This  is  a  digital  copy  of  a  book  that  was  preserved  for  generations  on  library  shelves  before  it  was  carefully  scanned  by  Google  as  part  of  a  project 
to  make  the  world's  books  discoverable  online. 

It  has  survived  long  enough  for  the  copyright  to  expire  and  the  book  to  enter  the  public  domain.  A  public  domain  book  is  one  that  was  never  subject 
to  copyright  or  whose  legal  copyright  term  has  expired.  Whether  a  book  is  in  the  public  domain  may  vary  country  to  country.  Public  domain  books 
are  our  gateways  to  the  past,  representing  a  wealth  of  history,  culture  and  knowledge  that's  often  difficult  to  discover. 

Marks,  notations  and  other  marginalia  present  in  the  original  volume  will  appear  in  this  file  -  a  reminder  of  this  book's  long  journey  from  the 
publisher  to  a  library  and  finally  to  you. 

Usage  guidelines 

Google  is  proud  to  partner  with  libraries  to  digitize  public  domain  materials  and  make  them  widely  accessible.  Public  domain  books  belong  to  the 
public  and  we  are  merely  their  custodians.  Nevertheless,  this  work  is  expensive,  so  in  order  to  keep  providing  this  resource,  we  have  taken  steps  to 
prevent  abuse  by  commercial  parties,  including  placing  technical  restrictions  on  automated  querying. 

We  also  ask  that  you: 

+  Make  non-commercial  use  of  the  files  We  designed  Google  Book  Search  for  use  by  individuals,  and  we  request  that  you  use  these  files  for 
personal,  non-commercial  purposes. 

+  Refrain  from  automated  querying  Do  not  send  automated  queries  of  any  sort  to  Google's  system:  If  you  are  conducting  research  on  machine 
translation,  optical  character  recognition  or  other  areas  where  access  to  a  large  amount  of  text  is  helpful,  please  contact  us.  We  encourage  the 
use  of  public  domain  materials  for  these  purposes  and  may  be  able  to  help. 

+  Maintain  attribution  The  Google  "watermark"  you  see  on  each  file  is  essential  for  informing  people  about  this  project  and  helping  them  find 
additional  materials  through  Google  Book  Search.  Please  do  not  remove  it. 

+  Keep  it  legal  Whatever  your  use,  remember  that  you  are  responsible  for  ensuring  that  what  you  are  doing  is  legal.  Do  not  assume  that  just 
because  we  believe  a  book  is  in  the  public  domain  for  users  in  the  United  States,  that  the  work  is  also  in  the  public  domain  for  users  in  other 
countries.  Whether  a  book  is  still  in  copyright  varies  from  country  to  country,  and  we  can't  offer  guidance  on  whether  any  specific  use  of 
any  specific  book  is  allowed.  Please  do  not  assume  that  a  book's  appearance  in  Google  Book  Search  means  it  can  be  used  in  any  manner 
anywhere  in  the  world.  Copyright  infringement  liability  can  be  quite  severe. 

About  Google  Book  Search 

Google's  mission  is  to  organize  the  world's  information  and  to  make  it  universally  accessible  and  useful.  Google  Book  Search  helps  readers 
discover  the  world's  books  while  helping  authors  and  publishers  reach  new  audiences.  You  can  search  through  the  full  text  of  this  book  on  the  web 


at|http  :  //books  .  google  .  com/ 


"f^'-Q 


ANNUAL   REPORTS 
N.  Y.  ACADFMY 


WAR    DEPARTMENT 


FOR  THR 


FISCAL  TEAR  ENDED  JUNE  30,  1898. 


REPORT  OF  THE 

CHIEF  OF  ENGINEERS. 

PART    1. 


WASHINGTON: 

GOVERNMENT    PRINTING    OFPICB. 
1898. 


272972 


••     I     -  • 


•  -  -'^  •• 


•      :  •  •( 


;:  •  •   •:  ^ 


cois^te:xts. 

[Alphabetical  Index  will  be  found  at  the  end  ol  each  part  or  Tolmne.] 

PART  I. 

OFFICERS  OF  THE  CORPS  OF  ENGINEERS. 

Status,  obuiges,  and  diBtribution  of  oificers  of  corps,  3. 

THE  BOARD  OF  ENGINEERS 5 

POST  OF  WILLETS  POINT,  NEW  YORK.— U.  8.  ENGINEER  SCHOOL.— BAT- 
TALION OF  ENGINEERS.— ENGINEER  DEPOT. 

Officer  in  command,  Maj.  John  G.  D.  Knight,  Corps  of  Enginbbrs— 

Post  of  Willeto  Point,  U.  S.  Engineer  School,  5;  Battalion  of  Engineers,  Engineer 
Depot,  6;  statement  of  funds,  new  appropriations,  7;  estimates,  7,  32. 

FORTIFICATIONS. 

Projects,  temporary  defenses,  gun  and  mortar  batteries,  8 ;  appropriations,  gnns 
and  carriages  provided,  9;  fortress  commander,  dynamite  batteries,  enlistment  of 
electricians,  11;  submarine  mines,  12;  preservation  and  re]>airof  fortifications,  sea 
walls  and  embankments,  sites,  13;  temporary  occupation  of  land,  national  defense 
(allotments),  defenses  of  coasts  of  Maine  and  New  Hampshire,  14;  Boston,  Mass.. 
loutbeast  coast  of  Massachusetts  and  Rhode  Island,  at  New  Bedford,  Mass.,  ana 
Newport,  R.  I.,  16;  eastern  entrance  to  Long  Island  Sound  and  coaat  of  Connecti- 
cut, entrances  to  New  York  Harbor.  18;  eantem  entrance  to  harbor,  southern 
entrance  to  harbor,  on  Long  Island  and  Sandy  Hook,  19;  Delaware  River,  20;  Balti- 
more, Md.,  21 ;  Washington,  D.  C,  22 ;  Hampton  Roads,  Va.,  23 ;  coast  of  North  Caro- 
lina, coast  of  South  Carolina,  24 :  coant  of  (Jeorgia  and  Cumberland  Sound,  Ga.  and 
Fla.,  23;  east  and  west  coasts  oi  Florida,  Key  West,  Fla.,  26;  Pensacola,  Fla.,  27; 
Mobile  and  Mississippi  Sound,  New  Orleans,  La.,  and  Sabine  Pass,  Tex.,  28;  Gal- 
reetou,  Tex.,  lake  ports  in  New  York,  29;  San  Diego,  Cal.,  San  Fraurisco,  CaL,  30; 
month  of  Columbia  River,  31;  Puget  .Sound,  estimates  for  1899-1900,  32. 

RIVER  AND  HARBOR  IMPROVEMENTS. 
Grnrual  statement,  32. 

ATLANTIC  COAST  AND  GULF  OF  MEXICO. 
In  the  chargb  of  Maj.  R.  L.  Hoxib,  Corps  of  Engineers — 

Lnbec  Channel,  Me.,  36;  Moosabec  Bar,  Me.,  37;  Narraguagus  River,  Me.,  break- 
water from  Mount  Desert  to  Porcupine  Island,  Me.,  38;  harbor  at  Sullivan  Falls, 
Me.,  39;  Union  River,  Me.,  Bagaduce  River,  Me.,  40;  Penobscot  River,  Me.,  41; 
Rockland  Harbor,  Me.,  42;  Carvers  Harbor,  Vinalhaven,  Me.,  44;  Georges  River, 
Me.,  Kennebec  River,  Me.,  45;  Sasanoa  River,  Me.,  46;  Portland  Harbor,  Me.,  47; 
Saco  River,  Me.,  49;  Cocheco  River,  N.  H.,  50;  harbor  of  refuge  at  Little  Harbor, 
N.  H.,  51;  removing  sunken  vessels  or  craft  obstructing  or  endangering  naviga- 
tion, surveys,  52. 

In  the  charge  of  Col.  S.  M.  Mansfield,  Corps  of  Engineers — 

Kewbaryport  Harbor,  Mass.,  53;  Merrimac  River,  Mass.,  54;  Powow  River,  Maes., 
55;  Essex  River,  Mass.,  harbor  of  refuge,  Sandy  Bay,  Cape  Ann,  Mass.,  56;  har- 
bor at  Gloucester,  Mass.,  57;  harbor  at  Manchester,  MasH.,  58;  harbor  at  Lynn, 
Mass..  59;  Mystic  and  Maiden  rivers,  Mass.,  60;  harbor  at  Boston,  Mass.,  61; 
Town  River,  Mass.,  Weymouth  River,  Mass.,  64 1  harbor  at  Scituate,  Mass.,  65; 
Plymouth  Harbor,  Mass.,  67;  harbor  at  Provincetown,  MaHS.,  68;  harbor  at 
Chatham,  Mass.,  removing  sunken  vessels  or  orait  obstmcting  or  endangering 
navigation,  surveys,  69. 
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Is   THS  CHARGB  OF  MaJ.  D.  W.  LoCKWOOD,  CORPS  OF  EN01NERR8— 

Harbor  of  refuge  at  Hvannis,  Mass.,  70;  harbor  of  refage  at  Nantaokat,  Mast..  71; 
Larbor  at  Vineyard  Haven,  Mass.,  72;  Woods  Hole  ChanDel,  Mass.,  73;  New  Bed- 
ford Harbor,  Mass.,  Canapitsit  Channel,  Mass.,  74;  Tannton  River,  Mass.,  75; 
Sakonnet  Hiver,  R.  I.,  Pawtuoket  River,  R.  I.,  76;  Providence  River  and  Narra- 
gansett  Bay,  R.  I.,  77;  Green  Jacket  Shoal,  Providence  River,  R.  I.,  78;  harbor  at 
Wickford,  R.  I.,  Newport  Harbor,  R.  I.,  79;  harbor  of  refage  at  Point  Judith,  R.  I., 
80;  entrance  to  Point  Judith  Pond,  R.  I.,  81:  harbor  of  refuge  at  Block  Island, 
R.  I.,  82  j  Great  Salt  Poml,  Block  Island,  R.  I.,  removing  sunken  vessels  or  craft 
obstructing  or  endangering  navigation,  83 ;  examinations  and  surrey,  84. 

In  the  CHARGB  OF  Maj.  Smith  S.  Lbach,  Corps  of  Enginebra— 

Pawratnck  River,  R.  I.  and  Conn.,  85;  harbor  of  refuge  at  Stonington,  Conn.,  86; 
Mystic  River,  Conn.,  88;  Thames  River,  Conn.,  89;  Connecticut  River  below  Hart- 
ford, Conn.,  91;  harbor  of  refage  at  Duok  Island  Harbor,  Conn^  94;  New  Haven 
Harbor,  Conn..  99;  breakwaters  at  New  Haven,  Conn.,  96;  Housatonic  River, 
Conn.,  97;  Bridgeport  Harbor,  Conn.,  99;  Sangatuck  River  and  Weetport  Harbor, 
Conn.,  102;  Nor  walk  Harbor,  Conn.,  104;  Five-mile  River  Harbor,  Conn.,  105; 
Stamford  Harbor,  Conn.,  107;  harbor  at  Coscob  and  Mianus  River,  Conn.,  108; 
Greenwich  Harbor,  Conn.,  110;  surveys.  111. 

In  thr  charge  of  Maj.  H.  M.  Adams,  Corps  of  Enginebrs — 

Port  Chester  Harbor,  N.  T.,  112;  Mamaroneck  Harbor,  N.  Y^  East  Chester  Creek, 
N.  Y.,  113;  Bronx  River,  N.  Y.,  114;  Mattituok  Harbor,  N.  Y.,  Port  Jefferson  Har- 
bor, N.  Y.,  115;  Huntington  Harbor,  N.  Y..  116;  Glencove  Harbor,  N.  Y.,  117;  Flush- 
ing Bay,  N.  Y.,  118;  Patchogne  River,  N.  Y.,  Browns  Creek,  Sayville,  N.  Y.,  119; 
Cauarsie  Bay,  N.  Y.,  120;  Bay  Ridee  Channel,  the  triangular  area  between  Bay 
Ridge  and  Red  Hook  channels,  and  Red  Hook  and  Buttermilk  channels,  in  the 
harbor  of  New  York,  121 ;  Gowanus  Creek  Channel,  New  York  Harbor,  122 :  New- 
town Creek,  N.  Y.,  123;  removing  sunken  vessels  or  craft  obstructing  or  endanger- 
ing navigation,  survey,  124. 

In  the  charge  of  Brig.  Gbn.  William  Ludlow  (now  Maj.  Gen.),  U.  S.  Volun- 
teers, Lirutekant-Colonel,  Corps  op  Engineers,  and  of  Maj.  H.  M.  Adams, 
Corps  of  Engineers — 

Harlem  River,  N.  Y.,  124;  East  River  and  Hell  Gate,  N.  Y.,  126;  New  York  Harbor, 
N.  Y.,  127;  removing  sunken  vessels  or  craft  obstructing  or  endangering  naviga- 
tion, 128. 

In  the  charge  of  Lieut.  Col.  A.  M.  Miller,  Corps  of  Engineers — 

Channel  between  North  and  South  Hero  islauds,  Lake  Cbamplain,  Vt.,  128:  harbor 
at  Burlington,  Vt.,  129;  Otter  Creek,  Vt.,  Narrows  of  Lake  Cbamplain,  N.  Y.  and 
\t,j,  130;  Iludson  River,  N.  Y.,  131;  Saugerties  Harbor,  N.  Y.,  harbor  at  Rondout, 
N.  Y.,  134;  harbor  at  Peekskill,  N.  Y.,  Passaic  Kivor,  ^.  J.,  135;  channel  between 
Staten  Island  and  New  Jersey,  136;  Elizabeth  Kiver,  N.  J.,  Raritan  River,  N.  J., 
137;  South  River,  N.  J.,  138;  Raritan  Bay,  N.  J.,  139;  Mntawan  Creek,N.  J.,  140; 
Keyport  Harbor,  N.  J.,  Shoal  Harbor  and  Conipton  Creek,  N.  J.,  141;  Shrewsbury 
River,  N.  J.,  142;  Manasquan  River,  N.  J.,  143;  removing  sunken  vessels  or  craft 
obstructing  or  endangering  navigation,  144. 

In  the  charge  of  Lieut.  Col.  C.  W.  Raymond,  Corps  of  Engineers — 

Delaware  River,  N.  J.  and  Pa.,  144;  harbor  between  Pblladelphia,  Pa.,  and  Camden, 
N.  J.,  147;  Schuylkill  River,  Pa.,  148;  ice  harbor  at  Murcnahook,  Pa.,  149;  iron 

Eier  in  Delaware  Bay  near  Lewes,  Del,,  150;  Delaware  Breakwater,  Del.,  151;  bar- 
er of  refuge, Delaware  Bay,  Del.,  152;  Rancocas  River.  N.  ,J.,  153;  AUowav  Creek, 
N.  J.,  Cooper  Creek,  N.  J.,  154;  Goshen  Creek,  N.  J.,  155;  removing  sunken  ves- 
sels or  craft  obstructing  or  endangering  navigation,  surveys,  156. 

In  the  CHARGB  OF  Wm.  F.  Smith,  United  States  Agent,  Major  of  Engineers, 
U.  S.  Army,  retired— 

Wilmington  Harbor,  Del.,  159;  ice  harbor  at  Newcastle,  Del.,  160:  Appoquinimink 
River,  Del.,  161;  Smyrna  River,  Del.,  162;  Mnrderkill  River,  Del.,  168:  Mispillion 
River,  Del.,  164;  Broadkiln  River,  Del.,  inlaud  waterway  from  Chincoieague  Bay. 
Va.,  to  Delaware  Bay  at  or  near  Lewes,  Del.,  166;  Susquehanna  River  above  ana 
below  Havre  de  Grace,  Md.,  Chester  River,  Md.,  from  Crumpton  to  Jones  Landing, 
167;  Choptank  River,  Md.,  168;  La  Trappe  River,  Md.,  Warwick  River,  Md.,  1^; 
Broad  Creek  River,  Del.,  170;  Nanticoke  River,  Del.  and  Md..  171;  Wicomico 
River,  Md.,  Manokin  River,  Md.,  172;  Pocomoke  River.  Md.,  173:  Queenstown 
Harbor,  Md.,  Rockhall  Harbor  and  inner  harbor  at  Rockhall,  Md.,  174;  removing 
sunken  vessels  or  craft  obstructing  or  endangering  navigation,  175. 
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Corps  of  Enoinkerb,  and  of  Lieut.  Charles  W.  Kutz,  Corps  of  Engineers— 

Pstapeoo  River  and  ohannel  to  Baltimore.  Md.,  175;  channel  to  Curtis  Bay,  in  Patap- 
eco  Riyer,  Baltimore  Harbor,  Md.,  176;  harbor  of  southwest  Baltimore  (Spring 
Garden),  Md.,  removing  sunken  vessels  or  oraft  obstructing  or  endangering  naviga- 
tion, 177. 

In  thx  charge  of  Lieut.  Col.  Chas.  J.  Aixen,  Corps  of  Engineers— 

Potomac  River  at  Washington,  D.  C,  178;  Ocooquan  Creek,  Va.,  180:  Aquia  Creek, 
Vs.,  182:  Nomini  Creek,  Va.,  188;  Lower  Machodoc  Creek,  Va.,  Kappahannock 
River,  Va.,  184;  Urbana  Creek,  Va.,  186;  York  River,  Va..  187;  Mattaponi  River. 
Va.,  188;  Pamunkey  River,  Va.,  189;  James  River^  Va.,  190;  protection  of  James- 
town Island,  Va.,  191;  removing  sunken  vessels  or  crafi  obstructing  or  endanger- 
ing navigation,  survey,  192. 

In  the  charge  of  Maj.  Thos.  L.  Cabet,  Corps  of  Enginbbrs— 

Harbor  at  Norfolk  and  its  approaches,  Va.,  193;  Western  Branch  of  Elizabeth  River 
Va.,  Nansemond  River,  Va.,  195;  Appomattox  River,  Va.,  196:  harbor  at  Cape 
Charles  City,  Va.,  197;  Nandua  Creeic,  Va.,  inland  water  route  rrom  Norfolk,  Va., 
to  Albemarle  Sound,  N.C.,  through  Currituck  Sound,  198;  Roanoke  River,  N.  C. 
199;  Pasf^uotank  River,  N.  C,  removing  sunken  TesseU  or  craft  obstructing  o 
endangering  jiavigation,  200. 

In  the  charge  of  Capt.  W.  E.  Craighill,  Corps  of  Engineers— 

Ocracoke  Inlet,  N.  C,  201;  Fishing  Creek,  N.  C,  202;  Pamlico  and  Tar  rivers,  xN.  C. 
203;  Contentnia  Creek,  N.  C,  Trent  River,  N.  C,  204;  Nense  River,  N.  C,  205 
inland  waterway  between  Newborn  and  Beaufort,  N.  C,  harbor  at  Beaufort,  N.  C, 
206;  inland  waterway  between  Beaufort  Harbor  and  New  River,  N.  C,  207;  New 
River,  N.  C,  Black  River,  N.  C,  208;  North  East  (Cape  Fear)  River.  N.  C.  209; 
Cape  Fear  River  above  Wilmington,  N.  C,  Cape  Fear  River  at  and  below  Wil- 
mington, N.  C,  210. 

In  the  charge  of  Maj.  E.  H.  Ruffner,  Maj.  Frederic  V.  Arbot,  and  Lieut. 
Edwin  R.  Stuart,  Corps  of  Engineers— 

Waccamaw  River,  N.  C.  and  S.  C,  212;  Little  Pedee  River,  S.  C,  Great  Pedee  River, 
8.  C,  213;  Winyah  Bay,  S.  C,  214:  Santee  River,  8.  C,  216;  Wateree  River,  S.  C, 
217;  Congaree  River,  8.  C,  218;  Charleston  Harbor,  including  Mount  Pleasant 
and  Sullivan  Island  shore,  8.  C,  219;  Wappoo  Cut,  8.  C.,  Beanfort  River,  8.  C,  220. 

In  the  en  a  roe  of  Capt.  O.  M.  Carter  and  of  Caft.  Cassius  E.  Gillette,  Corps 
of  Engineers — 

Savannah  Harbor,  Ga.,  221;  Savannah  River,  Ga.,  223;  Savannah  River  above 
Augusta,  Ga.,  224;  Darien  Harbor,  Ga.,  225;  Altamaha  River,  Ga.,  226;  Oconee 
River,  Ga.,  227;  Ocmalgee  River,  Ga.,  228;  Branswick  Harbor,  Ga.,  229;  inside 
water  route  between  Savannah,  Ga.,  and  Fernandina,  Fla.,  230;  removing  sunken 
vessels  or  craft  obstructing  or  endangering  navigation,  231. 

In  the  charge  of  Lieut.  Col.  W.  H.  H.  Bbntaurd,  Corps  Of  Engineers— 

Cumberland  Sound,  Ga.  and  Fla..  232;  St.  Johns  River,  Fla.,  234;  Volusia  Bar,  Fla., 
235;  Ocklawaha,  River,  Fla.,  236;  St.  Augustine  Harbor,  Fla.,  237;  Indian  River, 
Fla.,  Negro  Cat,  Fla.,  238;  Jupiter  Inlet,  Fla.,  Caloosahatchee  River,  Fla.,  239; 
Charlotte  Harbor  and  Pease  Creek,  Fla.,  240;  Sarasota  Bay,  Fla.,  241;  Manatee 
River,  Fla.,  242 ;  Withlacoochee  River,  Fla.,  243 ;  Snwanee  River,  Fla.,  244 ;  remov- 
ing sunken  vessels  or  craft  obstructing  or  endangering  navigation,  snrveys,  245. 

In  the  charge  op  Lieut.  Col.  W.  H.  H.  Bbntaurd  and  of  Capt.  Charles  H. 
McKinstry,  Corps  of  Engineers^ 

Harbor  at  Key  West,  Fla.,  248. 

Ix  the  charge  of  Maj.  F.  A.  Mahan,  Corps  of  Engineers^ 

CshTrabelle  Bar  and  Harbor,  Fla.,  249;  Apalachicola  Bay,  Fla.,  260;  Apalachioola' 
Biver,  the  Cnt-off,  and  lower  Chipola  River,  Fla.,  Flint  River,  Ga.,  251;  Cbatta- 
boochee  River,  Ga.  and  Ala.,  below  Columbus,  252 ;  Chattahoochee  River,  between 
'Westpoint  and  Franklin,  Ga.,  253;  Choctawhatchee  River,  Fla.  and  Ala.,  har- 
bor of  Pensacola,  Fla.,  254;  Escambia  and  Conecuh  rivers,  Fla.  and  Ala.,  255; 
Alabama  River,  Ala.,  2o6;  improvement  of,  and  operating  and  care  of  canals  and 
other  works  of  navigation  on,  Coosa  River,  Ga.  and  Ala.,  257, 259;  examination,  259. 
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In  thb  chabgb  of  Maj.  Wm.  T.  Rossell,  Corps  of  Enoinkbrs— 

Mobile  Harbor,  Ala.,  259:  Black  Wnrrior  River,  Ala.,  260;  operation  and  care  of 
locks  and  dams  on  Black  Warrior  River,  Ala.,  Warrior  and  Toinbigbee  rivere,  Ala. 
and  Miss.,  261;  Tombigbee  RiTer,  from  its  month  to  Demopolis,  Ala.,  262;  Tom- 
bigbee  River,  from  Demopolis,  Ala.,  to  Colnmbns,  Miss.,  263;  Tombigl>ee  River, 
from  Fulton  to  Columbns,  Miss.,  and  from  Walkers  Bridge  to  Fnltnn,  Miss.,  Noxu- 
bee River,  Miss.,  264;  Pascagoula  River,  Miss.,  Chickasahay  River,  Miss,  265; 
Leaf  River,  Miss.,  Pearl  River,  below  Jackson,  Miss.,  266;  Pearl  River  between 
Carthage  and  Jackson,  Miss.,  Pearl  River  between  Kdinburg  and  Carthage,  Miss., 
267;  Bogue  Chitto,  La.,  268;  surveys,  269. 

In  the  chargb  of  Maj.  Jambs  B.  Quinn,  Corps  of  Enginkbrs— 

Inspection  of  the  improvement  of  the  South  Pass  of  the  Mississippi  River,  269; 
Chofunote  River  and  Bogue  Falta,  La.,  Tickfaw  River  and  its  tributaries,  La.,  270; 
Amite  River  and  Bayou  Manchac,  La.,  271;  Bayou  Lafourche,  La  ,  Bayou  Plaque- 
mine,  Grand  River,  and  Pigeon  bayous,  La.,  272;  Bayou  Courtablean,  La.,  Bayou 
Teche,  La.,  274;  channel,  bay,  and  passes  of  Bayou  Vermilion,  La ,  Mermentan 
River  and  tributaries,  La.,  275;  mouth  and  passes  of  Calcasieu  River,  La.,  276; 
harbor  at  Sabine  Pass,  Tex.,  278;  Sabine  River,  Tex.,  279;  Pass  a  Loutre,  Missis- 
sippi River,  280;  removing  sunken  vessels  or  orafb  obstructing  or  endangering 
navigation,  Homochitto  River,  Miss.,  281. 

Ik  the  ciiargb  of  Lieut.  Col.  A.  M.  Miller  and  Maj.  James  B.  Quinn,  Corps 
OF  Engineers,  and  Col.  Charles  S.  Richie,  U.  S.  Voluntrers,  Captain 
Corps  of  Engineers — 

Galveston  Harbor,  Tex.,  282;  ship  channel  in  Galveston  Bay.  Tex.,  283;  operating 
and  care  of  Morgan  Canal,  Tex.,  channel  in  West  Galveston  Bay,  Tex.,  284 ;  I'irinity 
River,  Tex.,  285;  Buffalo  Bayou,  Tex.,  286;  Brazos  River,  Tex.,  surveys,  287. 

WESTERN  RI7ERS. 

In  the  chargb  of  Maj.  J.  H.  Willard,  Corps  of  Engineers — 

Red  River,  La.  aud  Ark.,  289;  Red  River,  above  Fulton,  Ark.,  291;  Cypress  Bayou, 
Tex.  and  La.,  292;  Ouachita  and  Black  rivers,  Ark.  and  La.,  293;  Bayou  Barthol- 
omew, La.  and  Ark.,  Ba*uf  River,  La.,  294;  Tensas  River  and  Bayou  Ma^ou,  La., 
295;  Yazoo  River,  Miss.,  296;  mouth  of  Yazoo  River  and  harbor  at  Yicksburg, 
Miss.,  297;  Tallahatchie  River,  Miss  ,  299;  Big  Sunflower  River,  Miss.,  300;  water 
gauges  on  the  Mississippi  River  and  its  principal  tributaries,  301 ;  survey,  302. 

In  the  charge  of  Capt.  W.  L.  Sibert,  Corps  of  Engineers— 

Renioviug  obstructions  in  Arkansas  River,  Ark.  and  Kans.,  Arkansas  River,  Ark., 
302;  White  River,  Ark.,  304;  Black  River,  Ark.  and  Mo.,  305;  Current  River,  Ark. 
and  Mo.,  306;  St.  Francis  River,  Ark.,  307;  St.  Francis  River,  Mo.,  surveyh,  308. 

In  the  charge  of  Maj.  Thos.  H.  Handbury,  Corps  of  Engineers — 

Removing  snags  and  wrecks  from  the  Mississippi  River  below  the  mouth  of  the 
Mibsouri  River,  309;  Mississippi  River  between  Ohio  and  Missouri  rivers,  310; 
harbor  at  St.  Louis,  Mo.,  312;  preventing  the  Mississippi  River  from  breaking 
through  into  the  Cache  River  at  or  near  a  point  known  as  Beechrldge,  a  few 
miles  above  Cairo,  Hi.,  313. 

In  the  charge  of  Lieut.  Col.  W.  R.  King,  Capt.  C.  McD.  Townsend,  and  Lieui. 
Charles  Keller,  Corps  of  Engineers— 

Operating  snag  boats  and  dredge  boats  on  Upper  Mississippi  River,  improving  Mis- 
sissippi River  between  Missouri  River  and  St.  Paul,  Minn.,  314;  operating  and  care 
of  Des  Moines  Rapids  Canal  and  Dry  Dock,  operating  and  care  of  Galena  River 
mprovement,  HI.,  316. 

In  the  charge  of  Lieut.  Col.  W.  A.  Jones  and  of  Maj.  Frederic  V.  Abbot,  Corps 
OF  Engineers — 

Mississippi  River,  between  St.  Paul  and  Minneapolis,  Minn,  (construction  of  Look 
and  Dam  No.  2),  316 ;  construction  of  reservoirs  at  head  waters  of  Mississippi  River, 
317;  operating  and  care  of  reservoirs  at  head  waters  of  Mississippi  River,  318; 
Chippewa  River,  including  yellow  banks,  Wis.,  319;  St.  Croix  Kiver,  Wis.  and 
Minn.,  Minnesota  River,  Minn.,  Red  River  of  the  North,  Minn,  and  N.  Dak.,  320; 
gauging  Mississippi  River  at  or  near  St.  Paul,  Minn.,  survey,  323. 
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llisflonri  River  between  Stubbs  Ferry,  Mont.,  and  the  lower  limits  of  Sionx  City, 
Iowa,  323;  improving  Upper  Missouri  Kiyer  by  snagging,  Yellowstone  River, 
Mont,  and  N.  Dak.,  3^. 

In  thk  charge  of  Maj.  Dan  C.  Kinouan,  Corps  of  Engineers,  and  of  Likut. 
Col.  John  Biddlb,  U.  S.  Volunteers,  Captain,  Corps  of  Enginrrrh — 

Obion  River,  Tenn.,  330;  Forked  Deer  River,  Tenn.,  331;  North  or  Middle  Fork  of 
l-'orked  Deer  River,  Tenn.,  from  Dyersbnrg  to  the  Obion  River  and  thence  to  the 
Mississippi  River,  333;  Camberland  River,  Tenn.  and  Ky.,  below  Nashville,  334; 
above  Nashville,  336. 

In  the  charge  of  Maj.  Dan  C.  Kingman,  Corps  of  Engineers — 

Tennessee  River  syntem,  339;  Tennessee  River  above  Chattanooga,  Tenn.,  340;  below 
Chattanooga,  Tenn.,  341;  operating  and  oare  of  Muscle  Shoals  Canal,  Tennessee 
River,  French  Broad  and  Little  Pigeon  rivers,  Tenn.,  344;  Clinch  River,  Tenn.,  346; 
surveys,  347. 

In  thk  Charge  of  Capt.  J.  G.  Warren,  Corps  of  Engineers— 

Falls  of  the  Ohio  River  at  Louisville,  Ky.,  including  Indiana  Chnte  Falls,  3i7; 
operating  and  care  of  Louisville  and  Portland  Canal,  Ky.,  349;  Wabash  Kiver, 
Ind.  and' 111.,  below  Vinceunes,  350;  Wabash  River  above  Vincennes,  operating 
and  care  of  lock  and  dam  at  Grand  Etapids,  Wabash  River,  White  River,  Ind.,  351; 
Tradewster  River,  Ky.,  Lock  No.  2,  Green  River,  atRumsey,  Ky.,  352;  Green  River 
above  mouth  of  Big  Barren  River,  Ky.,  353;  operating  and  care  of  locks  and  dams 
on  Green  and  Barren  rivers,  Ky.,  Rough  River,  Ky.,  354;  operating  and  care  of 
lock  and  dam  in  Rough  River,  Ky.,  Kentucky  River,  Ky.,365;  operating  and  care 
of  locks  and  dams  in  Kentncky  River,  Ky.,  356. 

In  the  aiARGE  of  Maj.  W.  H.  Heuer  and  of  Maj.  W.  H.  Bixby,  Corps  of 
Exgixekrs— 

Ohio  River,  3.56;  operating  .snag  boats  on  the  Ohio  River,  operating  and  care  of  Davis 
Island  Dam,  Ohio  IJiver,  near  I'ittsbnrg,  Pa.,  358;  movable  dams  Nos.  2, 3, 4,  5,  and 
6  in  the  Ohio  River,  359;  Muskingum  River,  Ohio,  operating  and  care  of  locks  and 
dams  on  Muskingum  River,  Ohio,  361;  Little  Kanawha  River,  W.  Va.,  362;  opera- 
ting and  care  of  lock  and  dam  in  Little  Kanawha  River,  W.  Va.,  Great  Kanawha 
River,  W.  Va.,  36^:  operating  and  keeping  in  repair  the  seven  finished  locks  and 
dams  in  the  Great  Kanawha  River,  W.  Va..  Elk  River,  W.  Va.,  366;  Gauley  River, 
W.  Va.,  366;  New  River,  Va.  and  W.  Va.,  367;  Guyandotte  River,  W.  Va..  368; 
Big  Sandy  River,  W.  Va.,  369;  operating  and  care  of  lock  and  dam  in  Big  Sandy 
River,  370;  Tug  Fork  of  Big  Sandy  River,  W.  Va.  and  Ky.,  Levisa  Fork  of  Big 
Sandy  River,  Ky.,  371 ;  surveys,  372. 

In  the  charge  of  Maj.  Chas.  F,  Powell,  Corps  of  Engineers— 

Monongahela  River,  W.  Va.,  373 ;  operating  and  care  of  locks  and  dams,  Mononga- 
hela  River,  374;  Allegheny  River,  Pa.,  375;  looks  and  dams  at  Herr  Island,  above 
the  head  of  Six-mile  Island,  and  at  Springdale,  Allegheny  River,  376;  surveys,  377. 

LAKE  RIVERS  AND  HARBORS. 
In  TH7.  CHARGE  OF  Maj.  Clinton  B.  Sears,  Corps  of  Engineers—     • 

Harbor  at  Grand  Marais,  Minn.,  harbor  at  Agate  Bay,  Minn.,  378;  harbor  at  Duluth, 
Minn.,  and  Superior,  Wis.,  379;  harbor  at  Ashland,  Wis.,  380;  harbor  at  Ontona- 
ron,  Mich.,  381;  waterway  across  Keweenaw  Point  from  Keweenaw  Bay  to  Lake 


onperior,  Mich.,  382;  operating  and  care  of  waterway  across  Keweenaw  Point  from 
Keweenaw  Bay  to  Lake  Superior,  Mich.,  harbor  at  Marquette,  Mich.,  harbor  of 
refhge,  Marquette  Bay,  Mich.,  383;  harbor  of  refuge  at  Grand  Marais,  Mich.,  384; 
removing  sunken  vessels  or  craft  obstructing  or  endangering  navigation,  385. 
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In  thb  charge  of  Capt.  Gbo.  A.  Zvnt,  Corps  of  ENonncBRS— 

MenomiDM  Harbor,  Mich,  and  Wis.,  Menomioeo  Rivei,  Mioh.  and  Wis.,  385;  Oooni-o 
Harbor,  Wis..  386;  Pensaukee  Harbor,  Wis.,  Green  Bay  Harbor,  Wis.,  387;  Stnr 
geon  Bay  and  Lake  Michigan  Ship  Canal,  Wis.,  388;  operating  and  care  of  Stnr 
geon  Bay  and  Lake  Michigan  Ship  Canal,  Sturgeon  Bay  Canal  harbor  of  refuge, 
Wis.,  389;  Ahnapee  Harbor,  Wis.,  Kewaunee  Harbor,  Wis.,  390;  Two  Rivers 
Harbor,  wis.,  391;  Manitowoc  Harbor,  Wis.,  Sheboygan  Harbor,  Wis.,  392;  Port 
Washington  Harbor,  Wis.,  harbor  of  refuse,  Milwaukee,  Wis^  393;  Milwaukee 
Harbor,  Wis.,  394;  South  Milwaukee  Harbor,  Wis.,  Racine  Harbor,  Wis.,  395; 
Kenosha  Harbor,  Wis.,  Wankegan  Harbor,  111.,  396;  Fox  River,  Wis.,  397;  operat- 
ing and  care  of  locks  and  dams  on  Fox  River,  Wis.,  survey,  899. 

In  thb  charge  of  Maj.  W.  L.  Marshall,  Corps  of  Engineers— 

Chicago  Harbor,  HI.,  400:  Chicago  River,  HI.,  401;  Calumet  Harbor,  111.,  402;  Calu- 
met River,  Ul.  and  Ind.,  403;  Illinois  River,  111.,  404;  operating  and  care  of  La 
Grange  and  Kampsville  locks.  Illinois  River,  Illinois  and  Mississippi  Canal,  111., 
406;  operating  and  care  of  Illinois  and  Mississippi  Canal— canal  around  lower 
rapids  of  Rock  River,  at  Milan,  lU.,  408. 

In  the  charge  of  Lieut.  Col.  G.  J.  Lydecker  and  of  Capt.  C.  McD.  Townsend, 
Corps  of  Engineers — 

Michigan  City  inner  and  outer  harbors,  Ind.,  409;  St.  Joseph  Harbor,  Mich.,  410;  St, 
Joseph  River,  Mich.,  411 1  South  Haven  Harbor,  Mich.,  412;  Saugatuck  Harbor. 
Mich.,  413;  Kalamazoo  River,  Mich.,  Holland  (Black  Lake)  Harbor,  Mich.,  414; 
Grand  Haven  Harbor,  Mich.,  415;  Grand  River,  Mich.,  416^  Muskegon  Harbor, 
Mich.,  White  Lake  Harbor,  Mich.,  417;  Pentwater  Harbor,  Mich.,  Luclington  Har- 
bor, Mich.,  418;  Manistee  Harbor,  Mich.,  419;  harbor  of  refuge  at  Portage  Lake, 
Manistee  County,  Mich.,  420;  Frankfort  Harbor,  Mich., 421;  Charlevoix  Harbor, 
Mich.,  422;  Petoskey  Harbor,  Mioh.,  423;  survey,  424. 

In  the  charge  of  Lieut.  Col.  G.  J.  Ltdecker,  Corps  of  Engineers — 

Ship  channel  connecting  waters  of  the  Great  Lakes  between  Chicago,  Duluth,  and 
Buffalo,  424;  St.  Marys  River  at  the  falls,  Mioh.,  426;  operating  and  care  of  St. 
Marys  Falls  Canal,  Mich.,  Hay  Lake  Channel,  St.  Marys  River,  Mich.,  427;  Che- 
boygan Harbor,  Mich.,  429;  Alpena  Harbor  (Thunder  Bay  River),  Mich.,  Saginaw 
River,  Mich.,  430;  Sebewaing  River,  Mich.,  431;  harbor  of  refuge  at  Sandbeach, 
Lake  Huron,  Mich.,  432;  mouth  of  Black  River,  Mich.,  Black  River  at  Port  Huron, 
Mich,,  433;  Pine  River,  Mich.,  434;  Belle  River,  Mich.,  St.  Clair  Flats  Canal,  Mich., 
435;  operating  and  care  of  St.  Clair  Flats  Canal,  Mich..  Clinton  River,  Mich.,  436; 
Detroit  River,  Mich.,  Rouge  River,  Mich.,  437;  turning  basin  in  Rouge  River, 
Mich.,  438;  surveys,  439. 

In  the  charge  of  Col.  Jared  A.  Smith,  Corps  of  Engineers— 

Monroe  Harbor,  Mich.,  440;  Toledo  Harbor,  Ohio,  441 ;  Port  Clinton  Harbor,  Ohio, 
Sandusky  Harbor,  Ohio,  443;  Huron  Harbor,  Ohio,  Vermilion  Harbor,  Ohio,  4-t5; 
Black  River  (Lorain)  Harbor,  Ohio,  446;  Cleveland  Harbor,  Ohio,  447:  Fairport 
Harbor,  Ohio,  449;  AHhtabula  Harbor,  Ohio,  450;  Conneaut  Harbor,  Ohio,  451; 
removing  sunken  vessels  or  craft  obstructing  or  endangering  navigation,  surveys, 
452. 

In  the  charge  of  Maj.  Thomas  W.  Symons,  Corps  of  Engineers— 

Erie  Harbor,  Pa.,  455;  harbor  at  Dunkirk,  N.  Y.,  456;  Buffalo  Harbor,  N.  T.,  458; 
Tonawanda  Harbor  and  Niagara  River,  N.  Y.,  460;  Niagara  River  i^om  Tonawauda 
to  Port  Day,  N.  Y.,  461;  Wilson  Harbor,  N.  Y.,  463. 

In  the  charge  of  Maj.  W.  8.  Stanton,  Corps  of  Engineers — 

Harbor  at  Charlotte,  N.  Y.,  463;  harbor  at  Great  Sodns  Kay,  N.  Y.,  harbor  at  Little 
Soilus  Bay,  N.  Y.,  464;  harbor  at  Oswego,  N.  Y.,  465;  harbor  at  Sackettft  Harbor, 
N.  Y.,  harbor  at  Cape  Vincent,  N.  Y.,  466;  shoals  between  Sister  Islands  and  Cross- 
over Light,  and  between  Ogdensburg  and  the  foot  of  Lake  Ontario,  St.  Lawrence 
River,  467;  harbor  at  Ogdensburg,  N.  Y.,  468. 

In  the  charge  of  Lieut.  Col.  Hiram  M.  Chittenden,  U.  S.  VoLUNTKBRSy  Cap- 
tain, Corps  of  Engineers — 

Examination  of  reservoir  sites  in  Wyoming  and  Colorado,  4d9. 
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PACIFIC  COAST. 
In  thb  chabox  of  Col.  Chas.  R.  Sutbr,  Corps  of  EKOiNXSB»— 
Surrey  of  oertain  rooks  in  San  Frftncisco  Harbor,  Cal.,  409. 

Ik  thb  chargx  of  Maj.  Chas.  £.  L.  B.  Davis,  Corps  of  Ekoinrbbs — 

San  Diego  Harbor,  Cal.,  deep-water  barbor  at  San  Pedro  Bay,  Cal.,  470;  Wilmington 
Harbor,  Cal.,  471;  San  Lais  Obispo  Harbor,  Cal.,  472. 

In  thb  chabok  of  Maj.  W.  H.  Hbubb,  Maj.  Chas.  £.  L.  B.  Davis,  and  Capt. 

CaSSIUS  £.  OiLLXTTB,  CORPS  OF  ENGINEBRS— 

Oakland  Harbor,  Cal.,  San  Joaciuin  River,  Cal..  473;  Mokelamne  River,  Cal..  Sacra- 
mento and  Feather  rivers,  Cat.,  475;  Napa  River,  Cal.,  476;  Petaluma  Creek,  Cal., 
Hnmboldt  Harbor  and  Bay,  Cal.,  477. 

In  thb  cHAitGB  OF  Maj.  W.  L.  Fibk,  Corps  of  Enoinxbrs,  and  of  Libdt.  Col. 
Charles  L.  Pottbr,  U.  S.  Voluntbbrs,  Captain,  Cobps  of  Enoinxbrs^ 

Port  Orford  Harbor,  Oreg.,  479;  Coqaille  River,  Oreg.  (general  improvement),  480; 
Coqnille  River,  Oreg.,  between  Coqaille  and  Myrtle  Point,  481 ;  entrance  to  Coos 
Bay  and  Harbor,  Oreg.,  483:  harbor  at  Coos  Bay,  Ore^.  (dredfl^lng),  484;  Coos 
River^  Oreg.,  485;  Umpqna  River,  Oreg.,  486;  month  of  Sinslaw  luver,  Oreg.,  487; 
Alsea  River,  Oreg.,  488;  Yaqnina  Bay,  Oreg..  489^  Nestngga  River,  Oreg.,  491; 
Tillamook  Bay  and  Bar,  Oreg.,  492;  Upper  Colnmbia  and  Snake  rivers,  Oreg.  and 
Wash.,  493 :  Columbia  River  at  Three-mue  Rapids,  and  the  oonstmction  and  equip- 
ment of  a  boat  railway  from  the  foot  of  The  Dalles  Rapids  to  the  head  of  Celilo 
Falls,  Oreg.  and  Wash.,  495;  cannl  at  the  Casoades,  Columbia  River,  Oreg.,  496; 
operating  and  rare  of  canal  and  looks  at  the  Cascades  of  the  Coldmbia  River, 
Oreg.,  4^;  Colnmbia  River  between  Vancouver,  Wash.,  and  the  month  of  Wil- 
lamatte  River,  499;  Clearwater  River,  Idaho,  500;  examinations  and  surveys,  501. 

In  thb  chargb  of  Maj.  W.  L.  Fisk,  Corps  of  Enoinbbrs— 

Willamette  River  above  Portland,  and  Yamhill  River,  Oreg.,  504;  Colnmbia  and 
Lower  Willamette  rivers  below  Portland,  Oreg.,  505;  Columbia  River,  Oreg., 
below  Tonffue  Point,  mouth  of  Colnmbia  River,  Oreg.  and  Wash.,  507;  CowlUs 
River,  Wash.,  508;  gauging  waters  of  Columbia  River,  Oreg.  and  Wash.,  examina- 
tions and  surveys,  609. 

In  thb  charge  of  Capt.  Harrt  Taylor,  Corps  of  Enginbbrs— 

Willapa  River  and  Harbor,  Wash.,  511 ;  Grays  Harbor  and  bar  entrance.  Wash., 
512;  Chehalis  River,  Wash.,  Puget  Sound  and  its  tributary  waters,  Wash.,  514; 
harbor  at  Olympia,  Wash.,  waterway  connecting  Puget  Sound  with  lakes  Union 
and  Washington,  516 ;  Everett  Harbor,  Wash.,  518;  Swinomish  Slough,  Wash., 
519;  Kootenai  River,  Idaho,  between  Bonners  Ferry  and  the  international  bound- 
ary line,  Kootenai  River,  above  Jennings,  Mont.,  521;  Flathead  River,  Mont., 
522;  examinations  and  surveys,  523. 

EXAMINATIONS,  SURVEYS,  AND  CONTINGENCIES  OF  RIVERS  AND  HAR- 
BORS  527 

SUPERVISION  OF  THE  HARBOR  OF  NEW  YORK. 

lilBUT.  COMMANDXR  W.  L.  FlELD,  LlEUT.  COMMANDBR  N.  J.  K.  PATCH,  AND  LlEUT. 

John  F.  Paskkr,  U.  S.  N.,  Supervisors 527 

MISSISSIPPI  RIVER  COMMISSION 528 

MISSOURI  RIVER  COMMISSION 529 

CALIFORNIA  DfiBRIS  COMMISSION 530 
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BRIDGING  NAVIGABLE  WATERS  OF  THE  UNITED  STATES. 

Under  authority  of  sp^al  acta  of  Congress. — (1)  Bridge  of  the  city  of  Monroe.  La., 
across  Onacbita  Kiver  at  Desiard  street,  (2)  bridge  of  the  Columbia  ana  Red 
Mountain  Railway  Company  across  Columbia  River  at  Nortbport,  Wash.,  (3) 
bridge  of  Marietta  and  Williarastown  Bridge  Company  across  Ohio  Riyer  between 
Marietta,  Ohio,  and  William^town,  W.  Va.,  (4)  bridge  of  the  Mifflin  Bridge  Com- 
pany across  Monongahela  River  at  McKeesport,  Pa.,  (5)  bridge  of  the  Louisville 
and  Portland  Bridge  Company  across  the  Louisville  and  Portland  Canal,  (6)  bridge 
of  the  Mississippi  River,  Hamburjy;  and  Western  Railway  Company  across  Bayou 
Bartholomew,  Ark.,  (7)  bridge  oi  Leflore  County,  Miss.,  across  Yazoo  River  at 
Greenwood,  (8)  bridgeof  the  Bellaire- Ben  wood  Bridge  Company  across  Ohio  River 
between  Bellaire,  Onio,  and  Ben  wood,  W.  Va.,  531;  (9)  bridge  of  Dale  County, 
Ala.,  across  Choctawhatchee  Kiver  near  Newton,  (10.)  bridge  of  Dale  Conntv,  Ala., 
across  Choctawhatchee  Kiver  near  old  Uollis  Bridge,  (11)  bridge  of  the  Chicago, 
Milwaukee  and  St,  Paul  Railway  Company  across  Mississippi  River  between  Prairie 
du  Chien,  Wis.,  and  North  McGregor,  Iowa,  (12)  bridge  of  Yazoo  and  Mississippi 
Valley  Railroad  Company  across  Yalobnsha  River,  in  Leflore  County,  Miss.,  (13) 
bridge  of  the  Jonesboro,  Lake  City  and  Eastern  Railroad  Company  across  Lake  St. 
Francis  near  Lake  City,  Ark.,  (14)  bridge  of  the  Lewiston  Connecting  Bridge 
Company  across  Niagara  River  at  Lewiston,  N.  Y.,  (15)  bridge  of  the  Lewiston- 
Concord  Bridge  Company  across  Snake  River  between  Lewiston,  Idaho,  and  Con- 
oord,  Wash.,  ^2. 

Under  authority  of  State  latoe. — (1)  Bridge  of  the  Erie  Railroad  Company  across  Pas- 
saic River  at  Newark,  N.  J.,  (2)  bridge  of  the  city  of  Boston,  Mass.,  across  Fort 
Point  Channel,  (3)  bridge  of  Butler  and  Muhlenberg  counties,  Ky.,  across  Mud  River 
at  or  near  Rochester,  Ky.,  (4)  bridge  of  the  United  Railroads  of  Washington  across 
Wishka  River,  Wash.,  (5)  bridge  of  the  United  Railroads  of  Washington  across 
Hoqniam  Rive^  Wash.,  (6)  bridge  of  the  city  of  Bridgeport,  Conn.,  across  Yellow 
Mill  Pond  at  Stratford  avenue,  (7)  bridge  of  the  city  of  Appleton,  Wis.,  across 
the  United  States  Fox  River  Canal  at  Lake  street,  (8)  bridge  of  Osage  County, 
Mo.,  across  Gasconade  River  at  Rollins  Ferry,  (9)  bridge  of  Craven  County,  N.  C, 
across  Trent  River  at  Newborn,  (10)  bridge  of  the  city  of  Port  Huron,  Mich.,  across 
Black  River  at  Elm  wood  street,  (11)  bridge  of  the  city  of  New  York  across  the 
channel  between  City  Island  and  Pelham  Bay  Park,  (12)  bridge  of  Cabell  County, 
W.  Va.,  across  Guyandotte  River  at  Salt  Rock,  (13)  bridge  of  the  city  of  Chicago, 
III.,  across  South  Fork  of  South  Branch  of  Chicago  River  at  Archer  avenue,  (14^ 
bridge  of  the  city  of  New  York  across  Harlem  River  between  One  hundred  ana 
forty-fifth  and  One  hundred  and  forty-ninth  streets,  (15)  bridge  of  the  Chicago, 
Burlington  and  Qnincy  Railroad  Company  acroHS  Quincy  Bay  at  Quincy,  111.,  533; 
(16)  bridge  of  the  Galveston,  Brazos  and  Sou tii western  Railway  Company  across 
Chocolate  Bayou.  Tex.,  (17)  temporary  bridge  of  the  New  York  Central  and  Hud- 
son River  Railroad  across  Spuyten  Duyvil  Creek,  N.  Y.,  (18)  bridge  of  the  Detroit 
and  Lima  Northern- Railway  Company  across  Rouge  River  at  Delray,  Mich.,  (19) 
bridge  of  the  Southeastern  and  Atlantic  Railroad  Company  across  Southern  Branch 
of  Elizabeth  River  at  Norfolk,  Va.,  (20)  bridges  of  the  city  of  New  York  across 
Bronx  River  at  Westchester  avenue,  (21)  bridge  of  the  town  of  Mukwa,  Wis.,  across 
Wolf  River  at  Northport,  in  said  town,  (22)  bridge  of  the  Rapid  Railroad  Com- 
pany across  the  northwest  comer  of  Lake  St.  Clair,  Mich.,  (23)  bridge  of  the 
Peoria  and  Pekin  Traction  Company  across  Illinois  River  at  Pekin,  111.,  (24) 
bridge  of  Whatcom  County,  Wash.,  across  Nooksack  River  at  Orvis  Ferry,  (25) 
bridge  of  the  city  of  Saginaw,  Mich.,  across  Saginaw  River  at  Court  street,  (26) 
bridge  of  Bergen  County,  N.  J.,  across  Hackensack  River  at  Anderson  street, 
Hackensack,  N.  J.,  (27)  bridge  of  the  St.  Paul,  Mineapolis  and  Manitoba  Rail- 
way Company  across  Steamboat  River,  Minn.,  (28)  bridge  of  the  St.  Paul,  Minne- 
apolis and  Manitoba  Railroad  Company  acrops  Kabekona  Narrows,  Minn.,  534; 
(29)  bridge  of  Craven  County,  N.  C,  across  Neuse  River  at  Newbem,  (30)  bridges 
of  the  Boston  and  Providence  Railroad  Corporation,  the  Old  Colony  Railroad  Com- 

Pany,  and  the  New  York,  New  Haven  and  Hartford  Railroad  Company,  across  Fort 
oint  Channel,  Boston  Harbor,  Maos.^  (31)  bridge  of  Jefferson  County,  Tex.,  across 
Taylors  Bayou,  (32)  bridge  of  the  K<»rckhoff-(juzner  Mill  and  Lumber  Company 
across  a  slough  of  Wilmington  Lagron,  inner  harbor  of  San  Pedro,  Cal.,  (33)  bridge 
of  the  Queen  Anne's  Railroad  Company  across  Lewes  Creek  at  Lewes,  Del.,  (34) 
bridge  of  the  Eastern  Railway  Company  of  Minnesota  across  Mississippi  River  in 
Minnesota,  (35)  bridge  of  the  Eastern  Railway  Company  of  Minnesota  across  Ball 
Club  River,  Minn.,  (36)  bridge  of  the  New  Kensington  Bridge  Company  across 
Allegheny  Riv^r  at  New  Kensington,  Pa.,  (37)  bridge  of  the  Monongahela  Connect- 
ing Railroad  Company  across  Monongahela  River  near  Thirtieth  street.  South  Side, 
Pittsburg,  Pa.,  (38)  bridge  of  the  Pittsburg  and  Lake  Erie  Railroad  Company 
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aoTOSs  Tonghioffbeny  Rimr  between  McReenport  and  Reynoldton,  Pa.,  (39)  biidee 
of  Mr.  Daniel  Thompson  across  Bayoa  Teclie  at  Calaiuet  Plantation,  La.,  (40) 
bridge  of  the  Lewistou,  Brunswick  and  Bath  Street  Railway  across  New  Meadows 
River  between  Brunswick  and  West  Bath,  Me.,  (41)  bridge  of  the  town  of  Bourne, 
Mass.,  across  Barlows  River,  (42)  bridge  of  the  Allej^heny  and  Western  Railway 
Company  across  Allegheny  River  near  Mosj^rove,  Pa.,  535;  (43)  bridge  of  the 
Charleston  and  Seashore  Railroad  Company  across  a  cove  between  Mount  Pleasant 
and  Sullivan  Island,  S.  C,  (44)  bridge  of  the  Butters  Lumber  Company  across 
Lumber  River  near  Fairbluff,  N.  C,  (45)  bridge  of  the  Lonisville  and  Nasbville 
Railroad  Company  across  Tennessee  River  at  Danville,  Tenn.,  (46)  bridge  of  the 
Michigan  Central  Railroad  Company  across  Little  Calumet  River  near  Chicago, 
111.^  (47)  bridge  of  the  Louisville  and  Nashville  Railroad  Company  across  Cumber- 
land River  at  Clarksville,  Tenn.,  (48)  bridge  of  the  county  of  Camden,  N.  J.,  across 
Cooper  Creek  at  State  street,  Camden,  N.  J.,  (49)  bridge  of  the  city  of  New  York 
across  Newtown  Creek  at  Greenpoint  avenue,  (50)  bridge  of  the  Charleston  and 
Seashore  Railroad  Company  across  Breach  Inlet,  between  Soil  Ivan  Island  and 
Long  Island,  S.  C,  (51)  bridge  of  the  pariHh  of  St.  Martin,  I^a.,  across  Bayou  Teche 
at  Breaux  Bridge,  St.  Martinville,  La.,  (52)  bridge  of  Walton  Countv,  Fla.,  across 
Blaok  Creek,  (63)  bridges  of  the  Norwicli  and  Worcester  Railroad  Company  at 
entrance  to  Long  Cove  and  Clarks  Cove,  Thames  River,  Conn.,  (54)  bridge  of  Hay- 
wood County,  Tenn.,  across  Big  Hatchee  River  near  Brownsville,  (55)  bridge  of 
the  Atlantic  Coast  Line  across  Trent  River  near  Polloksville,  N.  C,  586 ;  (56)  bridge 
of  Clatsop  County,  Oreg.,  across  Youngs  Bay  at  Astoria,  (57)  bridge  of  the  WQ- 
mington  Railway  Company  across  Cape  Fear  River  at  Navassa,  N.  C.,  (58)  bridge 
of  the  Wilmington  Railway  Bridge  Company  across  Northeast  Branch  of  Cape 
Fear  River  at  Hilton,  N.  C.  (59)  bridge  of  the  Pittsburg  and  Sharpsburg  Bridge 
Company  across  AUeghenv  River  from  Pittsburg  to  Sharpsburg,  Pa.,  (6(5)  bridge 
of  the  Mineral  Range  Railway  Company  across  Portage  Lake,  between  Houghton 
and  Hancock,  Mich.,  537. 
Alterations, — (1)  Bridge  of  the  Central  Pacific  Railroad  Company  and  the  Southern 
Pacific  Company  across  Sacramento  River  at  Tehama,  Cal.,  (2)  bridge  of  the  city 
of  New  York  across  Newtown  Creek  between  Vernon  and  Manhattan  avenues. 
537;  (3)  bridge  of  the  county  of  Alameda  across  San  Antonio  Estuary  (Oaklana 
Creek)  between  Oakland  and  Alameda,  Cal.,  at  Webster  street,  538. 

BRIDGES  OBSTRUCTING  NAVIGATION. 

(1)  Bridge  of  the  Far  Rockaway  Ferry  and  Improvement  Company  across  Far 
Kockaway  Bay,  N.  Y.,  (2)  bridge  of  the  New  York,  New  Haven  and  Hartford 
Railroad  Company  across  Sakonnet  River  at  Tiverton,  R.  I.,  (3)  bridge  of  the  city 
of  New  York  across  Newtown  Creek  between  Vernon  and  Manhattan  avenues,  538. 

OCCUPANCY  OF  AND  INJURY  TO  PUBLIC  WORKS  BY  CORPORATIONS  AND 

INDIVIDUALS 638 

MISCELLANEOUS. 

BRIDGES  AT  WASHINGTON,  D.  C. 

(1)  Repair  of  the  Aqueduct  Bridge  across  Potomac  River,  539;  (2)  survey  and  plan 
for  a  memorial  bridge  across  Potomac  River  from  the  Naval  Observatory  grounds 
to  the  Arlington  estate,  Va.,  540;  (3)  survey  for  construction  of  a  bridge  across 
the  Eastern  Branch  of  the  Potomac  River  (Anacostia  River)  in  line  witn  Massa- 
chusetts aveuue  extended  eastward;  (4)  plans  and  estimates  of  cost  for  a  stone 
arch  bridge,  and  also  for  a  steel  bridge  with  stone  foundations,  over  Rock  Creek 
on  the  line  of  Massachusetts  avenue  extended,  541. 

MAINTENANCE  AND  REPAIR  OF  WASHINGTON  AQUEDUCT,  AND  INCREAS- 
ING THE  WATER  SUPPLY  OF  WASHINGTON,  D.  C. 

In  the  charge  of  Col,  Tiiko.  A.  Bingham,  U.  S.  Army,  Lieut.  Col.  Edward 
Burr,  U.  S.  Voluntkkr«.  Captain,  Corps  op  Enginrers,  and  Col.  D.  D. 
Gaillard,  U.  S.  Volunteers,  Captain,  Corps  op  Engineers — 

(1)  Washington  Aqueduct^  542 ;  increasing  the  water  supply  of  Washington,  D.  C,  545. 
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REPORT  OF  MAJ.  JOHN  G.  D.  KNIGHT,  CORPS  OF  ENGINEERS. 

Post  of  Willets  Point,  N.  Y.,  563;  United  States  Engineer  School,  565;  Battalion  of 
Engineers,  569;  Engineer  Depot,  570. 

APPENDIX  No.  3. 

LETTER  OF  BRIG.  GEN.  G.  L.  GILLESPIE,  U.  S.  VOLUNTEERS,  COLONEL, 
CORPS  OF  ENGINEERS,  COMMANDING  DEPARTxMENT  OF  THE  EAST, 
UPON  THE  SUBJECT  OF  FORTRESS  COMMANDER 579 

APPENDIX  No.  4. 

FORTIFICATIONS,  INCLUDING  TORPEDO  DEFENSES,  FISCAL  YEAR  1897-98. 

A)  Coasts  of  Maine  and  New  Hampshire.  (In  the  charge  of  M%j.  R.  L.  Hozie, 
Corp  of  Engineers.)— 583. 

B)  Boston  il arbor,  Mass.  (In  the  charge  of  Col.  S.  M.  Mansfield,  Corps  of  Engi- 
neers.)— 592. 

C)  Southeast  Coast  of  Massachusetts  and  Rhodg  Island,  at  New  Bedford, 
Mass.,  and  Newport,  R.  I.  (In  the  charge  of  Maj.  D.  W.  Lock  wood.  Corps  of 
En  ^neers. )— 601 . 

D)  Eastern  Entrance  to  Long  Island  Sound  and  Coast  of  Connecticut. 
(In  the  charge  of  Maj.  Smith  S.  Leach,  Corps  of  Engineers.)— 612. 

E)  New  York,  N.  Y.  (In  the  charge  of  Brig.  Geu.  William  Ludlow  (now  major- 
general),  U.  S.  Volunteers,  lieutenant-colonel,  Corps  of  Engineers;  Maj.  H.  M. 
Adams,  Corps  of  Engineers^  and  M^j.  John  G.  D.  Knight,  Corps  of  Engineers. ) — 624. 

F)  Delaware  River,  N.  J.,  Fa.,  and  Del.  (In  the  charge  of  Lieat.  Col.  C.  W. 
Raymond,  Corps  of  Engineers.)— 637. 

G)  Baltimore,  Md.  (In  the  charge  of  Briff.  Gen.  Peter  C.  Hains,  U.  S.  Volunteers, 
colonel.  Corps  of  Engineers,  and  Lieut.  Cnarles  W.  Kutz,  Corps  of  Engineers.) — 
658. 

H)  Washington,  D.  C.  (In  the  charge  of  Lieut.  Col.  Chaa.  J.  Allen,  Corps  of  Engi- 
neers.)—667. 

I)  Hampton  Roads^  Va.  (In  the  charge  of  Maj.  Thos.  L.  Casey,  Corps  of  Engi- 
neers.)—679:  artesian  well,  Fort  Monroe,  687. 

J)  Coast  of  North  Carolina.  (In  the  charge  of  Capt.  W.  E.  Craighill,  Corps  of 
Engineers.)— 692. 

K)  Coast  of  South  Carolina.  (In  the  charge  of  M%j.  E.  H.  Rnffner,  Maj.  Fred- 
eric V.  Ahhot,  and  Lieut.  Edwin  K.  Stnart,  Corps  of  Engineers.)— G97. 

(L)  Coast  of  Georgia  and  Cumberland  Sound,  Ga.  and  Fla.    (In  the  charge  of 

Capt.  O.  M.  Carter  and  Capt.  Cassius  E.  Gillette,  Corps  of  Engineers.) — 707. 
(M)  East  and  West  Coasts  of  Florida.    (In  the  charge  of  Lieut.  CoL  W.  H.  H. 
Benyauid,  Corps  of  Engineers.)— 716. 


C0NTENT8.  XI 

(K)  KST  West,  Fia.  (In  the  elmrge  of  Lieut.  Col.  W.  H.  H.  Benymnrd  and  Capt. 
Charlee  H.  MoKinetry,  Corps  of  Engineers.) — 720. 

(O)  PsNSACOLA.,  Fla..  (In  the  charge  of  Mi^.  F.  A.  Mahan,  Corps  of  Engineers.) — 
725. 

(P)  Mobile,  Ala.,  and  Mississippi  Bound.  (In  the  charge  of  M%J.  Wm.  T.  Bossell, 
Corps  of  Engineers.) — 737. 

(Q)  Nkw  Orleans,  La.,  and  Sabine  Pass,  Tex.  (In  the  charge  of  Mi^*  Judm  B. 
Qninn,  Corps  of  Engineers.  )~744, 763. 

(R)  Galveston,  Tex.  (In  the  charge  of  Lient.  Col.  A.  M.  Miller,  Maj.  James  B. 
Q'linn.  and  Col.  Charles  S.  Bich^,  U.  S.  Volunteers,  captain,  Corps  of  Engineers.) — 
765. 

(8)  Lake  Poets  in  New  Tore.  (In  the  charge  of  Lieut.  Col.  A.  M.  Miller  and  Mi^. 
W.  S.  Stanton,  Corps  of  Engineers.)— 778. 

(T)  8an  Dieqo,  Cal.  (In  the  charge  of  Mbj,  Chas.  E.  L.  B.  Davis,  Corps  of  Engi- 
neers.)—776. 

(U)  San  Francisco,  Cal.  (In  the  charge  of  Col.  Chas.  R.  Snier,  Mig.  W.  H.  Hener, 
and  Mi^i-  Chas.  E.  L.  B.  Davis,  Corps  of  Engineers.)— 779. 

(Y)  Mouth  of  Columbia  River.  (In  the  charge  of  Maj.  W.  L.  Fisk,  Corps  of 
EngineerB.) — ^797. 

(W)  PuGBT  Sound,  Wash.  (In  the  charge  of  Capt.  Harry  Taylor,  Corps  of  Engi- 
neers.)—803. 

EIVEBS    AND    HARBORS,   ETC. 
APPENDIX  A. 

REPORT  OF  MAJ.  fi,   L.  HOXIK,  CORPS  OF  ENGINEERS. 

Improvements. — Liibec  ('bannel,  Me.,  813;  Moosabec  Bar,  Me.,  815;  Narragnagns 
River,  Me.,  816;  break w^ater  from  Mount  Desert  to  Porcupine  Island,  Bar  Harbor, 

.  Me.,  817;  harbor  at  Sullivaos  Falls,  Me.,  818;  Union  River,  Me.,  819;  Bagacluce 
River,  Me.,  821;  Penobscot  River,  Me.,  822;  harbor  at  Rockland,  Me.,  823;  Carvers 
Harbor,  Vinalhaven,  Me.,  826;  Georges  River,  Me.,  827;  Keunebec  River,  Me.,  828; 
Sasanoa  River,  Me..  890;  Portland  Harbor,  Me.,  832;  Saco  River,  Me.,  834;  Cocbt^co 
River,  N.  H.,  835;  narbor  of  refuge  at  Little  Harbor,  N.  H.,  837;  removing  sunken 
vessels  or  craft  obstructing  or  endangering  navigation,  838. 

Surveys.— Union  River,  Me.,  838;  Bagaduce  River,  Me.,  842. 

APPENDIX  B. 

REPORT  OF  COL.  S.  M.  MANSFIELD,  CORPS  OF  ENGINEERS. 

Improvemknts. — New  bury  port  r  arbor,  Mass.,  847;  Merrimac  River,  Mass,  850; 
Powow  River,  Mass.,  851;  Essex  Kiver,  Mass.,  852;  harbor  of  refuge,  Sandy  ISay, 
Cape  Ann,  Mass.,  853 ;  harbor  at  Gloucester,  Mass.,  8516 ;  harbor  at  Mancbester,  Mass., 
859;  harbor  at  Lynn,  Mass.,  860;  Mystic  and  Maiden  rivers,  Mass.,  862;  harbor  at 
Boston,  Mass.,  864 ;  Town  River,  Mass.,  872 ;  Weymouth  River,  Mass.,  873 ;  harbor  at 
Scitnate,  Mass.,  875;  harbor  at  Plymouth,  Mass.,  877;  harbor  at  Proviuretowu,  Mass., 
879;  harbor  at  Chatham,  Mass.,  882;  removing  sunken  ve-ssols  or  craft  obstructing 
or  endangering  navigation,  883. 

Surveys. — Morrimac  River,  Mass.,  884;  Boston  Harbor,  Mass.,  886. 

APPENDIX  0. 

REPORT  OF  MAJ.  D.  W.  LOCKWOOD,  CORPS  OF  ENGINEERS. 

Improvements.— Harbor  of  refuge  at  Hvannis,  Mass.,  896;  harbor  of  refuge  at  Nan- 
tneket,  Mass.,  898;  Vineyard  Haven  Harbor,  Mass.,  901;  Woods  Hole  Channel, 
Mass.,  903;  New  Bedford  Harbor,  Mass.,  906:  Canapitsit  Channel,  Ma8S.,9l^; 
Taunton  River,  Mass.,  910;  Sakonnet  River,  R.  I.,  911;  Pawtucket  River,  R.  I., 
913;  Providence  River  and  Narragansett  Bay,  R.  I.,  915;  Green  Jacket  Shoal, 
Providence  River,  R.I.,918:  Wickford  Harbor,  R.  I.,  919;  Newport  Harbor,  R.I., 
921:  harbor  of  refnge  at  Point  Judith,  R.  I.,  923;  entrance  to  Point  Judith  Pond, 
R.  I.y  harbor  of  refuge  at  Block  Island,  R.  I.,  926;  Great  Salt  Pond,  Block  Island, 
R.  I.,  929;  removing  sunken  vessels  or  craft  obstructing  or  endangering  naviga- 
tion, 931. 

Examinations  and  Survbt.— Herring  River,  Harwich,  Mass.,  932;  Salt  Pond,  Har- 
wich, Mass.,  934;  inner  harbor  at  Point  Jndith  Pond,  R.  I.,  9S5. 
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APPENDIX  D. 

REPORT  OF  MAJ.  SMITH  S.  LEACH,  CORPS  OF  ENGINEERS. 

Improvements.— Pawcatiick  River,  R.  I.  and  Conn.,  941;  harbor  of  refuge  at  Ston- 
ington,  Conn.,  944;  Mystic  River,  Conn.,  915;  ThaiiieH  River,  Conn.,  947;  Connecti- 
cut River  below  Hartford,  Conn.,  949;  harbor  of  refnge  at  Dnck  Island,  Conn., 
953;  New  Haven  Harbor,  Conn.,  965;  breakwaters  at  New  Haven,  Conn.,  958; 
Honsatonio  River,  Conn.,  959;  Bridgeport  Harbor.  Conn.,  961;  Saugatuck  River 
and  Weetport  Harbor,  Conn.,  964;  *Norwalk  Harbor,  Conn.,  966;  Five-mile  Kiver 
Harbor,  Conn.,  968;  Stamford  Harbor,  Conn.,  970;  harbor  at  Cos  Cob  and  Mianus 
Kiver,  Conn  ,  972;  Gret-nwich  Harbor,  Conn.,  974. 

SruvK vs. —Connecticut  River  between  Hartford,  Conn,,  and  Holyoke,  Mass.,  976; 
South  Norwalk  Harbor,  Conn.,  989. 

• 

APPENDIX  E. 

REPORT  OF  MAJ.  H.  M.  ADAMS,  CORPS  OF  ENGINEERS. 

Improvements. — Port  Chester  Harbor,  N.  Y.,  9^3;  Mauiaroneok  Harbor,  N.  Y.,  995 
East  Chester  Creek,  N.  Y.,  997;  J^ronx  River,  N.  Y.,  999;  Mattituck  Harbor,  N.  Y. 
1001;  Port  Jetl'erson  Harbor,  N.  Y.,  10J2;  Huntington  Harbor,  N.  Y.,  1005;  Glen 
cove  Harbor,  N.Y,,1007;  Flushing  Bav,  N.Y.,1008;  Patchogue  River,  N.  Y.,  1010 
Browns  Creek,  Sayville,  N.  Y.,  1012;  Canursie  Bay,  N.  Y.,  1014;  Bay  Ridge  Chan 
nel,  the  triangular  area  between  Bay  Ridge  and  Red  Hook  channels,  and  Red 
Hook  and  Buttermilk  channels,  in  the  harbor  of  New  York,  1016;  Gowanus  Creek 
Channel,  New  York  Harbor,  1020;  Newtown  Creek,  N.  Y.,  1022;  removing  sunken 
vosselH  or  craft  obstructing  or  endangering  navigation,  1025. 

Haruou  Links.— Kast  side  of  East  River,  Long  Island  City,  N.  Y.,  from  canal  of 
Devoe  Manufacturing  Company  to  Newtown  Creek,  1025;  Brooklyn  side  of  East 
River,  N.  Y.,  between  Hamilton  avenue  and  New  York  and  Brooklyn  Bridge,  1028. 

APPENDIX  F. 

REPORT  OF  MAJ.  H.  M.  ADAMS,  CORPS  OF  ENGINEERS. 

IMPROVKMENTS.— Harlem  River,  N.  Y.,  1031;  East  River  and  Hell  (5ate,  N.  Y.,  1036; 
New  York  Harbor,  N.  Y.,  1038;  removing  sunken  vessels  or  craft  obstructing  or 
endangering  navigation,  1041. 

APPENDIX  G. 
REPORT  OF  LIEUT.  COL.  A.  M.  MILLER,  CORPS  OF  ENGINEERS. 

Improvements.— Burlington  Harbor,  Vt.,  1043;  Otter  Creek,  Vt.,  1045;  Narrows  of 
Lake  Champlain,  N.  Y.  and  Vt.,  1046;  Hudson  River,  N.  Y.,  1047:  harbor  at  Sau- 
gerties,  N.  Y.,  1056;  harbor  at  Rondout,  N.  Y.,  1057;  harbor  at  Peekskill,  N.  Y., 
1058;  Passaic  River,  N.  J.,  1059;  channel  between  Staten  Island  and  New  Jersey, 
1060;  Elizabeth  River,  N.  J.,  1061;  Raritan  River,  N.  J.,  li)62;  South  River,  N.  J., 
1064;  Raritan  Bay,  N.  J.,  1065;  Matawan  Creek,  N.  J.,  1066;  harbor  at  Keyport, 
N.  J.,  1067 ;  Shoal  Harbor  and  Compton  Creek,  N.  J.,  1068 ;  Shrewsbury  River,  N.  J., 
1069;  Manasquan  River,  N.  J.,  1070;  removing  sunken  vessels  or  crart  obstructing 
or  endangering  navigation,  1072. 

Harbor  Lines.— East  shore  of  Hudson  River  in  front  of  city  of  Yonkers,  N.  Y.,  1072. 

PART    II. 

APPENDIX  H, 
REPORT  OF  LIEUT.  COL.  C.  W.  RAYMOND,  CORPS  OF  ENGINEERS. 

Improvements.— Delaware  River,  N.  J.  and  Pa.,  1075;  harbor  between  Philadel- 

£hia.  Pa.,  and  Camden,  N.  J.,  1085;  Schuylkill  River,  Pa.,  1089;  ice  harbor  at 
Larcushook,  Pa.,  iron  pier  in  Delaware  Bay,  near  Lewes,  Del.,  1093;  Delaware 
Breakwater,  Del.,  1094;  harbor  of  refuge,  Delaware  Bay,  Del.,  1096;  Rancocaa 
River,  N.  J.,  1097;  AUoway  Creek,  N.  J.,  1099;  Cooper  Creek,  N.  J.,  1100;  Goshen 
Creek,  N.  J.,  1102;  removing  sunken  vessels  or  craft  obstructing  or  endangering 
navigation,  1104. 
Surveys. — Delaware  River  from  Philadelphia,  Pa.,  to  deep  water  in  Delaware  Bay, 
1105;  Schiiylkill  River,  Pa.,  1114;  Mantna  Creek,  N.  J.,  1122;  Abseoon  Inlet,  N.  J., 
1126. 


CONTENTS.  Xin 

APPENDIX  L 

REPORT  OF  WM.  P.  SMITH,  UNITED  STATES  AGENT,  MAJOR  OP  ENGI- 
NEERS. UNITED  STATES  ARMY,  RETIRED. 

Improvements. — Wilmington  Harbor,  Del.,  1145:  ice  harbor  at  Newcaefle,  Del., 
Appoqiiinimink  River,  Del.,  1149;  Sinyraa  River,  Del.,  1151 ;  Mnrclerkill  River,  Del., 
1152;  MiBpillion  River,  Del.,  1154;  Broadkiln  River,  Del.,  inland  waterway  from 
ChincoTeagae  Bay,  Va.,  to  Delaware  Bay,  at  or  near  Lewes,  Del.,  1156^  Snsqiie- 
hannft  River,  above  and  below  Havre  de  Grace,  Md.,  1157:  Cheater  River,  Md., 
from  Cmmpton  to  Jones  Landing,  1159;  Ohoptauk  River,  Md.,  1160;  La  Trappe 
River,  Md.,  1161;  Warwick  River,  Md.,  1163;  Broad  Creek  River,  Del.,  1164;  Nan- 
ticoke  River,  Del.  and  Md.,  1165;  Wicomico  River,  Md.,  1166;  Manokin  River, 
Md.,Pocomoke  River,  Md.,  1168;  Qneenstown  Harbor,  Md.,  1170;  Kockhall  Harbor 
and  inner  harbor  at  Rockhall,  Md.,  1171 ;  removing  sunken  vessels  or  craft  obstruct- 
ing or  endangering  navigation,  1172. 

APPENDIX  J. 

REPORT  OP  LIEUT.  CHARLES  W.  KUTZ,  CORPS  OF  ENGINEERS. 

Improvements. — Patapsco  River  and  channel  to  Baltimore,  Md.,  1175;  channel  to 
Curtis  Bay,  in  Patapsco  River,  Baltimore  Harbor,  Md.,  1180;  harbor  of  southwest 
Baltimore  (Spring  Garden),  Md.,  removing  sunken  vessels  or  craft  obstructing  or 
endangering  navigation,  1181. 

APPENDIX  K. 

REPORT  OF  LIEUT.  COL.  CHAS.  J.  ALLEN,  CORPS  OF  ENGINEERS. 

Improvements. — Potomac  River  at  Wa»hiagton,  D.  C,  1183;  Occoquan  Creek,  Va., 
1190;  Aquia  Creek,  Va.,  1193;  Nominl  Creek,  Va.,  1195;  Lower  Machodoc  Jreek, 
Va.,  1197;  Rappaiiannock  River,  Va.,  1198;  Urbana  Creek,  Va.,  1202;  York  River, 
Va.,  1203;  Mattapoui  River,  Va.,  1?06;  Pamunkey  River, Va.,  1208;  James  River, Va., 
1209;  protection  of  JamHstown  Island,  Va.,  1219;  removing  sunken  vessels  or  craft 
obstructing  or  endangering  navigation,  1221. 

APPENDIX  L. 

REPORT  OF  MAJ.  THOS.  L.  CASEY,  CORPS  OF  ENGINEERS. 

Improvements.— Harbor  at  Norfolk  and  its  approaches,  Va.,  1223 ;  Western  Branch 
of  Elizabeth  River,  Va.,  122.*):  Nansemond  River,  Va.,  1226;  Appomattox  River,  Va., 
1227;  harbor  at  Cape  CharloH  City,  Va.,  Nandua  Creek,  Va.,  1229;  inland  water 
route  from  Norfolk,  Va.,  to  Albemarle  Sound,  N.  C,  through  Currituck  Sound,  1230; 
Roanoke  River,  N.  C.,  1232;  Pascinotank  River,  N.  C,  1233;  removing  sunken  vessels 
or  oraft  obstructing  or  endangering  navigation,  1234. 

APPENDIX  M. 

REPORT  OF  CAPT.  W.  E.  CRAIQHILL,  CORPS  OP  ENGINEERS. 

Improvements. — Ocracoke  Inlet,  N.  C,  1237:  Fishing  Creek,  N.  C,  1239;  Pamlico  and 
Tar  rivers,  N.  C,  1240;  Contentnia  Creek,  N.  C,  1242;  Trent  River,  N.  C.,1243; 
Nenee  River,  N.  C.,  1245;  inland  waterway  between  Newborn  and  Beaufort,  N.  C, 
1246;  harbor  at  Beaufort,  N.C.,  1247;  inland  waterway  between  Beaufort  Harbor 
and  New  River,  N.  C,  1249:  New  River,  N.  C,  1250;  Black  River,  N.  C,  1251 ;  North 
East  (Cape  Fear)  River.  N.  C,  1252;  Cape  Fear  River  above  Wilmington,  N.  C, 
1253;  Cape  Fear  River  at  and  below  Wilmington,  N.  C,  1255. 

APPENDIX  N. 

REPORT  OF  MAJ.  E.  H.  RUFFNER,  CORPS  OP  ENGINEERS. 

Improvements.— Waccamaw  River,  N.  C.  and  S.  C,  1265:  Little  Pedee  River,  S.  C, 
1267;  Great  Pedee  River,  8.  C,  1269;  Winyah  Bay,  S.  C,  1272;  Santee  River, 
B.C.,  1275;  Wjiteree  River,  S.  C,  1278:  Congaree  River,  8.  C,  1280;  Charleston 
Harbor,  including  Sullivan  Island  ana  Mount  Pleasant  shore,  S.  C,  1283;  Wap- 
poo  Cnt,  S.  C,  1286;  Beaufort  River,  S.  C,  1288. 
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APPENDIX  O. 

REPORT  OF  CAPT.  CA8SIUS  E.  GILLETTE,  CORPS  OP  ENGINEERS. 

IMPROVBMBNTS.— Savannah  Harbor,  Ga.,  1291;  Savannah  River,  Ga.,  1299;  Savan- 
nah River  above  Aiiffnsta,  Ga.,  1301;  Darien  Harbor,  Ga.,  1303;  Altamaha  Kiver, 
Ga.,  1306;  Oconee  River,  Ga.,  1308;  Ocmolgee  River,  Ga.,  1310;  Brnnswiok  Har- 
bor,  Ga.,  1313;  fnside  water  route  between  Savannah,  Ga,,  and  Fernandina,  Fla., 
1318;  removing  aanken  veesels  or  craft  obstr noting  or  endangering  navigation, 

APPENDIX  P. 

REPORT  OF  LIEUT.  COL.  W.  H.  H.   BENYAURD,  CORPS  OF  ENGINEERS. 

Impbovements.— Camberland  Sound,  Ga.  and  Fla.,  1323;  St.  Johns  River,  Fla.,  1327; 
Volusia  Bar,  Fla.,  1330;  Ocklawaha  River,  Fla.,  1331;  St.  Augustine  Harbor,  Fla., 
1332;  Indian  River,  Negro  Cut,  Jupiter  lulet,  Fla.,  1333;  Caloosahatchee  River, 
Fla.,  1334;  Charlotte  Harbor  and  Peaae  Creek,  Fla.,  1335;  Sarasota  Bay,  Fla., 
1337;  Manatee  River,  Fla.,  1338;  VVithlacoochee  River,  Fla.,  1340;  Sawanee  River, 
Fla.,  1341;  removing  sunken  vessels  or  craft  obstructing  or  endangering  naviga- 
tion, 1343. 

Surveys.— St.  Johns  River,  Fla.,  at  Orange  Mills  Flats,  below  Palatka,  1343;  St. 
Lucia  Inlet  and  River,  Fla.,  1348;  Hillsboro  Bay,  Fla.,  from  its  confluence  with 
Tampa  Bay,  through  Hillsboro  Bay  aud  River,  to  the  city  of  Tampa,  13.')7;  Anclote 
River,  Fla.,  1361;  Withlacoochoo  River,  Fla.,  from  its  mouth  to  the  head  of  navi- 
gation, 1363. 

APPENDIX  Q. 

REPORT  OF  LIEUT.  CHARLES  H.  McKINSTRY,  CORPS  OF  ENGINEERS. 
Improvement. — Harbor  at  Key  West,  Fla.,  including  entrance  thereto,  1371. 

APPENDIX  R. 

REPORT  OF  MAJ.  F.  A.  MAHAN,  CORPS  OF  ENGINEERS. 

Improvements. — Carrabelle  Bar  and  Harbor,  Fla.,  1375;  Apalachicola  Bay,  Fla., 
1377;  Apalachicola  River,  the  Cut-off  and  lower  Chipola  River,  Fla.,  1381;  Flint 
River,  Ga.,  1383;  Chattahoochee  River,  Ga.  and  Ala.,  1387;  Choctawhatchee 
River,  Fla.  and  Ala.,  1394;  Pensaoola  Harbor,  Fla.,  1397;  Escambia  and  Conecuh 
rivers,  Fla.  and  Ala.,  1403;  Alabama  River,  Ala.,  1405:  Coosa  River,  Ga.  and  Ala., 
1413;  operating  and  care  of  canals  and  othor  works  or  navigation  on  Coosa  River^ 
Ga.  and  Ala..  1422. 

Examination.— Chipola  River,  Fla.,  from  Marianna  to  its  connection  with  the 
Apalachicola  River,  1423. 

APPENDIX  8. 

REPORT  OF  MAJ.  WM.  T.  ROSSELL,  CORPS  OF  ENGINEERS. 

IMPROVRMRNTS. — Harbor  at  Mobile,  Ala.,  1425 ;  Black  Warrior  River,  Ala.,  from  Tnn- 
caloosato  Daniels  Creek,  14^;  operating  and  care  of  locks  and  dams  on  Black 
Warrior  River,  Ala.,  1431;  Warrior  andTombigbee  rivers,  Ala.  and  Miss..  1434; 
Noxubee  River,  Miss.,  1440;  Pascaeoula  River,  Miss.,  1441;  Chickasahay  River, 
Miss.,  Leaf  River,  Miss.,  1442;  Pearl  River,  below  J  ackson,  Miss.,  1443;  Pearl  River 
between  Carthage  and  Jackson,  Miss.,  1444;  Pearl  River  between  Edinburg  and 
Carthage,  Hogue  Chitto,  La.,  1445. 

Survey.— Canal  to  connect  Black  Warrior  River  and  Five-mile  Creek,  Ala.,  1446b 

APPENDIX  T. 
REPORT  OF  MAJ.  JAMES  B.  QUINN,  CORPS  OF  ENGINEERS. 
INSPKOTION  of  the  improvement  of  the  South  Paw  of  the  Mississippi  River,  1447. 
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APPENDIX  XT. 

REPORT  OP  MA  J.  JAMES  B.  QUINN,  CORPS  OP  ENOlNEERa 

iBfpROYXiffVNTB.— Chefanote  Riyer  and  Bogne  Falia,  La.,  1464;  Tiokfaw  RiTer  and 
tributaries,  La.,  1465 ;  Amite  River  and  Bayou  Manchac,  La.,  1467 ;  Bayou  Lafonrclio, 
La.,  1468;  Bayou  Plaquemine,  Grand  River,  and  Pigeon  bayous,  La.,  1471;  Bayou 
Conrtableau,  La.,  1474;  Bayou  Teche,  La.,  1475;  ehannel,  bay,  and  passes  of  Bayou 
Vermilion,  La.,  1477;  Meruientau  River  and  tributaries,  La.,  1478;  mouth  and 
pa&ses  of  Calcasieu  River,  La.,  1480;  harbor  at  Habine  Pass,  Tex..  1482;  Sabine 
Kiver,  Tex.,  1485;  elosing  orevasse  in  Pass  a  Loutre,  Mississippi  River,  1487; 
removing  sunken  vessels  or  craft  obstructing  or  endangering  navigation,  1489. 

SuBVST.— Homochitto  River,  Miss.,  1489. 

APPENDIX  V. 

REPORT  OP  MAJ.  JAMES  B.  QUINN,  CORPS  OP  ENGINEERS. 

ijffpROVRMKNTs.— Galveston  Harbor,  Tex.,  1491;  ship  channel  in  Galveston  Bay, 
Tex.,  1505;  operating  and  care  of  Morgan  Canal,  Tex.,  channel  in  West  Galveston 
Bay,  Tex.,  1507;  Trinity  River,  Tex.,  1508;  Buffalo  Bayou,  Tex.,  1510;  Brazos 
River,  Tex.,  1611. 

SusvKTS.— Mouth  of  Double  Bayou,  on  east  side  of  Galveston  Bay,  Tex.,  1512;  chan- 
nel from  mouth  of  jetties  at  Galveston,  Tex.,  through  existing  ship  channel  and  up 
Huflfalo  Bayou  to  Houston,  and  for  a  harbor  at  or  near  Houston,  1515;  character 
and  value  of  improvements  made  at  the  Pass  of  Aransas,  Tex.,  by  the  Aransas  Pass 
Harbor  Company,  1527. 

Hakboe  Limss.— Galveston  Harbor,  Tex.,  1571. 

APPENDIX  W. 

REPORT  OP  MAJ.  J.  H.  WILLARD,  CORPS  OP  ENGINEERS. 

Impkoysmrnts.— Red  River,  La.  and  Ark.,  1575;  Red  River  above  Fulton,  Ark., 
1588;  Cypress  Bayou,  Tex.  and  La.,  1589;  Ou.iohita  and  Black  rivers,  Ark.  and  La., 
1594;  Bayou  Bartholomew,  La.  and  Ark.,  1613:  B<Buf  River,  La.,  1614;  Tensas  River 
and  Bayou  Ma^on,  La.,  1616;  Yazoo  River,  Miss.,  1619;  mouth  of  Yazoo  River  and 
harbor  of  Vicksburg,  Miss.,  1625;  Tallahatchie  River,  Miss.,  1637;  Big  Sunflower 
River,  Miss.,  1639;  water  gauges  on  the  Mississippi  River  and  its  principal  tribu- 
taries, 1642. 

APPENDIX  X. 

REPORT  OP  CAPT.  WM.  L.  SIBERT,  CORPS  OP  ENGINEERS. 

Improvjsmvnts. — Removing  obstructions  in  Arkansas  River,  Ark.  and  Kans.,  1647; 

improving  Arkansas  River.  Ark.,  1649;  White  River,  Ark.,  1665;  Black  River,  Ark. 

and  Mo.,  1669;  Current  River,  Ark.  and  Mo.,  1671;  St.  Ii'rancis  River,  Ark.,  1673; 

St.  Francis  River,  Mo.,  1675. 
SURVKVS.— ArkansaA  River  at  Dardanelle,  Ark.,  1676;  St.  Prancis  River,  Ark.,  with 

view  to  affordiug  slack-water  navigation  np  to  Wittsburg,  and  to  Marianna  on 

I/Anguille  River,  1678. 

PAET   III. 

APPENDIX  Y. 

REPORT  OF  MAJ.  THOS.  H.  HANDBURY,  CORPS  OF  ENGINEERS. 

IvPROvxMBNTS. —Removing  snags  and  wrecks  from  Mississippi  River  below  month 
of  Missouri  River,  1687;  Mississippi  River  between  Ohio  and  Missouri  rivers, 
1698;  harbor  at  St.  Louis,  Mo.,  1730;  preventing  the  Mississippi  River  from  break- 
ing through  into  Cache  River  at  or  near  a  point  known  as  Beechridge,  a  few  miles 
above  Cairo,  m.,  1732. 

APPENDIX  Z. 
REPORT  OP  CAPT.  C.  McD.  TOWNS  END,  CORPS  OF  ENGINEERS. 

Improvements. — Operating  snag  boats  and  dredge  boats  on  Upper  Mississippi  River, 
1733;  Mississippi  River  between  mouth  of  Missouri  River  and  St.  Paul,  Minn., 
1743;  operating  and  care  of  Des  Moines  Rapids  Canal  and  Dry  Dock,  1794;  operat- 
ing and  care  of  Galena  River  improvement.  111.,  1802. 

Habbob  Lines.— Davenport,  Iowa,  1805. 
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APPENDIX  A  A. 

REPORT  OF  MAJ.  FREDERIC  V.  ABBOT,  CORPS  OF  ENGINEERS. 

Improvrmknts.— Mississippi  River  between  St.  Paul  and  Minneapolis,  Minn,  (con- 
Bti'iiction  of  Lock  and  Dam  No.  2),  1809:  constrnction  of  reservoirs  at  bead  watrrs  of 
Mississippi  River,  1813;  operating  ana  care  of  reservoirs  ai  bead  waters  of  Missis- 
sippi River,  1816;  Chippewa  Kiver,  inclndiug  yellow  banks,  Wis.,  1821;  St.  Croix 
River,  Wis.  and  Minn.,  1823;  Minnesota  River,  Minn.,  1826;  Red  River  of  tbe  North, 
Minn.  andN.  Dak.,  1827;  gauging  Mississippi  River  at  or  near  8t.  Paul.  Miun.,  1831. 

SUBVBY. — Big  Stone  Lake  and  Lake  Traverse,  Minn.,  for  reservoirs,  1834. 

APPENDIX  B  B. 

REPORT  OF  CAPT.  J.  C.  SANFORD,  CORPS  OF  ENGINEERS. 

Improvrmbnts. — Missonri  River  between  Stnbbs  Ferry,  Mont.,  and  the  lower  limits 
of  Sioux  City,  Iowa,  1841;  improving  upper  Missouri  River  by  snagging,  1865; 
Yellowstone  River,  Mont,  and  x\.  Dak.,  1866. 

APPENDIX  0  0. 

REPORT  OF  MAJ.  DAN  C.  KINGMAN,  CORPS  OF  ENGINEERS. 

Improvkmknts. — Obion  River,  Tenn.,  1869;  Forked  Deer  and  Obion  rivers,  Tenn., 
1872;  Cumberland  River,  Tenn.  and  Ky.,  1873. 

APPENDIX  D  D. 

REPORT  OF  MAJ.  DAN  C.  KINGMAN,  CORPS  OF  ENGINEERS. 

iMPitovEMK.VTS. — Tennessee  River  (system,  1891;  Tennessee  River,  1892:  operating 
and  care  of  Muscle  Sboals  C.inal.  Tennessee  River,  1925;  French  Broaa  and  Little 
Pigeon  rivers,  Tenn.,  1937;  Clinch  Kiver.  Tenn.  and  Va.,  1943. 

APPENDIX  E  E. 

REPORT  OF  CAPT.  J.  G.  WARREN,  CORPS  OF  ENGINEERS. 

Improvkmknts.— Falls  of  the  Ohio  River  at  Louisville,  Ky.,  1951;  operating  and 
care  of  Louisville  and  Portland  Canal,  Ky.  1957;  Wabash  River,  Ind.  and  111., 
1970;  operating  and  care  of  lock  and  dam  at  Grand  Rapids.  Wabanh  River  li)83; 
White  River,  Ind.,  1984;  Tradewater  River,  Ky.,  reconstruction  of  Lock  No.  2, 
Green  River,  at  Rumsey,  Ky.,  Green  River,  Ky.,  above  mouth  of  Big  Barren  River 
(Lock  No.  5),  1985;  operating  and  care  of  locks  and  dams  on  Green  and  Barren 
rivers,  Ky.,  1993;  Rough  Kiver,  Ky.,  200.);  operating  and  care  of  look  and  dam  in 
Rou^h  River,  Ky.,  2010;  Kentucky  River,  Ky.,  2012;  operating  and  keeping  in 
repair  the  seven  locks  and  dams  in  Kentucky  River,  Ky.,  2024. 

APPENDIX  P  F. 
REPORT  OF  MAJ.  W.  H.  BIX  BY,  CORPS  OF  ENGINEERS. 

Improvbmbnts. — Ohio  River,  2042;  operatinij:  snag  boats  on  the  Ohio  River,  2070; 
operating  and  care  of  David  Island  Dam,  Ohio  River,  near  Pittsburg,  Pa.,  2077 ; 
movable  d:mis  in  )hio  River,  2080;  Muskingum  River,  Ohio,  2094;  operating  and 
care  of  locks  and  dams  on  Musk,  -nm  River.  Ohio,  2095  j  Little  Kanauha  River, 
W  Va.,  2113;  operating  and  cu  .•  lock  and  dam  in  Little  Kanawha  River,  W. 
Va.,  2115;  Great  Kanawha  Rivei,  W.  Va.,  2118;  operating  and  care  of  locks 
and  dams  on  Great  Kanawha  River,  W.  Va.,  2129;  Elk  River,  W.  Va.,  2137; 
Gauley  River,  W.  Va.,  2138;  New  River,  Va.  and  W.  Va.,  Guyandotte  River,  W. 
Va.,  2140;  Big  Sandy  Kiver,  W.  Va.  and  Ky.,  2143;  operating  and  care  of  lock  and 
dam  in  Big  Sandy  River,  W.  Va.  and  Ky.,  2150;  Tug  Fork  of  Big  Sandy  River,  W. 
Va.  and  Kv.,  2152;  Lovisa  Fork  of  Big  Sandy  River,  Ky.,  2155. 

Surveys.— Ohio  River,  from  Marietta,  Ohio,  to  Pittsburg,  Pa.,  preliminary  report, 
2157;  Big  Sandy  River,  including  Tug  Fork  and  Louisa  (Levisa)  Fork,  W.  Va.  and 
Ky.,  for  locks  and  dams,  2159. 
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APPENDIX  G  O. 

REPORT  OP  MAJ.  CHAS.  i\  POWELL,  CORPS  OF  ENGINEERS. 

Improvembnts.— MoDongabelA  River,  W.  Va.,2173;  operating  and  care  of  locks  and 
dams  on  Mononeabela  River, W.  Va.  and  Pa.,  2182;  Allegheny  River,  Pa.,  2202;  con- 
Btrnction  of  locks  and  dams  at  Herr  Island,  above  tbe  bead  of  Six-mile  Island,  and 
at  Springdale,  Allegheny  River,  2206. 

Survey.— For  removal  of  dam  in  Upper  Allegbeny  River,  near  Cory  don,  Pa.,  and  of 
dams  and  rapids  in  Conewango  Creek,  2211. 

APPENDIX  H  H. 

REPORT  OF  MAJ.  CLINTON  B.  SEARS,  CORPS  OF  ENGINEERS. 

Improvements.— Harbor  at  Grand  Murais,  Minn.,  2217;  barbor  at  Agate  Bay,  Minn., 
2220;  barbor  at  Dulnth,  Minn.,  and  Superior,  Wis.,  2223;  barbor  at  Asbland,  Wis., 
2240;  barbor  at  Ontonagon,  Mi cb.,  2242;  improvement  and  operating  and  care  of 
waterway  from  Keweenaw  Bay  to  Lake  Superior,  Miob.,  2244 :  narbor  at  Marqurtte, 
Micb.,2252;  barbor  of  refuge  at  Marquette  Bay,  Micb.,  2284;  barbor  of  refugu  at 
Grand  Marais,  Micb.,  2285;  removing  sunken*  vessels  or  craft  obutrncting  or  endan- 
gering navigation,  2287. 

APPENDIX  I  I. 

REPORT  OF  CAPT.  GEO.  A.  ZINN,  CORPS  OF  ENGINEERS. 

Impbovbments. — Menominee  Harbor,  Micb.  and  Wis.,  2289 ;  Menominee  River,  Mich, 
and  Wis.,  2291;  Oconto  Harbor,  Wis.,  2292;  Pensaukee  Harbor,  Wis.,  2294;  Gieen 
Bay  Harbor,  Wis.,  2295;  Sturgeon  Bay  and  Lake  Micbigau  Sbip  Canal,  Wis.,'JL'97; 
operatiug  and  care  of  Sturgeon  Bay  and  Lake  Michigan  Sbip  Canal,  Wis.,  2:U)3; 
Sturgeon  Bay  Canal  barbor  of  refuge.  Wis.,  2308:  Annapee  Harbor,  Wis.,  2:{10; 
Kewaunee  Harbor,  Wis.,  2312;  Two  Rivers  Harbor,  wis.,  2315;  Manitowoc  Harbor, 
Wis.,  2316;  Sheboygan  Harbor, Wis.,  2320;  Port  Washington  Harbor,  Wis.,  barbor 
of  refuge  at  Milwaukee.  Wis.,  2324;  Milwaukee  Harbor,  Wis.,  2325;  South  Mil- 
waukee Harbor,  Wis.,  2328;  Raciue  Harbor,  Wis.,  2330;  Aenosha  Harbor,  AVis., 
2333;  Waukegan  Harbor,  111.,  2336;  Fi>x  River,  Wis.,  2338 ;  operating  and  care  of 
locks  and  dams  on  Fox  Riter,  WMs.,  2395. 

PAKT    IV. 
APPENDIX  J  J. 

REPORT  OF  MA.J.  W.  L.  MARSHALL,  CORPS  OF  ENGINEERS. 

Improvbmentb.— Chicago  Harbor.  111.,  2415;  Chicago  River,  111.,  2421:  Calumet  Har- 
bor, 111.,  2425;  Calumet  River,  111.  and  Jiid.,  2430;  Illinois  River,  111.,  2436;  oper- 
ating and  care  of  Lagrange  and  Kampsville  locks,  Illinois  River,  and  approaches 
thereto,  2442 ;  construction  of  Illinois  and  Misnissippi  Canal,  2447;  operating  and 
care  of  Illinois  and  Mississippi  Canal — canal  around  lower  rapids  of  Rock  River 
at  Milan,  111.,  2186. 

APPENDIX  .K  K. 

REPORT  OF  LIEUT.  COL.  G.  J.  LYDECKF.>fi'iUOKrS  OF  ENGINEERS. 

Improvements.— Michigan  City  Harbor,  Ind.,  248Sr;  St.  Joseph  Harbor,  Mich.,  2494 ; 
St.  Joseph  River,  Mich.,  2499;  South  Haven  Harbor,  Mich.,  2501 ;  Saugatuok  Har- 
bor, Mich,  2504 ;  Kalamazoo  River,  Mich.,  harbor  at  Holland  (Black  Lake),  Mich., 
^06;  Grand  Haven  Harbor,  Mich.,  2509;  Grand  River,  Mich.,  2511;  Musken^ou 
Harbor^  Mich.,  2515;  White  Lake  Harbor,  Mich.,  2518;  Pentwater  Harbor,  Mich., 
2520;  Ludington  Harbor,  Mich.,  2522;  Manistee  Harbor,  Mich.,  2525;  harbor  of 
refage  at  Portage  Lake,  Manistee  County,  Mich.,  2526;  Frankfort  Harbor,  Micb., 
2529;  Charlevoix  Harbor,  Mich.,  2532;  Petoskey  Harbor,  Mich.,  2535. 

Survey. — Kalamazoo  River,  Mich.,  from  Saugatnck  to  New  Kichmoud,  2537. 
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APPENDIX  L  L. 
REPORT  OF  LIEUT.  COL.  G.  J.  LYDECKER,  CORPS  OF  ENGINEERS. 

Improvements. — Sbip  channel  connecting  waters  of  the  Great  Lakes  between  Chi- 
cago, Diiluth,  and'  Buffalo,  2548;  St.  Marys  River  at  the  falls,  Mich.,  2r)54; 
operating  and  care  of  St.  Marys  Falls  Canal,  Mich.,  2561;  Hay  Lake  Channel,  St. 
MarvH  River,  Mich.,  2572;  (IheboygHn  Harbor,  Mich., 2576;  Alpena  Harbor  (Thun- 
der Bay  River),  Mich.,  2578;  Saji^inaw  River,  Mich.,  2579;  Sebewaing  River,  Mich., 
2581;  liarbor  of  reliige  at  Sandbeach,  Lake  Hnron,  Mirh.,  2583;  mouth  of  Black 
River,  Mich.,  2585;  Black  River  at  Port  Huron,  Mlch.,25S6:  Pine  River  Midi.,  2588; 
Belle  River,  Mich.,  2589;  St.  (lair  Flats  Canal,  Mich.,  2591;  operating  and  care  of 
St.  Clair  Flats  Canal,  Micji.,  2592 ;  Clinton  River,  Mich.,  2595 ;  Detroit  River,  Mich., 
2597;  Rouge  River,  Mich.,  2598;  construction  of  turning  basin  in  Rouge  River, 
Mich.,  2599. 

SiRVEYs.— Sa^naw,  Shiawassee,  Bad,  and  Flint  rivers,  Mich.,  2600;  Saginaw  River, 
Mich.,  from  its  head  to  Saginaw  Bay,  2604;  Rouge  River,  Mich.,  irom  Wabash 
Bridge  crossing  to  Maples  road,  2605. 

Harbor  LiNK6.~St.  Clair  River  at  Port  Huron,  Mich.,  2607. 

APPENDIX  M  M. 

REPORT  OF  COL.  JARED  A.  SMITH,  CORPS  OF  ENGINEERS. 

Improvements. — Monroe  Harbor,  Mich.,  2612;  Toledo  Harbor,  Ohio,  2614;  Port 
Clinton  Harbor,  Ohio,  2647;  Sandusky  Harbor,  Ohio,  2tj50;  Huron  Harbor,  Ohio, 
2653;  Vermilion  Harbor,  Ohio,  2656;  Black  Kiver  (Lorain)  Harbor,  Ohio,  2658; 
Cleveland  Harbor,  Ohio,  2661;  Fairport  Harbor,  Ohio,  2676;  Asbtabula  Harbor, 
Ohio,  2679;  (."onneaut  Harbor,  Ohio,  26S3;  removing  sunken  vessels  or  craft 
obstructing  or  endanger! n;r  navigation,  *J(>87. 

Strvevs. — Monroe  Harbor,  Mich.,  2689;  straight  channel  in  Maumcc  River  and  Bay, 
Ohio,  269.3;  Starve  IsLand  Reef,  near  Soutli  Bass  Iwland,  in  Lake  Erie,  Ohio,  2705; 
bar  at  mouth  of  Sandusky  Harbor,  Ohio,  2708;  Black  River  (Lorain)  Harbor,  Ohio, 
2717;  breakwater  at  Cleveland  Harbor,  Ohio,  2724. 

Harbor  Line.— Sandusky  Harbor,  Ohio,  2733. 

APPENDIX  N  N. 
REPORT  OF  MAJ.  THOMAS  W.  SYMONS,  CORPS  OF  ENGINEERS. 

Improvements.— Erie  Harbor,  Pa.,  2737;  harbor  at  Dunkirk,  N.  Y.,  2748;  Buffalo 
Harbor,  N.  Y.,  2756;  Tonawanda  Harbor  and  Niagara  Rivor,  N.  Y.,  2788;  Niagara 
River  from  Tonawanda  to  Port  Day,  N.  Y.,  2792;  Wilson  Harbor,  N.  Y.,  2795. 

APPENDIX  O  O. 

REPORT  OF  MAJ.  W.  S.  STANTON,  CORPS  OF  ENGINEERS. 

Improve MKNT8.— Harbor  at  Charlotte,  N.  Y.,  2799;  harbor  at  Great  Sodus  Bay,  N.  Y., 
2801 ;  harbor  at  Little  Sodus  Bay,  N.  Y.,  2804 ;  harbor  at  Oswego,  N.  Y.,  2806 ;  harbor 
at  Sackotts  Harbor,  N.  Y.,  harbor  at  Cape  Vincent,  N.  Y.,  2809;  shoals  between 
Sister  Islands  and  Crossover  Light  and  between  Ogdensburg  and  the  foot  of  Lake 
Ontario,  St.  Lawrence  River,  N.  Y.,  2810;  harbor  at  Ogdensburg,  N.  Y.,  2812. 

APPENDIX  P  P. 

REPORT  OF  LIEUT.  COL.   HIRAM   M.   CHITTENDEN,  U.  S.  VOLUNTEERS, 
CAPTAIN,  CORPS  OF  ENGINEERS. 

Preliminary  examination  of  reservoir  sites  in  Wyoming  and  Colorado,  2815. 

APPENDIX  Q  Q. 

REPORT  OF  COL.  CHAS.  R.  SUTER,  CORPS  OF  ENGINEERS. 

SuR^'EY  of  Shag  Rocks,  Arch  Rock,  Blossom  Rock,  Two  Mission  Rocks,  and  Anita 
Rock,  Sau  Francisco  Harbor,  Cal.,  2923. 
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APPENDIX  R  E. 

REPORT  OF  MAJ.  CHAS.  E.  L.  B.  DAVIS,  CORPS  OF  ENGINEERS. 

Improvements.— San  Diego  Harbor,  Cal.,  2927;  deep-water  harbor  at  San  Pedro 
Bay,  Cal.,  2929;  Wilmington  Harbor,  Cal.,  2931;  San  Luia  Obiapu  Harbor,  Cal., 
2932. 

APPENDIX  S  8. 
REPORT  OF  MAJ.  W.  H.  HEUER,  CORPS  OF  ENGINEERS. 

Improvements.— Oakland  Harbor,  Cal.,  2935;  San  Joaqnin  River,  Cal.,  2938;  Moke- 
luiiine  River. '7 al.,  2941;  Sacramento  and  Feather  Rivers,  Cal.,  21>42;  Napa  River, 
Cal.,  2946;  Petaluuia  Creek,  Cal.,  2947;  Humboldt  Harbor  and  Bay,  Cal.,  2948. 

APPENDIX  T  T. 

REPORT  OF  MAJ.  W.  L.  FISK,  CORPS  OF  ENGINEERS. 

Improvements.— Port  Orford  Harbor,  Orog.,  Coquille  River,  Oieg.,  2958;  Coqiiille 
River,  Oreg.,  between  Coiiuille  and  Myrtle  Point,  2961;  entrance  to  Coos  Bay  and 
Harbor,  Oreg.,  2963;  harbor  at  Coos  Bay,  Oreg.  (dredging),  Coos  River,  Oreg., 
2966;  Umpqua  River,  Oreg.,  2967;  mouth  of  Siu.slaw  River,  Oreg.,  2970;  Alsea 
River.  Oreg.,  Vaijaina  Bay,  Oreg.,  2972;  Nestugga  Rivep,  Oreg.,  2975;  Tillamook 
Bay  and  Bar,  Ore<;.,  2976;  IJpper  Columbia  and  Snake  rivers,  Oreg.  and  Wash., 
2977;  Columbia  River  at  Three-mile  Rapids,  and  the  construction  and  equipment 
of  a  boat  railway  from  the  foot  of  The  Dalles  Rapids  to  the  head  of  Celilo  falls, 
2979;  canul  at  the  Cascades,  Columbia  River,  On^g.,  2981;  operating  and  care  of 
canal  and  locks  at  the  Cascades  of  the  Columbia  River,  Oreg.,  2i>H;J;  Columbia 
River  between  Vancouver,  Wash.,  and  mouth  of  Willamette  River,  2987;  Clear- 
water River,  Idaho,  2if89. 

Examinations  and  Surveys.— Umpqua  River,  bar  and  entrance,  Oreg.,  2991;  Alsea 
River,  Oreg.,  from  head  of  tidewater  t4:  Upper  Alsea  Valley,  2995;  Yaquina  River, 
Oreg.,  from  the  town  of  Yaquina  to  head  of  tide,  including  Big  Elk  River  to  Sunset 
Quarry,  2997;  Siletz  River,  bar  and  entrance.  Ore <r.,  i:!»l»8;  harbor  at  Cape  Look- 
out, Oreg.,  3001 ;  Port  Orford  Harbor,  Oreg.,  3003;  Tillamook  Bav,  bar  and  entrance, 
Oreg.,  3007;  Nehalem  River  (Bay),  Oreg.,  3009;  8nake  River,  Wash.,  3013. 

APPENDIX  U  U. 

REPORT  OF  MAJ.  W.  L.  FISK,  CORPS  OF  ENGINEERS 

Improvements.— Willamette    Eiiver,    above    Portland,  and  Yamhill  River,  Oreg., 

302.5;   Columbia  and    Lower   Willamette    rivers,    below   Portland,   Oreg.,  3031; 

Columbia  River,  below  Tongue  Point,  Oreg.,  3039;  mouth  of  Columbia  River,  Oreg. 

and  Wash.,  30^10;  Cowlitz  River,  Wash.,  3041;  gauging  waters  of  Columbia  River, 

Oreg.  and  Wash.,  3042. 
£xAMiNATiONS  AND  SURVEYS.— Scappoose  Bay  and  Creek,  Oreg.,  3043;  Long  Tom 

River,  Oreg.,  3045;  Santiam  River,  Oreg.,  3047;  Clatskanie  River,  Oreg.,  3049; 

Willamette  River,  opposite  Salem,  Oreg.,  3051 ;  Tualitiu  River,  Oreg.,  3053. 

APPENDIX  V  V. 

REPORT  OF  CAPT.  HARRY  TAYLOR,  CORPS  OF  ENGINEERS. 

Improvements.— Willapa  River  and  Harbor,  Wash.,  3058;  Grays  Harbor  and  bar 
entrance.  Wash.,  3059;  Chehalis  River,  Wash.,  30(U;  PuLrct  Sound  aud  its  tribu- 
tary waters,  Wash.,  3066;  harbor  at  Olympia,  Wash.,  .3070;  waterway  connecting 
Paget  Sound  with  lakes  Union  and  Washington,  3072;  Everett  llaVbor,  Wash., 
3075;  Swinomish  Slough,  Wash.,  3076;  Kooteuai  River,  Idaho,  between  Bounors 
Ferry  and  the  international  boundary  line,  3078;  Kootenai  River,  above  Jen- 
nings, Mont.,  3079;  Flathead  River,  Mont.,  3081. 

Examination  and  Surveys.— Neah  Bay,  Wash.,  3082;  mouthofWillapa  River  and 
MaUboat  Slough,  Wash.,  3088;  Quillayute  Harbor  aud  River,  Wash.,  3090; 
Deschutes  River  at  its  entrance  in  Olympia  Harbor,  W^ash.,  3094;  mouth  of  Pu- 
▼allup  River,  Wash.,  3098;  Duwaraish  River  and  its  tributaries.  Wash.,  3103; 
Skagit  River  from  its  mouth  to  the  town  of  Sedro,  Wash.,  3112;  Okanogan  River, 
Wadi.,  3121;  Pend  Oreille  River,  Idaho  and  Wash.,  3124. 
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APPENDIX  W  W. 

REPORT  OF  LIEUT.  COMMANDER  N.  J.  K.  PATCH,  U.  8.  NAVY. 
Supervision  of  the  harbor  of  New  York,  3131. 

PART   V. 

APPENDIX  X  X. 

REPORT  OF  THE  MISSISSIPPI  RIVER  COMMISSION. 

O.  L.  Gillespie,  brigadier-general,  U.  S.  VolnnteerB,  colonel,  Corps  of  Engineers, 
IJ.  S.  A.,  president;  Amos  Stickney,  lieutenant-colonel,  Corps  of  Engineers,  U.  S.  A. ; 
Thomas  H.  Haudbury,  major.  Corps  of  Engineers,  U.  S.  A. ;  Mr.  Henry  L.  Marindin, 
assistant,  United  States  Coast  and  Qeodetio  Surrey;  Mr.  B.  M.  Harrod,  Mr.  Robert 
S.  Taylor,  and  Mr.  Henry  Flad,  Commissioner t. 

Annual  Report  for  Fiscal  Year  ending  June  30,  1898,  3137. 

Appendix  1.— Report  of  Capt.  H.  E.  Waterman.  Corps  of  Eni^iueers,  secretary  Mis- 
sissippi River  Commission,  upon  operations  (luring  the  year  ending  May  31,  1898, 
3158;  (A)  laws  affecting  the  Mississippi  River  Commission,  (B)  specifications  for 
alterations  to  the  hydraulic  dredge  BeUif  and  for  construction  of  other  floating 
plant,  3181;  (C)  report  of  Asst.  Engineer  J.  A.  Ockerson  on  field  and  office  work 
pertaining  to  surveys,  gauges,  discharge  work,  reduction  of  observations,  and 
mapping,  3214;  (D)  report  of  Asst.  Engineer  Thomas  Middleton  on  designing, 
construction,  and  repair  of  plant,  3291;  (E)  report  of  Asst.  Engineer  C.  W.  Sturte- 
vant  on  dredging  operations  between  Cairo,  111.,  and  Head  of  Passes,  3310; 
(F)  report  of  Asst.  Engineer  C.  W.  Sturtevant  on  testa  of  U.  S.  dredge  Alphu,  3341. 

Appendix  2. — Report  of  Capt.  Mason  M.  Patrick,  Corps  of  Engineers,  upon  opera- 
tions in  First  and  Second  distriets,  3343;  report  of  Assistant  Engineer  W.  M.  Rees 
on  levee  construction  and  seepage,  3353;  report  of  Assistant  Engineer  Aug.  J. 
Nolty  on  care  of  and  repairs  to  plant,  and  construction  work  at  Hopefield  Bend, 
Ark.,  and  Memphis  Harbor,  Teun.,  3357. 

Appendix  3. — Report  of  Capt.  H.  C.  Newcomer,  Corps  of  Engineers,  upon  operations 
in  Third  district,  3370;  report  of  Assistant  Engineer  Arthur  Hider  on  construction 
work,  repairs,  care  of  plant,  and  surveys,  1^377;  report  of  Assistant  Engineer  J.  D. 
Van  Meter  on  operations  in  Lower  Yazoo  Levee  district,  north  of  Greenville,  Miss., 
3387;  report  of  Assistant  Engineer  H.  St.  L.  Copp(5e  on  operations  in  Lower  Yazoo 
Levee  district,  below  Greenville,  Miss.,  3391;  report  of  Assistant  Engineer  E.  C. 
Tollinger  on  operations  in  Uppur  Tensas  Levee  district  in  Arkansas,  3394;  report 
of  Assistant  Engineer  W.  S.  Brown  on  operations  in  Upper  Tensas  Levee  distriot 
in  Louisiana,  3397;  tables  relative  to  work  in  Lower  Yazoo  and  Upper  Tensas 
Levee  districts,  3399;  tables  showing  cost  of  levees  built  and  enlarged  by  the 
United  States,  3402. 

Appendix  4.— Report  of  Lieut.  Col.  George  McC.  Derby,  U.  S.  Volunteers,  captain, 
Corps  of  Engineers,  upon  operations  in  Fourth  district,  3414;  (A)  value  of  plant, 
(B)  commercial  statistics.  New  Orleans,  La,,  3437;  (C)  list  of  civilian  engineers. 
(D)  report  of  Assistant  Engineer  H.  S.  Douglas  on  harbors  at  Natchez,  Miss.,  and 
Vidalia,  La.,  3138;  (E)  report  of  Assistant  Engineer  H.  S.  Douglas  upon  operations 
at  the  Government  depot,  New  Orleans,  La.,  3443;  (F)  report  of  Assistant  Engi- 
neer A.  F.  Woolley,  jr.,  on  Atcbafalaya  and  Red  rivers,  La.,  3445;  (G)  report  of 
Assistant  Engineer  W.  J.  Hardee  on  levees  in  Fourth  district,  3449;  (H)  abstracts 
of  proposals,  3453;  (I)  list  of  contracts  in  force,  3458. 
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APPENDIX  Y  Y. 

REPORT  OF  THE  MISSOURI  RIVER  COMMISSION. 
Amos  Stickney,  liontcnant  colonel,  Corps  of  Kiigincers,  U.  S.  A.,  president;  Thos. 

H.  Handbury,  m«aj<)r,  Corps  of  Engineers,  U.  8.  A.;  W.  L.  Marshall,  major,  Corps 

of  Engineers,  U.  S.  A.;  Messrs.  G.  ('.  Broadhead  and  C.L.Chaffee,  Comniissionert. 
Annual  Report  for  Fiscal  Ykar  ending  June  30,  1898,  3459. 
Appendix  A. — Annual  report  on  surveys,  b.v  Assistant  Enpineer  A.  H.  Blaisdell,  3483. 
Appendix  B. — Annual  report  on  gauges  and  physical  data,  by  Assistant  Engineer 

A.  H.  Blaisdell,  3184. 
Appendix  C. — Annual  reports  on  commercial  statistics,  by  Assistant  Engineer  A.  H. 

Blaisdell,  3485. 
Appendix  D. — Annual  report  on  Omaha  Division,  by  Division  Engineer  Sam'l  H. 

Yonge,  3496. 
Appendix  E. — Annual  report  on  local  works  below  Kansas  City,  Mo.,  by  Division 

Engineer  S.  Waters  Fox,  3512. 
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Appendix F. — ^Annual  rex>OTt  on  Gasconade  DiviHion,  by  DiviBion  Engineer  8.  Waten 
Fox,  3527. 

Appendix  O.— Notes  of  Lieut.  Col.  Hiram  M.  Chittenden,  IT.  S.  Volunteers,  captain, 
Corps  of  Engineers,  on  Osage  and  Gasconade  rivers,  3539:  annual  report  of  Assist- 
ant Engineer  F.  B.  Maltby  npon  improvement  of  Osage  River,  3541. 

APPENDIX  Z  Z. 

REPORT  OF  THE  CALIFORNIA  DfiBRIS  COMMISSION. 

i'liAS.  R.  SuTER,  colonel,  Corps  of  Engineers,  U.  S.  A.,  president;  W.  H.  Hener, 
major,  Corps  of  Engineers,  U.  S.  A.,  and  Herbert  Deakyne,  first  lieutenant,  Corps 
of  Engineers,  U.  S.  A.,  Commitnoners, 
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Appendix  A. — Synopsis  of  applications  for  authority  to  mine,  with  action  taken 
thereon^  3552. 

MISCELLANEOLTS. 
APPP:NDIX   AAA. 

BRIDGES  AT  WASHINGTON,  I).  C. 

<1)  Annual  report  of  Lient.  Col.  Chas.  J.  Allen,  Corps  of  Engineers,  npon  repair 
of  Aqnednct  Bridge  across  Potomac  River,  3571 ;  (2)  report  of  Lieat.  Col.  Chas.  J. 
Allen,  Corps  of  Engineers,  npon  survey  for  a  memorial  bridge  across  Potomao 
River  ftom  the  Naval  Observatory  groands  to  the  Arlington  estate,  Va.,  3573; 
(3)  report  of  Lient.  Col.  Chas.  J.  Allen,  Corps  of  Engineers,  npon  survey  for  a 
bridge  across  the  Anacostia  River  on  the  line  with  Massachnsetts  avenue  extended 
eastward,  3598;  (4)  report  of  Col.  D.  D.  Gaillard,  U.  S.  Volunteers,  captain.  Corps  of 
Engineers,  upon  survey  for  a  stone  arch  bridge,  and  also  for  a  steel  bridge  with 
stoue  foundations^  over  Rock  Creek  on  the  line  of  Massachusetts  avenue  extended, 
3606. 

APPENDIX  B  B  B. 

REPORT  OF  COL.  THEO.  A.  PINGHAM,  IT.  S.  ARMY. 

Maintenance  and  repair  of  Washington  Aqueduct,  3625;  inereasing  the  water  sup- 
ply of  Washington,  D.  C,  3658. 

APPENDIX  ceo. 

REPORT  OF  COL.  THEO.  A.  BINGHAM,  U.  S.  ARMY. 

Improvement  and  care  of  public  buildings  and  groundR  in  the  District  of  Columbia, 
3661 ;  Washington  Monument,  3667 ;  Departmental  telegraph  and  telephone  lines, 
3734,  3743;  monument  and  wharf  at  Wakefield,  Va.,  3738. 

APPENDIX  D  D  D. 

SURVEY  OF  NORTHERN  AND  NORTHWESTERN  LAKES. 

(1)  Report  of  Lieut.  Col.  G.  J.  Lydecker,  Corps  of  Engineers,  npon  surveys,  issuing 
of  charts,  etc.,  3745;  (2)  report  of  Maj.  W.  S.  Stanton,  Corps  of  Enjnneers,  on 
preservation  of  bench  marks  along  the  Erie  Canal,  3778;  (3)  water-level  observa- 
tions, 3779. 

APPENDIX  E  E  E. 

EXPLORATIONS  AND  SURVEYS  IN  MILITARY  DEPARTMENTS. 

(1)  Report  of  Maj.  J.  D.  Miley,  U.  S.  Volunteers,  first  lieutenant.  Second  Artillery, 
on  operatious  in  the  Department  of  California,  3783;  (2)  report  of  Lient.  John  B, 
Bonnet,  Seventh  Infantry,  on  operations  in  the  Department  of  the  Columbia,  3784. 
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REPORT 

OP 

THE  CHIEF  OF  ENGINEERS, 

UNITED    STATES   ARMY. 


Ofpiob  op  thb  Chief  op  ENaiNBBRS, 

United  States  Army, 
Washingtony  D.  (7.,  September  29,  1898. 
Sib:  I  have  the  honor  to  present  for  yoar  information  the  following 
report  apon  the  duties  and  operations  of  the  Engineer  Department  for 
the  fiscal  year  ending  June  30, 1898: 

OFFICERS    OP   THE    CORPS   OF    ENGINEERS. 

The  number  of  officers  holding  commissions  in  the  Corps  of  Engi- 
neers, U.  S.  Army,  at  the  end  of  the  fiscal  year  was  123. 

Since  the  last  annnal  report,  the  Corps  of  Engineers  has  lost  two  of 
its  oflBcers  by  death:  Lieut.  Col.  William  R.  King,  who  died  on  May  18, 
1898,  and  Maj.  James  F.  Gregory,  who  died  on  July  31, 1897. 

There  were  added  to  the  Corps  of  Engineers,  by  promotion  of  gradu- 
ates of  the  Military  Academy,  fourteen  additional  second  lieutenants, 
seven  on  July  13, 1897,  to  date  from  June  11, 1897,  and  seven  on  May 
13,  1898,  to  date  from  April  26, 1898. 

On  the  30th  of  June,  1898,  the  officers  were  distributed  as  follows: 

Commandiiig  the  Corps  of  Engineers  and  Engineer  Department 1 

Office  of  the  Chief  of  Engineers  and  Light-Hoase  Board 1 

Office  of  the  Chief  of  Engineers 1 

Board  of  Engineers,  Board  of  Visitors  to  United  States  Engineer  School 1 

Division  Engineer 1 

Fortifications,  Division  Engineer,  and  California  Debris  Commission 1 

River  and  harbor  works  and  light-house  districts 2 

Fortifications  and  river  and  harbor  works 43 

Mississippi  Biver  Commission,  Missouri    River  Commission,  and   light-house 

district 1 

Fortifications,  river  and  harbor  works,  California  D^bris'Commissiun,  and  light- 

house  district 1 

Fortificationfi^  river  and  harbor  works,  and  light-house  districts 1 

Mississippi  River  Commission,  Missouri  River  Commission,  and  river  and  harbor 

works 1 

Board  of  Engineers,  fortifications,  and  river  and  harbor  works 1 

Fortifications,  river  and  harbor  works,  and  light-house  districts 3 

River  and  harbor  works 13 

Poet  of  Willets  Point,  United  States  Engineer  School,  and  Battalion  of  En«^i- 

neers 9 

Missouri  River  Commission  and  river  and  harbor  works 1 

Pablic  Buildings  and  Grounds  and  Washington  Aqueduct 1 

In  arrest 1 

Mississippi  River  Commission 1 
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Fortifications ^:I-.«,i 2 

Fortifications  and  California  D<$|^8  Cpmmission 1 

Detached,  with  the  Army  in;.tbe.Aeld,  with  Light-Hoase  Establishment,  and 

Commissioner  of  the  DiatH&^-pi  Columbia 35 

Total -..v:u.-V..*. 123 

•*  •  •    " 
The  officer^'dd^Ked  were  on  duty  as  follows: 

Col.  Peter  G.  Halds,  Brig.  Gen.,  U.  S.  Vols.,  commanding  Second  Brigade,  First 

Division,  ^irst  Army  Jorpa 1 

CoL  ^e^jTgerli.  Gillespie,  Brig.  Gen.,  U.  S.  Vols.,  commanding  Department  of  the 

Ea«tL-.*. 1 

*Xient.  Col.  Oswald  H.  Ernst,  Brig.  Gen.,  U.  S.  Vols.,  commanding  First  Brigade, 

•^iFirst  Division,  First  Army  Corps 1 

,  -Lieut.  Col.  David  P.  Heap,  engineer  Third  light-house  district 1 

'  Lieut.  Col.  William  Ludlow,  Brig.  Gen.  (now  Maj.  Gen.),  U.  8.  Vols.,  command- 
ing First  Brigade,  Second  Division,  Fifth  Army  Corps 1 

Lieut.  Col.  William  A.  Jones,  engineer  Fourth  and  Fifth  li^ht-house  districts ....      1 
Lieut.  Col.  Andrew  N.  Damrell,  engineer  Seventh  and  Eighth  light-house  dis- 
tricts       1 

Lieut.  Col.  Milton  h.  Adams,  engineer  Ninth  and  Eleventh  light-house  districts. .      1 
Lieut.  Col.  William  R.  Livermore,  Lieut.  Col.,  U.  S.  Vols.,  chief  engineer,  Seventh 

Army  Corps 1 

Maj.  William  M.  Black,  Lieut.  Ool.,  U.  S.  Vols.,  chief  engineer,  on  special  duty 

under  orders  of  the  Major-General  Jommanding  the  Army 1 

Maj.  George  MoC.  Derby,  Lieut.  Ool.,  U.  S.  Vols.,  chief  engineer.  Fifth  Army 

Corps 1 

Maj.  James  L.  Lnsk,  Lieut.  Col.,  U.  S.  Vols.,  chief  engineer,  Second  Army  Corps. .      1 
Capt.  George  W.  Goethals,  Lieut.  Col.,  U.  S.  ^ols.,  chief  engineer.  First  Axmy 

Corps 1 

Capt.  J  ohn  Millis,  engineer  secretary  of  the  Light-House  Board 1 

Capt.  John  Biddle,  Lieut.  Col.,  U.  8.  Vols.,  chief  engineer.  Sixth  Army  Corps 1 

Capt.  Harry  F.  Hodges,  Lieut.  Col.,  U.  S.  Vols.,  recruiting  the  First  Regiment, 

U.  S.  Volunteer  Engineers 1 

Capt.  Edward  Burr,  Lieut.  Col.,  U.  S.  Vols.,  commanding  Engineer  troops  in  the 

field 1 

Capt. Lansing  H. Beach, Engineer  Commissioner  of  the  District  of  Columbia  ...       1 
Capt.  Graham  D.  Fitch,  Maj.,  U.  S.  Vols.,  commanding  Company  C,  Battalion  of 

Engineers,  in  the  field 1 

Capt.  William  C.Langfltt, Maj., U.S.  Vols., commanding  Company  A,  Battalion 

of  Engineers,  in  the  field 1 

Capt.  Hiram  M.  Chittenden,  Lieut.  Col.,  U.  S.  Vols.,  chief  engineer,  Fourth  Army 

Corps 1 

Capt.  David  Du  B.  Gaillard,  Coh,  U.  6.  Vols.,  organizing  the  Third  Regiment, 

U.  S.  Volunteer  Engineers 1 

Capt.  Charles  S.  Rich6,  Col.,  U.  S.  Vols.,  commanding  the  First  Regiment,  U.  S. 

Volunteer  Infantry 1 

Capts.  Thomas  H.  Rees  and  Eben  E.  Winslow,  and  Lieuts.  Charles   P.  Echols, 

George  M.  Hoffman,  William  D.  Connor,  Sherwood  A.  Cheney,  Harley  B.  Fer- 

guson.  Lytic  Brown,  and  Robert  D.  Kerr,  on  duty  with  Engineer  troops  in  the   ' 
eld 9 

Capt.  Charles  L.  Potter,  Lieut.  Col.,  U.  S.  Vols.,  chief  engineer.  Eighth  Army 

Corps 1 

Capt.  Clement  A.  F.  Flagler,  Maj.,  U.  S.  Vols.,  engineer  officer.  First  Division, 

First  Army  Corps , 1 

Lieut.  Edgar  Jadwin,  Maj.,  U.  S.  Vols.,  organizing  and  recruiting  the  Third 
Regiment,  U.  S.  Volunteer  Engineers 1 

Total 35 

For  some  years  past  it  has  become  manifest  that  an  increase  in  the 
number  of  officers  of  the  Corps  of  Engineers  was  urgently  required  for 
the  efficient  discharge  of  the  largely  increased  duties  and  responsibilities 
devolving  upon  its  members.  The  present  organization  of  the  Corps 
had  remained  unchanged  since  its  establishment  by  the  act  of  July  28, 
1866,  notwithstanding  the  fact  that  the  duties,  measured  by  the  average 
annual  expenditures,  have  increased  nearly  fivefold.     The  calls  for 
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en^Tieer  officers  for  duty  with  the  armies  in  the  field  daring  the  \yar 
could  be  met  only  in  part,  owing  to  the  necessity  of  keeping  up  the 
numerous  works  of  fortification  and  of  river  and  harbor  improvements. 
Attention  had  been  invited  to  this  matter  in  several  previous  annual 
reports,  and  during  the  last  session  of  Congress  a  bill  providing  for  a 
gradual  increase  of  18  officers  was  introduced,  but  did  not  become  a  law 
until  after  the  dose  of  the  fiscal  year. 

THE  BOABD  OF  ENQINEEBS. 

The  regulations  for  the  government  of  the  Corps  of  Engineers  provide 
for  a  Board  of  Engineers,  consisting  of  not  less  than  three  officers,  to  be 
designated  by  the  Chief  of  Engineers  with  the  sanction  of  the  Secretary 
of  War.  This  Board  acts  in  an  advisory  capacity  to  the  Chief  of  Engi- 
neers upon  important  questions  of  engineering.  One  of  the  principal 
duties  of  the  Board  is  to  plan  or  revise,  under  direction  of  the  Chief  of 
Engineers,  projects  of  permanent  fortifications  for  the  defense  of  the 
United  States. 

The  composition  of  this  Board  and  its  operations  during  the  past  fiscal 
year  are  given  in  its  report. 

(See  Appendix  No.  1.) 

POST  OP  WILLETS  POINT,  N.  Y. 

The  post  was  under  the  command  of  Maj.  John  G.  D.  Knight,  Corps 
of  Engineers,  and  at  the  blose  of  the  fiscal  year  garrisoned  by  26  com- 
missioned officers  and  970  enlisted  men,  including  officers  and  noncom- 
missioned officers  of  the  general  staff;  enlisted  men  of  the  Ilospital 
Corps;  parts  of  Companies  B  and  D,  Battalion  of  Engineers;  Batteries 
K  and  L,  Seventh  Artillery,  and  Companies  D,  F,  G,  L,  and  M,  Twenty- 
second  New  York  Volunteer  Infantry.  Of  the  infantry,  Company  G 
reported  for  special  post  duty,  the  other  companies  for  duty  as  'infantry 
supports.'^ 

!New  mess  buildings  for  three  companies  were  completed  at  a  cost  of 
$18,724.36;  repairs  to  the  wharf  were  made  at  a  cost  of  $3,010,  and 
other  expenditures  for  labor  and  material  amounted  to  $7,900.10. 

A  tel«»graph  line  was  erected,  connecting  the  post  with  Whitestone, 
]^.  Y.,  at  a  cost  of  $250,  paid  from  the  appropriation  for  contingencies 
of  the  Army. 

May  16, 1898,  by  direction  of  the  President,  the  Secretary  of  War 
ordered  that,  under  paragraph  17  of  the  Eegulations,  the  senior  officer 
of  engineers  or  of  artillery,  who  may  be  present,  shall  command  the 
post  of  WiUets  Point 

X7NITED  STATES  ENGIKEEB  SCHOOL. 

The  engineer  officer  in  command  of  the  post  of  Willets  Point  is  the 
commandant  of  this  school,  and  the  captains  commanding  the  engineer 
companies  on  duty  at  the  post  are  the  instructors. 

The  work  of  this  school  supplements  the  elementary  knowledge  of 
engineering  given  at  West  Point,  and  gives  both  practical  and  theo- 
retical training  during  a  course  of  two  years. 

After  an  existence  of  about  nineteen  years,  it  has  been  r(M)rganized 
for  a  second  time;  and  the  regulations  for  the  government  of  the  school 
have  been  published  to  the  Army  in  General  Orders,  No.  63,  Headquar- 
ters of  the  Army,  November  11, 1897. 
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The  principal  changes  effected  are  two:  But  two  yearns  are  devoted  to 
the  course  of  instruction  instead  of  three,  and  when  a  graduate  of  tlie 
school  ia  examined  for  promotion,  his  diploma  is  accepted  as  evidence 
of  his  proficiency  in  those  subjects  indicated  therein  as  satisfactorily 
completed. 

The  operations  of  the  school  were  suspended  by  the  outbreak  of  war. 
Of  the  academic  staff,  only  the  commandant  and  one  instructor  remained 
at  the  school  at  the  close  of  the  fiscal  year;  of  the  student  officers,  all 
had  been  relieved. 

Four  engineer  officers  and  fifteen  officers  of  cavalry  and  infantry  were 
under  instruction,  the  latter  in  submarine  mining  only.  Of  the  fifteen, 
five  were  relieved  from  duty  August  18,  1897,  after  completing  the 
course  of  instruction. 

The  special  instruction  in  submarine  mining  of  officers  other  than 
engineers  has  been  carried  on  for  eighteen  years,  but  since  the  outbreak 
of  war  but  two  have  given  to  the  Government  the  benefit  of  such 
instruction  by  assisting  in  the  mine  defense  of  harbors. 

BATTALION  OF  ENGINEERS. 

The  maximum  authorized  enlisted  strength  of  the  Battalion  of  Engi- 
neers is  five  companies  of  150  men  each.  In  accordance  with  section  3 
of  the  act  of  Congress  approved  April  26, 1898,  the  organization  of  each 
company  was,  on  April  27, 1898,  raised  to  the  maximum,  and  one  first 
sergeant  authorized  for  each  company. 

During  the  hostilities  with  Spain  Company  A  has  been  serving  with 
troops  at  the  Philippine  Islands;  Companies  C  and  hi  have  been  serving 
with  the  army  operating  in  Cuba;  Company  D,  with  details  from  other 
companies  (in  all  153  men),  has  been  detached  for  submarine-mining 
duty  at  nineteen  harbors  on  the  Atlantic,  Gulf,  and  Pacific  coasts,  and 
Conipafiy  B  has  been  busily  engaged  at  the  Engineer  Depot  at  Willots 
Point,  receiving,  storing,  and  distributing  the  vast  amount  of  torpedo 
matiTJal,  ponton  equipage,  siege  materials,  and  instruments  purchased 
and  distributed  from  the  depot,  uuder  the  immediate  direction  of  tlie 
commanding  officer  of  the  post,  Maj.  John  G.  D.  Knight,  Corps  of 
Engineers,  and  in  preparing  and  maintaining  the  submarine-mine 
defenses  at  the  eastern  entrance  to  New  York  Harbor. 

ENGINEER  DEPOT. 

The  engineer  depot  is  the  repository  of  tools  and  materials  for  pon- 
ton bridges,  torpedo  service,  and  instruments  for  surveys  and  astro- 
nomical work  upon  which  the  Corps  of  Engineers  may  be  engaged. 

The  charge  of  the  depot  is  distinct  from  the  command  of  the  post  of 
Willets  Point,  at  which  it  is  situated,  and  of  the  Battalion  of  En  gineers ; 
but  March  16,  1898,  the  Secretary  of  War  directed  the  commanding 
officer  of  the  i)ost  to  aid  the  officer  in  charge  of  the  depot,  as  far  as 
possible,  with  the  services  of  officers  and  enlisted  men  of  his  command, 
when  so  requested  by  the  officer  in  charge  of  the  depot. 

Including  225  feet  from  West  Point,  985  feet  in  all  of  bridge  trains, 
exclusive  of  wagons  except  tool  wagons  and  forges,  were  sent  out  for 
the  use  of  the  troops  operating  in  Cuba  and  Porto  Rico;  in  addition  to 
these  trains,  about  1 ,000  additional  feet  was  prepared  ready  for  service^ 
with  wagons  complete. 
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Tools  aiHl  siege  materials  have  been  purchased  sufficient  for  an  actual 
working  party  of  30,(»00  men,  not  including  reliefs. 

Modern  outfits  for  44  mining  casemates,  500  ground  mine  cases,  120 
buoyant  mine  cases,  nearly  500  miles  of  insulat^  submarine  cable,  A2 
search  light  outfits,  and  miscellaneous  submarine-mining  materials  have 
been  distributed.  Orders  have  been  placed  for  1,038  additional  buoyant 
mine  cases  and  for  8  more  search  lights.  It  is  impracticable  and 
unnecessary  to  specify  in  detail  the  tons  of  smaller  articles  of  the  tor- 
pedo service  which  have  been  specially  made  and  distributed,  in  addi- 
tion to  the  stores  on  hand  at  the  outbreak  of  the  war. 

STATEMENT  OF  FUNDS. 

Congress  has  appropriated  as  follows: 

I.  For  engineer  depot  at  Willete  Point,  N.  Y.,  for  fiscal  year  ending 

June  30, 1898 $10,000.00 

JaneSO,  1898,  expended  and  pledged 8,857.97 

n.  Torpedoes  for  harbor  defense : 

1.  Act.  Angnst  18,  1890,  for  "Torpedo  experiments,''  etc. — 

Jnly  1,  1897,  balance  unexpended 3,052.24 

July  1,  1898,  balance  available 1,064.86 

2.  Act,  June  6, 1896,  for  ''Purchase  of  submarine  mining  materials 

and  necessary  appliances" — 

July  1,  1897,  balauce  unexpended 6,749.23 

July  1,  1898,  balance  available 12-74 

3.  Act,  March  3, 1897,  for  << Purchase  of  submarine  mining  mate- 

rials," etc.— 

July  1, 1897,  balance  unexpended 75,000.00 

July  1, 1898,  balance  available 2,524.47 

III.  National  Defense,  act  March  9,  1898: 

A.  For  Torpedo  defense — 

Total  of  allotments 1,173,426.80 

July  1, 18J»8,  balance  available 126,561.11 

B.  For  "Equipment  of  engineer  troops" — 

Total  of  allotments 14,000.00 

July  1,  1898,  balance  available 162.98 

IV.  Torjiedoes  for  harbor  defense,  Jauuarv  1,  1809: 

Mavl4,  1898,  amount  allotted I 25,000.00 

July  1,1898,  balance  available 1,233.71 

V.  Equipment  of  engineer  troops,  January  1,  18D9: 

May  18, 1898,  amount  allotted 45,000.00 

July  1,  1898,  balance  available None. 

NEW  APPROPRIATIONS. 

For  En^dneer  Depot  at  Willets  Point,  N.  Y.,  for  fiscal  year  ending 

June  30, 1899 36,000.00 

ESTIMATES. 

There  will  be  required  for  the  fiscal  year  ending:  Jnne  30, 1900,  for 
the  Engineer  Depot  at  Willets  Point,  N.  Y.,  the  following: 

For  incidental  expenses  of  depot $5,000.00 

For  purchase  of  materials  for  use  of  United  States  Engineer  School  and 

for  instruction  of  engineer  troops 1,500.00 

For  purchase  and  repair  of  instruments  . . . : 3, 000. 00 

For  library  of  United  States  Engiueer  School :  For  purchase  and  binding 

of  professional  works 500. 00 

Total 10,000.00 

(See  Appendix  No.  2.) 
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FORTIFICATIONS. 

During  the  fiscal  year  projects  for  permanent  seacoast  defenses  were 
prepared,  and  approved  by  the  Secretary  of  War,  for  Port  Royal,  S.  C, 
St.  Johns  River,  Florida,  Tampa,  Fla,,  and  Sabine  Pass,  Tex.,  making 
30  localities  in  the  United  States  for  which  projects  of  permanent 
defenses  have  thus  far  been  approved  under  the  general  scheme  recom- 
mended in  1886  by  the  Board  on  Fortifications  and  other  Defenses, 
generally  known  as  the  Endicott  Board.  At  the  close  of  the  fiscal  year 
the  construction  of  permanent  modern  defensive  works  was  in  progress 
at  25  localities. 

In  consequence  of  the  war  with  Spain  and  the  possibilities  of  hostile 
attacks  upon  our  coasts,  urgent  and  pressing  demands  were  made  by 
Senators,  Representatives,  and  local  business  interests  for  the  imme- 
diate erection  of  seacoast  batteries  at  numerous  points  not  contem- 
plated in  the  general  scheme  of  national  defense.  When  it  is  considered 
that  the  aggregate  length  of  the  coast  of  the  United  States,  exclusive 
of  Alaska,  is  5,715  miles,  and  that  more  than  700  towns  and  villages  on 
this  extensive  line  can  be  attacked  by  ships  drawing  10  feet  or  more  of 
water,  the  practical  impossibility  of  immediately  and  adequately  defend- 
ing every  vulnerable  point  becomes  readily  apparent.  Such  an  exten- 
sive development  of  works  is  not  contemplated  or  necessary  in  a 
national  system  of  defense  which  takes  cognizance  only  of  points 
important  by  reason  of  their  wealth  and  population  or  of  their  strate- 
gical situation.  In  the  absence  of  any  available  modern  armament,  the 
Secretary  of  War  directed  the  immediate  construction  of  temporary 
batteries,  mounting  old-style  armament  and  siege  guns,  for  the  defense 
of  a  number  of  exposed  localities,  including  some  which  are  embraced 
in  the  scheme  of  national  defense.  The  localities  at  which  temporary 
batteries  were  ordered  are  Bar  Harbor,  Me.;  Stonington,  Bridgeport, 
and  Kew  Haven,  Conn. ;  Port  Royal  and  Georgetown,  S.  0.;  Brunswick 
and  Darien,  Ga.;  mouth  of  St.  Johns  River,  St.  Augustine,  Miami,  and 
Tampa,  Fla.,  and  Sabine  Pass,  Tex.  In  addition  to  the  foregoing  tempo- 
rary batteries,  preparations  were  made  against  possible  hostile  attacks, 
by  overhauling,  cleaning,  and  putting  in  serviceable  condition  the  exist- 
ing armament,  and  by  temporarily  mounting  within  them  additional 
guns,  at  the  following  old-type  w^orks:  Fort  Knox,  Fort  Popham,  Fort 
Trumbull,  Fort  Monroe,  Fort  Macon,  Fort  Pulaski,  Fort  Clinch,  Fort 
Morgan,  Fort  Jackson,  and  forts  in  San  Francisco  Bay. 

While  no  hostile  attacks  were  made  upon  our  coasts  during  the  war 
with  Spain,  the  operations  of  the  American  fleet  on  the  coasts  of  Cuba 
and  Porto  Rico  have  amply  demonstrated  the  value  of  coast  defenses, 
including  shore  batteries  and  submarine  mines,  in  resisting  naval 
attacks.  It  may  be  confidently  asserted  that  the  completion  of  the 
projects  upon  which  operations  are  now  in  progress  will  practically 
insure  the  safety  of  our  principal  harbors  and  seacoast  cities  against 
any  attacks  from  the  sea.  One  other  important  deduction  may  also  be 
drawn  from  the  results  of  the  war,  viz,  the  great  value  and  efficiency 
of  the  rapid-fire  gun.  It  is  gratifying  to  report  that  not  only  has  a 
considerable  number  of  these  rapid  fire  guns  been  mounted  during  the 
year,  but  that  provision  has  been  made  for  the  manufacture  and 
emplacing  of  a  large  additional  number. 

Oun  and  mortar  batteries. — Existing  projects  for  seacoast  defenses 
contemplate  the  emplacement  of  about  500  heavy  guns  of  8, 10, 12,  and 
16  inches  caliber,  of  about  700  rapid-fire  guns  of  various  calibers,  and 
of  about  1,000  mortars.    These  figures  are  subject  to  slight  changes  as 


FOBTIFICATIONS. 


minor  revisions  are  made  and  additional  localities  included.  The  esti- 
mated approximate  cost  of  the  engineering  work  connected  with  the 
installation  of  this  armament  is  $55,000,000. 

Since  the  inaugaration  of  the  modern  system  of  coast  defense  Con- 
gress has  made  appropriations  for  the  construction  of  permanent  gun 
and  mortar  batteries  as  follows: 


Act  of— 

March3,1897 $3,841,333 

Allotted  by  the  President 
fromactofMarch9,1898.  *3, 786, 000 

May  7, 1898 3,000,000 

July  7, 1898 2,562,000 

Total 19,110,333 


Act  of— 

August  18, 1890 $1,221,000 

February  24, 1891 750, 000 

July  23, 1892 600,000 

February  18, 1893 50, 000 

August  1,1894 500,000 

March  2, 1895 500,000 

June  6, 1896 2, 400,000 

The  appropriation  contained  in  the  deficiency  act  of  July  7,  1898, 
while  subsequent  to  the  fiscal  year,  is  included  in  the  above  table  for 
purposes  of  exhibition. 

The  total  number  of  seacoast  guns  and  carriages  of  every  kind 
reported  by  the  Chief  of  Ordnance  as  having  been  provided  for  to  date 
by  his  Department,  and  the  corresponding  emplacements  provided  for 
by  the  Engineer  Department  with  the  funds  enumerated  in  the  forego- 
ing table,  are  shown  in  the  following  table: 


Type  of  gun  or  carriage. 


Total 

Total 

gnnsaod 

emplace- 

PtShJ^. 

ments 

provided. 

227 

228 

85 

84 

22 

22 

27 

27 

8 

3 

70 

70 

35 

85 

85 

35 

20 

26 

3 

8 

2 

2 

26 

26 

10 

10 

21 

21 

8 

0 

15 

15 

80 

80 

30 

30 

25 

25 

8 

8 

32 

32 

25 

25 

85 

85 

4 

4 

12-inch  mortar  carriages,  inodell896 ? 

12-inch  mortar  carriages,  model  1801 

12-inch  disappearing  carriages,  L.F.,  model  1897 

12-inoh  disappearing  carriages,  L.  F.,  model  18U0 

10-inoh  disappearing  carriages,  A.  B.  F.,  niudel  1806 

10-inoh  disappearing  carriages,  L.  F.,  model  1896 

10-inch  disappeMing  carriages,  L.  F.,  model  1894 

B-inch  disappearing  carriages,  L.F.,  model  1806 

8-inch  disappearing  carriages,  L.  F.,  model  1894 

12-inoh  gnn-lift  carriages,  altered  to  barbettes 

12-inch  gun-lift  carriages,  model  1891 

12-inoh  barbette  carriages,  model  1892 

10-inch  barbette  carriages,  model  1893 

15-inch  smooth-bore  carriages  altered  for  8-incli  ritle 

8-inch  barbette  carriages,  model  1892 

6-lnch  disappearing  carriages,  model  1897 

Pifteen-ponnder  rapid-fire  carriages 

Six-ponnder  rapid-fire  field  carriages  and  rampart  mount 

6-inch  rapid-fire  carriages  (navv pattern,  for  Brown  win;  gun). 

6-inch  rapid-fire  (Vickers  Son  ic  Maxim),  pedestal  mount 

5-inch  barbette  carriages,  on  pillar  mount,  model  1896 

5-inch  rapid-fire  (navy  pattern,  Brown  wire  gun) 

4.7-inch  rapid-fire  (Arrastrone  pattern),  pedestal  mount 

4-inch  Driggs-Schroeder  rapid  nre 


The  foregoing  table  shows  that  provision  has  been  made,  inclading 
the  deficiency  act  of  July  7,  1898,  for  mounting  288  heavy  seacoast 
guns,  2^  rapid-fire  guns,  and  312  mortars,  or  about  57  per  cent  of  the 
total  projected  armament  of  heavy  guns,  36  per  cent  of  the  rapid-fire 
guns,  and  31  per  cent  of  the  mortars.  This  armament  is  disposed  at 
71  localities  in  29  harbors  of  the  United  States.  Operations  during  the 
fiscal  year  were  carried  on  under  the  acts  of  March  3, 1897,  and  May  7 
1898,  and  the  various  allotments  made  by  the  President  from  the  appro- 
priation for  national  defense,  act  of  March  9, 1898. 

The  total  number  of  emplacements  provided  for,  and  either  com 
pleted  or  under  construction,  at  the  beginning  of  the  fiscal  year, 


*  Inclades  21  8-inoh  B.  L.  rifles  temporarily  mounted  on  modified  15-inch  smooth 
bore  carriages. 
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including  the  act  of  Jilarch  3, 1897,  was  given  in  the  previous  Annual 
Beport,  and  is  here  repeated  for  purposes  of  comparison: 


12-incb. 

lO-lnoh. 

8-iiiob. 

Rapid-fire. 

12-inch 
mortara. 

24 

82 

83 

16 

232 

Under  the  act  of  May  7, 1898,  construction  was  commenced  upon  the 
following  emplacements  1 


12-inoh. 

lO-inch. 

8.inch. 

121iioh 
mortars. 

IB 

i 

6 

80 

Under  allotments  made  by  the  President  from  the  appropriation  for 
"National  Defense,"  actof  March  9, 1898,  construction  was  commenced 
upon  the  following  emplacements: 


12-incli. 

lO-lnch. 

8-inoh. 

Rapid-fire. 

81 

18 

a  41 

46 

a  Inolndes  twenty-one  8-incli  B.  L.  rifles  temporarily  mounted  on  15-inch  smootb'bore  carriages. 

A  summation  of  the  last  thyee  tables  gives  the  following  total  num- 
ber of  emplacements  completed  or  under  construction  at  the  close  of 
the  fiscal  year: 


12-incb. 

lO-inch. 

8-inch. 

Bapid-fire. 

12inoh 
mortars. 

74 

102 

80 

82 

812 

When  the  diplomatic  relations  with  Spain  began  to  assume  a  threat- 
ening character,  orders  were  given  to  push  work  with  all  possible 
energy,  and  to  mount  every  available  gun  as  fast  as  delivered.  Oper- 
ations were  carried  on  with  double,  and  in  some  cases  three,  shifts  of 
workmen,  and  were  pushed,  regardless  of  weather  and  climate.  The 
extraordinary  efforts  made  have  resulted  in  a  most  gratifying  progress, 
especially  in  the  number  of  guns  mounted  and  available  for  service  as 
compared  with  the  previous  fiscal  year.  The  number  of  guns  mounted 
at  the  beginning  of  the  fiscal  year,  as  shown  by  the  last  Annual  Report^ 
was  as  follows: 


12-lnoh. 

10-inch. 

8-inch. 

Rapid-fire. 

12inch 
mortars. 

10 

18 

5 

0 

73 

The  status  of  works  at  the  close  of  the  year  was  as  follows: 


12-inch. 

10  inch. 

8inch. 

Rapid 
fire. 

12.inoh 
mortars. 

Gans  moun t wl 

16 
27 
31 

70 

2S 

4 

35 

7 
38 

20 
IG 
20 

144 

Ready  for  armament 

M 

Under  conHtriictioii , 

104 

Total 

74 

102 

80 

62 

812 
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A  comparison  of  tbe  last  two  tables  shows  that  there  were  moanted 
daring  the  year  six  additional  12-inch  guns,  fifty- two  additional  10-inch 
gnns^  thirty  additional  8  inch  guns,  twenty-six  rapid-fire  guns,  and  sev- 
enty-one additional  12-uich  mortars. 

Nearly  all  of  the  gans  and  mortars  moanted  at  the  close  of  the  fiscal 
year  had  been  transferred  to  the  artillery  for  nse  and  care  under  the 
provisions  of  Army  Begulations,  1486.  The  care  and  service  of  this 
modem  armament  has  largely  increased  the  responsibilities  devolving 
npon  the  artillery  arm  of  the  service,  and  has  developed  a  defect  in  its 
organization  which  calls  for  prompt  remedy  through  legislation  by  Con- 
gress. The  new  batteries  either  have  been  or  will  shortly  be  equipped 
with  electric-light  and  power  plants  for  lighting  the  magazines  and 
passageways,  and  for  operating  the  ammunition  lifts.  A  still  further 
extension  of  the  application  of  electrical  power  is  sought  by  the  artil- 
lery arm  and  may  be  realized  in  the  near  future.  The  plants  installed 
for  this  purpose  by  the  Engineer  Department,  while  as  simple  as  cir- 
cumstances wUl  permit,  demand  for  their  proper  care,  preservation, 
and  operation  a  greater  degree  of  mechanical  and  electrical  intelli- 
gence than  can  ordinarily  be  supplied  by  the  enlisted  men  of  the  artil- 
lery. Instances  of  damage  have  already  occurred  where  the  care  and 
operation  of  these  plants  have  been  intrusted  to  the  enlisted  men,  and 
it  has  become  necessary  to  provide  temporarily  for  the  employment  of 
a  number  of  civilian  electrical  and  mechanical  experts  from  the  limited 
funds  at  the  disposal  of  the  Chief  of  Engineers.  It  is  exceedingly 
desirable  that  all  operations  connected  with  the  service  of  the  modern 
batteries  be  conducted  by  men  regularly  enlisted  and  amenable  to  mili- 
tary discipline,  and  it  is  earnestly  recommended  that  legislation  be 
obtained  providing  for  the  enlistment  in  each  battery  of  artillery  of 
two  or  more  machinist  electricians  at  a  rate  of  pay  which  will  secure  a 
class  of  men  capable  of  properly  caring  for  and  operating  the  electric- 
light  and  power  plants  of  modern  batteries. 

As  new  batteries  are  being  completed  and  transferred  to  the  artil- 
lery, questions  of  tactics  and  organization  are  arising  which  require 
careful  consideration,  in  order  that  the  highest  efficiency  may  be  real- 
ized from  the  new  system  of  defenses.  These  defenses  for  any  locality 
comprise  not  only  gun  and  mortar  batteries,  usually  separated  from 
each  other  by  intervening  water  areas,  but  submarine  mines,  search 
lights,  and  position-finding  instruments,  each  separate  element  demand- 
ing a  high  degree  of  technical  skill  and  involving  the  functions  of  the 
artillery  arm  and  of  the  Engineers,  Ordnance,  and  Signal  departments. 
The  complexity  and  variety  of  the  elements  of  a  perfected  modern 
scheme  of  seacoast  defense  strongly  suggest  the  necessity  for  a  single 
head  at  each  locality,  who  shall  be  responsible  for  the  conduct  of  the 
defense  and  to  whom  all  others  shall  be  subordinate.  In  this  connec- 
tion attention  is  invited  to  the  views  of  Brig.  Gen.  G.  L.  Gillespie, 
Uniteil  States  Volunteers,  Colonel,  Corps  of  Engineers,  commanding 
Department  of  the  East,  upon  the  duties  of  a  fortress  commander  as 
a])plied  to  the  defenses  of  Kew  York  Harbor,  printed  as  Appendix 
No.  3. 

In  order  to  continue  the  work  of  constructing  seacoast  defenses  in 
accordance  with  approved  projects,  and  to  provide  emplacements  for 
the  guns  and  carriages  for  which  the  Chief  of  Ordnance  will  submit 
estimates,  an  appropriation  of  $4,300,000  will  be  required,  and  this 
amount  is  requested. 

Dynamite  batteries. — Under  the  terms  of  the  acts  of  September  22, 
1888,  and  March  2, 1889,  dynamite  batteries  were  constructed,  under 
the  Ordnance  Department,  in  past  years  at  San  Francisco  Harbor, 
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California,  and  at  Sandy  Hook,  New  Jersey.  By  the  act  of  July  7, 1898, 
an  appropriation  of  $150,000  was  made  for  the  necessary  parapets, 
magazines,  etc.,  for  the  battery  at  San  Francisco  Harbor,  and  the  work 
is  now  in  progress.  A  temporary  sand  parapet  with  sandbag  revet- 
ment was  erected  for  the  protection  of  the  battery  at  Sandy  Hook,  with 
fands  from  the  appropriation  for  '^  National  Defense,"  act  of  March  9, 
1898.  The  sandbags  will  of  coarse  rapidly  decay,  and  for  a  permanent 
revetment  and  the  proper  completion  of  the  battery  the  sum  of  S30,000 
is  necessary,  and  is  requested. 

Under  the  authority  of  the  act  of  September  22, 1888,  mentioned  above, 
dynamite  batteries  have  been  ordered  and  will  be  erected  by  the  Ord- 
nance Department  at  Port  Eoyal  Harbor,  South  Carolina,  and  Fishers 
Island,  eastern  entrance  to  iKong  Island  Sound.  For  the  erection  of 
the  parapets  for  their  protection,  the  construction  of  magazines,  and 
completing  the  accessories  of  these  batteries,  the  sum  of  $80,000  is  nec- 
essary, and  is  requested. 

Submarine  mines. — During  the  past  two  years  the  questionof  a  revision 
of  the  torpedo  system  has  been  under  consideration  by  a  special  board 
of  engineer  officers.  A  number  of  improvements  in  the  details  of  the 
materials  and  in  the  operation  of  the  system  were  recommended  after 
their  superiority  had  been  demonstrated  by  practical  trials  at  the  United 
StatiCs  Engineer  School  at  Willets  Point.  The  labors  of  this  board  had 
been  practically  completed  at  the  outbreak  of  the  war,  but  unfortu- 
nately neither  time  nor  funds  were  available  for  immediately  replacing 
the  old-style  apparatus  with  the  new  and  improved,  and  it  became 
necessary  to  use  the  former  to  a  large  extent  in  mining  the  various 
harbors  of  the  country  for  defense  against  attack  during  the  war.  At 
the  outbreak  of  hostilities  there  were  on  hand  a  considerable  number 
of  mine  cases  and  a  limited  quantity  of  operating  apparatus,  but  no 
cable,  explosives,  search  lights,  or  any  of  the  multitude  of  miscellaneous 
minor  articles  needed  to  plant  and  operate  the  mines.  Steps  were 
immediately  taken  to  procure  as  rapidly  as  possible  all  needed  material, 
and  for  placing  in  position  at  every  important  harbor  a  preliminary 
line  of  mines.  The  total  allotments  from  the  appropriation  for  ^^National 
Defense^  made  by  the  President  for  the  torpedo  defenses  of  the  country 
Ag^gregated  91,540,000.  In  addition,  the  deficiency  act  of  May  4, 1898, 
appropriated  $50,000  for  the  purchase  of  material  and  $300,000  for 
planting  and  maintaining  the  mine  fields.  Only  the  more  important 
items  of  torpedo  material  purchased  with  the  foregoing  funds  can  be  here 
given.  They  comprise  about  400  miles  of  single  and  multiple  cable,  150 
tons  of  explosives,  1,650  new  torpedo  cases,  44  electric  search  lights,  1,500 
compound  plugs  for  mines,  4,500  circuit  closers  and  regulators,  and 
17  sets  of  casemate-operating  apparatus.  All  of  the  above  material, 
excepting  the  explosives,  with  a  vast  amount  of  minor  articles,  was 
purchased  and  distributed  through  the  Engineer  Depot  at  Willets  Point, 
N.  Y.  At  the  close  of  the  fiscal  year  submarine  mines  to  the  number  of 
over  1,600  had  been  planted  in  twenty-eight  different  harbors,  with  all 
their  cables,  anchors,  junction  boxes,  and  the  necessary  operating  appa- 
ratus installed.  For  the  preservation  and  maintenance  of  the  mine 
fields  it  was  necessary  to  enforce  special  rules  approved  by  the  Secre- 
tary of  War  for  the  navigation  of  friendly  vessels,  involving  the  employ- 
ment of  a  large  number  of  tugs  and  boats  with  a  numerous  personnel, 
at  an  approximate  average  daily  cost  of  nearly  $3,000.  In  this  connec- 
tion some  assistance  was  kindly  furnished  by  boats  belonging  to  the 
Light- House  Establishment  and  to  the  Ke venue-Marine  Service,  whose 
cooperation  proved  of  material  value. 
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The  appropriation  of  $150,000  contained  in  tbe  regular  Fortification 
act  of  May  7, 1898,  is  being  applied  mainly  to  tfae  constmction  of  cable 
tanks  and  torpedo  storehouses,  which  will  be  required  after  the  war 
for  the  proper  storage  and  preservation  of  the  torpedo  material  pur- 
chased during  hostilities.  A  number  of  the  old  casemates  will  require 
alterations  and  improvements  to  adapt  them  to  the  new-style  appara- 
tus, and  it  is  proposed  to  apply  a  portion  of  the  appropriation  of  the 
act  of  May  7, 1898,  to  this  purpose. 

To  enable  further  alterations  and  improvements  to  be  made  in  exist- 
ing casemates,  and  for  the  construction  of  additional  new  casemates, 
cable  tanks,  and  storehouses  at  a  number  of  localities,  an  appropriation 
of  $100,000  is  requested. 

Preservation  and  repair  of  fortifications. — ^During  the  year  such  minor 
repairs  as  were  absolutely  needed  were  made  to  existing  works  of  old 
type,  and  a  considerable  number  of  old-type  guns  mounted  on  existing 
platforms  in  anticipation  of  attacks  on  our  coasts.  The  increasing 
number  of  new  works  and  the  necessity  of  caring  for  and  preserving 
their  electric  light  and  power  plants  and  their  ammunition  lifts,  trol- 
leys, and  other  iron  work,  make  frequent  demands  upon  the  appropria- 
tion for  "  Preservation  and  Repair  of  Fortifications." 

For  xhQ  proper  care  of,  and  for  such  repairs  as  may  become  necessary 
to,  bot :.  the  new  and  the  old  works  an  appropriation  of  $100,000  will  be 
ne«'«  :!  t'i».'  the  next  fiscal  year. 

i^ea  trails  and  embankments. — ^The  appropriation  of  $55,000  under  this 
Leading  in  the  act  of  May  7, 1898,  has  been  applied  to  completing  the 
works  of  shore  protection  at  Fort  Morgan,  Ala.,  and  to  protecting  the 
newly  acquired  reservations  at  Hawkins  Point  and  Korth  Point,  Mary- 
land, both  of  which  contain  modern  batteries.  Tbe  only  locality  at 
present  requiring  action  for  the  protection  of  the  shore  line  against  the 
erosion  of  the  sea  is  at  Fort  Schuyler,  for  which  an  appropriation  of 
$2,500  is  requested. 

Sites. — During  the  past  fiscal  year  title  has  been  obtained  to  sites 
required  for  seacoast  defenses,  in  accordance  with  approved  plans,  at 
Boston,  Mass.;  eastern  entrance  to  Long  Island  Sound;  southern 
entrance  to  New  York  Harbor;  Port  Royal,  8.  0.;  Key  West,  Fla.; 
Galveston,  Tex.,  and  Puget  Sound,  Washington.  Negotiations  are  still 
in  progress  for  the  acquisition  of  sites  at  Boston,  Mass.;  Narragansett 
Bay,  Khode  Island;  eastern  entrance  to  Long  Island  Sonnd,  and  Puget 
Sound,  Washington.  The  acquisition  of  laud  for  purposes  of  construct- 
ing seacoast  defenses  is  in  nearly  every  case  attended  by  annoying 
delays,  particularly  where  the  aid  of  the  courts  must  be  invoked  through 
the  medium  of  condemnation  proceedings.  Whenever  possible,  title  is 
obtained  by  direct  purchase,  but  often  the  owners  of  laud  do  not  seem 
to  be  disposed  to  deal  fairly  with  the  Government,  or  else  the  titles  to 
the  land  are  involved,  and  in  these  cases  resort  to  the  courts  with  con- 
sequent delays  is  unavoidable.  A  number  of  important  sites  must  still 
be  acquired,  and  as  all  funds  hitherto  appropriated  have  been  expended 
or  pledged,  an  appropriation  of  $300,000  is  requested  to  continue  tbe 
acquisition  of  sites. 

Section  355,  Bevised  Statutes,  provides  that  no  public  money  shall 
be  expended  upon  any  site  or  land  purchased  by  the  United  States  for 
the  purposes  of  erecting  thereon  any  armory,  arsenal,  fort,  fortification, 
navy-yard,  custom-house,  light-house,  or  other  public  building  of  any 
kind  whatever  until  tbe  written  opinion  of  the  Attorney-General  shall 
be  had  in  favor  of  the  validity  of  the  title,  nor  until  the  consent  of  the 
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legislature  of  the  State  in  which  the  laud  or  site  may  be,  to  such  pur- 
chase, has  been  given. 

To  provide  for  the  erection  of  temporary  batteries  during  the  war 
with  Spain,  for  the  defense  of  localities  where  no  sites  were  owned  by 
the  United  States,  a  joint  resolution  was  passed  by  Congress,  and 
approved  by  the  President  April  11,  1898,  permitting  the  construction 
of  temporary  forts  and  fortifications  upon  land  not  owned  by  the  United 
States,  upon  the  written  consent  of  the  owners  of  the  land,  when,  in 
cases  of  emergency,  in  the  opinion  of  the  President  the  immediate 
erection  of  such  temporary  fortifications  is  deemed  important  and 
urgent. 

National  defense. — The  various  allotments,  and  their  objects,  made  by 
the  Presideiit  from  the  act  of  March  9, 1898,  for  purposes  of  "National 
Defense,"  were  as  follows: 

March  17.  Gun  and  mortar  batteries $2,725,000 

March  17.  Torpedo  defenses 250,000 

March  31.  Emplacements  for  rapid-  fire  guns 90, 000 

March  31.  Emergency  purposes 60, 000 

April  2.  Temporary  emplacements  for  old  and  new  guns  at  specified  local- 
ities   150,000 

April2.  Torpedo  defenses 1,150,000 

April  16.  Temporary  batteries  at  specified  localities 65, 000 

April  21.  Planting  torpedoes 150,000 

April  21.  EmpL'icements  for  rapid-fire  guns 50. 000 

April  23.  Emplacements  for  12-inch  and  8-inch  guns  on  barbette  mounts.  932, 000 

April  23.  Cleaning  ditches  at  Fort  Delaware 6, 000 

May  28.  Supplies  for  Engineer  Depot,  Manila 35,000 

5, 6ii3,  (XX) 
May4.  Withdrawn 10,000 

Net  allotments 5,653,000 

The  following  brief  summaries  of  the  detailed  reports  of  district 
officers  give  a  concise  statement  of  the  work  at  each  locality  during 
the  fiscal  year : 

Defenses  of  coasts  of  Maine  and  New  Hampshire. — Officer  in  charge, 
Maj.  Kichard  L.  Hoxie,  Corps  of  Engineers;  assistant,  Lieut.  George 
P.  Howell,  Corps  of  Engineers;  Division  Engineer,  Brig.  Gen.  George 
L.  Gillespie,  U.  S.  Volunteers,  Colonel,  Corps  of  Engineers. 

The  older  type  fortifications  in  the  district  have  been  kept  in  repair 
as  far  as  the  limited  funds  would  permit.  Fort  Preble,  in  Portland 
Harbor,  contains  a  permanent  artillery  garrison.  The  remainder  have 
been  cared  for  by  ordnance  sergeants,  excepting  that  Forts  Knox, 
Popham,  Scammel,  Constitution,  and  battery  at  Portland  Head  have 
been  occupied  by  troops  during  the  latter  part  of  the  fiscal  year  1898. 

Work  was  continued  on  emplacements  for  five  lOinch  guns  for  the 
defense  of  Portland  Harbor,  Maine.  At  the  close  of  the  year  all  of 
these  w^ere  completed  excepting  a  portion  of  the  iron  work,  and  all  the 
guns  were  mounted. 

Work  was  in  progress  on  emplacements  for  two  12inch  B.  L.  E.  on 
disappearing  carriages  under  the  contract  provisions  of  the  act  of  June 
6,  189G.  The  progress  made  has  not  been  satisfactory,  and  about  the 
close  of  the  year,  after  a  portion  of  the  concrete  and  one  set  of  anchor 
bolts  were  in  place,  the  contract  was  annulled,  and  the  work  will  be 
completed  by  the  United  States.  A  substantial  stone  wharf  with  road- 
way leading  thereto  has  been  constructed  at  this  locality. 

Work  has  been  in  progress  upon  a  battery  for  sixteen  12-inch  mor- 
tars.   All  the  platforms  are  completed,  all  the  base  rings  set,  and  the 
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work  of  monntin^  tbe  carriages  commenced.  The  concrete  work  of  one 
magazine  is  nearly  completed.  A  cable  tank  for  storage  of  submarine 
cable  has  been  constructed,  and  a  torpedo  storehonse  completed  except 
the  concrete  floor.  The  construction  of  emplacements  for  two  12-inch 
guns,  two  8'luch  guns,  and  for  eight  12-inch  mortars,  under  the  act  of 
May  7, 1898,  has  been  ordered,  and  at  the  close  of  the  fiscal  year  the 
plans  were  being  prepared. 

At  Portsmouth,  N.  H.,  work  has  been  in  progress,  under  contract,  on 
emplacements  for  two  8-inch  B.  L.  li.  guns  on  disappearing  carriages, 
including  a  mining  casemate.  The  work  is  nearly  completed  and  the 
guns  mounted. 

During  the  latter  part  of  the  fiscal  year  seven  15-inch  S.  B.  guns  were 
mounted  on  wooden  platforms.  The  greater  part  of  the  cost  of  the  lat- 
ter, however,  is  provided  for  by  an  aUotment  from  the  appropriation 
for  ^^ National  Defense." 

The  existing  old  armament  on  the  Penobscot  Biver  was  overhauled 
and  put  in  condition  for  service. 

Under  allotments  from  the  appropriation  for  *^  National  Defense"  the 
following  work  was  done: 

Emplacements  for  six  8-inch  B.  L.  B.  guns  on  disappearing  carriages, 
Portland  Harbor,  Maine:  Work  was  commenced  at  once  upon  tbe  pas- 
sage of  the  act,  and  at  the  close  of  the  fiscal  year  practically  all  the 
preliminary  work,  including  collection  of  the  plant  and  material,  con- 
struction of  whaif,  and  the  drilling  of  an  artesian  well,  had  beeu  com- 
pleted, and  about  9,535  cubic  yards  of  rock  and  2,885  cubic  yards  of 
earth  had  been  taken  out,  nearly  completing  the  excavation  for  one 
battery  of  three  guns.  Preparations  were  being  made  at  the  close  of 
the  year  to  commence  concreting.  Temporary  platforms  for  two  8-inch 
converted  rifles  were  also  constructed  at  this  locality. 

At  Portland  Harbor,  Maine,  work  has  been  in  progress  upon  an 
emplacement  for  one  6-iuch  rapid-fire  gun.  At  the  close  of  the  year  the 
excavation  had  been  finished  and  the  platform  completed  ready  for 
the  gun. 

At  Fort  Popham,  Me.,  temporary  platforms  for  15-inch  8.  B.  guns 
were  constructed  and  completed  excepting  a  portion  of  the  sand  para- 
pet. Guns  and  carriages  were  mounted.  A  concrete  platform  to 
accommodate  an  8-inch  B.  L.  rifle  on  a  strengthened  barbette  carriage 
for  15-inch  S.  B.  gun  was  also  constructed,  and  the  magazine  nearly 
finished. 

On  the  outer  line  of  defense  of  Portsmouth  Harbor,  'Sew  Hampshire, 
there  have  been  mounted  two  carriages  for  15-inch  S.  B.  guns,  which 
carriages  it  is  proposed  to  strengthen  to  carry  8-inch  B.  L.  iL  guns. 
The  guns  will  be  mounted  when  received,  and  suitable  disposition  will 
be  made  for  the  service  of  the  ammunition. 

At  Bar  Harbor,  Me.,  the  project  for  temporary  defense  provides  for 
two dinch  converted  rifles  and  two  10-inch  S. B. guns,  all  mounted  on 
temporary  wooden  platforms.  The  consent  of  the  owners  of  the  sites 
has  been  secured  for  each  place.  At  the  close  of  the  fiscal  year  the 
two  8-inch  converted  rifles  were  mounted  and  ready  for  service,  and  the 
two  10-inch  S.  B.  guns  were  in  process  of  mounting. 

The  project  for  the  torpedo  defense  for  Maine  and  New  Hampshire 
includes  the  Penobscot  and  Kennebec  rivers,  Portland  Harbor,  Maine, 
and  Portsmouth  Harbor,  New  Hampshire.  During  April,  1898,  mines 
were  placed  in  three  channels  leading  into  Portland  Harbor,  and  early 
in  May  in  Portsmouth  Harbor  and  in  Kennebec  and  Penobscot  rivers. 
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These  operations  included  the  equipment  of  mining  casemates  at  each 
locality. 
(See  Appendix  4  A.) 

Defenses  of  Boston^  Mass. — Oflftcer  in  charge,  Ool.  Samuel  M.  Mans- 
iield,  Corps  of  Engineers;  assistant,  Maj.  John  Stephen  Sewell,  U.  S. 
Volunteers,  Lieutenant,  Corps  of  Engineers. 

The  defenses  include  three  works  of  old  type,  one  of  which  is  used  as 
a  torpedo  depot  for  the  storage  of  torpedo  material. 

At  the  close  of  the  previous  fiscal  year  there  had  been  provided  for 
under  allotments  from  the  regular  fortification  appropriations  emplace- 
ments for  eight  10-inch  guns  on  disappearing  carriages,  a  mortar  bat- 
tery for  sixteen  12-inch  mortars,  and  one  for  eight  12-inch  mortars.  All 
the  10- inch  emplacements  were  essentially  completed  at  the  close  of  the 
fiscal  year,  and  all  guns  mounted  ready  for  service.  The  sixteen-mortar 
battery  has  been  in  the  charge  of  troops  since  July  25, 1896,  and  opera- 
tions during  the  year  were  limited  to  necessary  repairs.  The  eight- 
mortar  battery  is  being  constructed  by  contract  with  funds  allotted 
from  the  act  of  March  3, 1897,  but  owing  to  delays  in  acquiring  title  to 
the  site  active  operations  were  not  commenced  until  June,  1898.  Two 
emplacements  for  12-inch  guns  on  disappearing  carriages  have  been 
ordered  under  the  act  of  May  7, 1898,  and  the  preparation  of  plans  is 
now  in  progress. 

During  the  fiscal  year  a  concrete  cable  tank  for  the  storage  of  torpedo 
cable  was  made  ready  for  service,  and  the  torpedo  material  on  hand 
overhauled  and  cleaned, 

Negotiations  were  carried  on  throughout  the  year  for  the  acquisition 
of  the  additional  sites  required  to  carry  out  the  approved  project  for 
the  defense  of  Boston  Harbor.  One  site,  comprising  33.13  acres,  was 
purchased  at  a  cost  of  S28,000,  and  a  second  site,  comprising  about  55 
acres,  has  been  partly  acquired  by  purchase.  Two  other  sites,  one  of 
which  is  owned  by  the  city  of  Boston,  still  remain  to  be  acquired.  It 
is  expected  that  one  of  these  will  be  acquired  by  purchase  during  the 
ensuing  fiscal  year. 

Under  allotments  from  the  appropriation  for  "National  Defense"  new 
emplacements  have  been  provided  for  two  12-inch  guns  on  barbette 
carriages,  for  three  12-inch  guns  on  disappearing  carriages,  for  two 
1 0-inch  guns  on  disappearing  carriages,  and  for  four  rapid-fire  guns.  At 
the  close  of  the  fiscal  year  two  rapid-fire  guns  were  mounted,  and  plat- 
forms ready  for  the  three  12-inch  disappearing  guns,  for  the  two  10-inch 
disappearing  guns,  and  for  two  additional  rapid-fire  guns.  It  is  expected 
that  all  the  emplacements  under  construction  with  funds  derived  from 
the  ai»propriation  for  "National  Defense'^  will  be  essentially  completed 
by  December  31,  1898. 

In  anticipation  of  the  war  with  Spain,  preparations  were  commenced 
early  in  April,  1898,  for  planting  mines  for  the  defense  of  Boston  Harbor. 
A  large  quantity  of  cable,  explosives,  improvised  mines,  and  other 
articles  were  purchased,  mines  loaded,  and  electrical  appliances  in- 
stalled for  operating  the  system.  A  total  of  ten  grand  groups  of  service- 
pattern  mines  were  planted  and  maintained  in  effective  condition  to  the 
close  of  the  fiscal  year. 

(See  Appendix  4  B.) 

Defenses  of  southeast  coast  of  Massachusetts  and  Rhode  Island^  at  New 
Bedford^  Mass.,  and  Newport,  R.  L — Officer  in  charge,  Maj.  Daniel  W. 
Lock  wood,  Corps  of  Engineers ;  assistants^  Oapt.  Charles  H.  McKinstry, 
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Corps  of  Engineers,  to  January  23, 1898 ;  Lieut.William  J.  Bard  en,  Corps 
of  Engineers,  from  March  14  to  April  l.'>,  1898;  Lieut.  William  B.  Ladue, 
Corps  of  Engineers,  since  April  15,  1898,  and  Capt.  Cliester  Harding, 
Corps  of  Engineers,  since  May  9,  1898;  Division  Engineer,  Brig.  Gen. 
George  L.  Gillespie,  U.  8.  Volunteers,  Colonel,  Corps  of  Engineers. 

The  defenses  include  two  x>6rmaneut  masonry  works  of  old  type,  one 
of  which  is  garrisoned.  During  the  year  a  number  of  minor  repairs 
were  carried  out  at  one  of  these  works,  including  repairs  to  platforms 
for  two  8  inch  converted  rifles  and  to  increasing  the  earth  cover  of 
three  magazines. 

Under  the  regular  fortification  acts  emplacements  have  been  under 
construction  for  a  battery  of  three  10  inoh  guns  on  disappearing  car- 
riages and  for  a  battery  of  sixteen  12-inch  mortars,  the  former  by  con- 
tract under  the  provisions  of  the  act  of  June  6, 1896,  aiid  the  latter  by 
hired  labor.  Both  batteries  were  completed  during  the  fiscal  year,  the 
armament  placed  in  position  for  service,  and  the  batteries  formally 
transferred  to  troops  for  use  and  care  in  June,  1898.  An  additional 
mortar  battery  for  eight  12-inch  mortars  was  authorized  under  the  act 
of  May  7, 1898,  and  plans  and  estimates  were  in  progress  of  prepara- 
tion at  the  close  of  the  fiscal  year. 

Daring  April  and  May  a  range-finder  tower,  completed  during  the 
previous  fiscal  year,  was  strengthened  by  a  covering  of  timber  and 
iron  plates. 

A  concrete  cable  tank  for  the  storage  of  torpedo  cable  was  completed 
during  the  year. 

Proceedings  in  condemnation  for  the  acquisition  of  a  much-needed 
site  were  instituted,  and  it  is  hoped  that  the  title  to  the  same  will  pass 
to  the  Cnited  States  during  the  ensuing  year. 

Under  allotments  from  the  appropriation  for  "ITational  Defense," 
emplacements  were  commenced  in  March  and  April  for  two  10-inch 
guns  on  disappearing  carriages;  for  two  8  inch  guns  on  disappearing 
carriages;  for  three  rapid-fire  guns,  and  for  two  12-inch  guns  on  non- 
disappearing  carriages.  The  platforms  for  the  two  10-iuch  guns  were 
both  oompleted  before  the  close  of  the  fiscal  year,  and  one  gun  mounted 
for  service.  The  two  platforms  for  8-inch  guns  were  also  completed 
before  the  close  of  the  fiscal  year.  The  rapid-fire  emplacements  are 
designed  for  one  6-inch  and  for  two  4.72-inch  guns.  All  three  em- 
placements were  completed  at  the  close  of  the  year  and  awaiting 
delivery  of  their  armament,  which  will  be  mounted  immediately  upon 
its  receipt.  The  construction  of  the  two  emplacements  for  12-inch  guns 
involved  the  construction  of  a  wharf,  which,  as  well  as  the  excavation 
for  the  battery,  was  nearing  completion  at  the  end  of  the  year. 

An  existing  15-inch  smoothbore- gun  emplacement  is  being  prepared 
to  receive  an  8-inch  B.  L.  rifle.  The  necessary  changes  were  completed, 
and  the  gun  will  be  mounted  as  soon  as  received. 

It  is  expected  that  all  works  under  allotments  from  the  appropriation 
for  "National  Defense"  will  be  completed  during  the  present  working 
season. 

Daring  the  months  of  April  and  May  the  entrances  to  Narragansett 
Bay  were  closed  by  mines  and  special  rules  for  navigation  put  in  oper- 
ation. The  mine  fields  have  been  maintained  and  patrolled  to  the  end 
of  the  fiscal  year.  At  New  Bedford,  Mass.,  torpedo  material  was  accu- 
mulated and  preparations  made  for  planting  mines,  but  none  were 
actually  placed  in  position  before  the  close  of  the  year. 

(See  Appendix  C  4.) 
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Defenses  of  eastern  entrance  to  Long  Island  Sound  and  coast  of  Con- 
necticut.— Officer  in  charge,  Maj.  Smith  S.  Leach,  Corps  of  Enprineers; 
assistant,  Lieut.  William  J.  Barden,  Corps  of  Engineers,  to  March  14, 
1898,  and  since  April  15, 1898;  Division  Engineer,  Brig.  Gen.  George  L, 
Gillespie,  U.  S.  Volunteers,  Colonel,  Corps  of  Engineers. 

The  defenses  include  two  masonry  works  of  old  type,  one  of  which 
has  been  garrisoned  throughout  the  year,  and  the  other  for  a  short 
period  as  a  result  of  the  war.  Platforms  for  three  15-inch  smoothbore 
guns  were  prepared  under  an  allotment  from  the  appropriation  for 
**  National  Defense,"  and  the  guns  mounted  by  the  troops.  Eleven 
10-inch  smoothbore  guns  were  dismounted  and  transported  to  other 
points  for  the  protection  of  the  principal  coast  towns. 

The  new  works  of  defense,  under  construction  with  funds  derived 
from  the  regular  fortification  appropriations,  comprise  emplacements 
for  two  12-inch  guns  on  disappearing  carriages  and  for  two  10-inch 
guns  on  disappearing  carriages.  All  are  being  constructed  by  contract 
under  the  provisions  of  the  act  of  June  6, 1896.  The  contract  for  the 
10-inch  emplacements  includes  a  mining  casemate.  The  contract  for 
the  two  12-inch  emplacements  has  been  completed,  and  the  battery 
awaits  its  armament.  The  platforms  of  the  10-inch  emplacements  have 
been  completed  and  one  gun  is  mounted.  Considerable  work  still 
remains  to  be  done,  however,  owing  to  the  dilatory  methods  of  the 
contractor. 

Under  the  act  of  May  7, 1898,  emplacements  have  been  authorized 
for  two  12-inch  guns  and  for  two  8-inch  guns,  all  on  disappearing  car- 
riages, and  for  eight  12inch  mortars.  Plans  and  estimates  for  these 
new  works  were  partially  completed  at  the  close  of  the  fiscal  year. 

During  the  year  a  site  was  acquired  at  Napatree  Point,  Rhode  Island, 
and  condemnation  proceedings  were  in  progress  for  the  acquisition  of 
a  second  site  at  the  western  end  of  Fishers  Island,  K.  Y. 

With  allotments  from  the  appropriation  for  *' National  Defense,"  act 
of  March  9, 1898,  emplacements  were  commenced  in  March  and  April 
for  two  10-inch  guns  on  disappearing  carriages,  for  one  rapid-fire  gun, 
and  for  two  8-inch  B.  L.  rifles  on  15-inch  smoothbore  carriages,  the 
latter  so  planned  as  to  be  capable  of  receiving  later  the  approved 
type  of  disappearing  carriage.  The  10-inch  emplacements  were  essen- 
tially completed  at  the  close  of  the  fiscal  year,  or  within  a  period  of  a 
little  over  three  months.  Their  armament  had  not  been  delivered  at 
the  close  of  the  year.  The  rapid-fire  emplacement  has  been  completed, 
and  a  4.72-inch  gun  mounted  ready  for  service.  Operations  were  in 
progress  at  the  close  of  the  year  upon  the  emplacements  for  8inch  guns 
on  barbette  carriages,  with  one  platform  ready  for  armament. 

For  the  defense  of  New  Haven  temporary  batteries  for  six  10-inch 
smoothbore  guns  were  constructed  under  the  appropriation  for  "  National 
Defense."  Similar  temporary  batteries  for  four  and  one  gun,  respec- 
tively, were  constructed  at  Bridgeport  and  Stonington.  Submarine 
mines  were  planted  for  the  defense  of  New  Haven  Harbor,  and  the 
mine  fields  maintained  and  patrolled  to  the  end  of  the  fiscal  year. 

(See  Appendix  4  D.) 

Defenses  of  New  TorJc. — Officer  in  charge  at  eastern  entrance  to 
harbor,  on  islands  in  harbor,  and  on  Staten  Island,  Maj.  Henry  M. 
Adams,  Corps  of  Engineers;  assistants,  Lieut.  Robert  B.  Baymond, 
Corps  of  Engineers,  and  Lieut.  James  F.  Mclndoe,  Corps  of  Engineers, 
the  latter  since  April  11, 1898.  Torpedo  defenses  at  eastern  entrance  in 
the  charge  of  Maj.  John  G.  D.  Knight,  Corps  of  Engineers,  since  April 
6, 1898.    Officer  in  charge  of  defenses  on  Long  Island  and  at  Sandy 
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Hooky  Bri^.  Gen.  William  Ludlow  (now  Maj.  Gen.),  U.  S.  Volunteers, 
Lieutenant-Colonel,  Corps  of  Engineers,  until  April  21, 1808;  after  tbat 
date,  Maj.  Henry  M.  Adams,  Corps  of  Engineers;  assistants,  Lieut. 
Bobert  McGregor,  Corps  of  Engineers,  and  Lieut  Edwin  B.  Stuart, 
Corps  of  Engineers,  the  latter  since  April  16, 1898.  Division  Engineer, 
Brig.  Gen.  George  L.  Gillespie,  17.  8.  Yolunteers,  Colonel,  Corps  of 
Engineers. 

The  defenses  include  a  number  of  masonry  works  of  old  type  to 
which  minor  repairs  were  made  during  the  year  as  far  as  permitted  by 
the  limited  funds  available. 

Eastern  entrance  to  harbor:  At  the  beginning  of  the  year  two 
emplacements  for  10>inch  guns  on  disappearing  carriages  had  been 
nearly  completed  and  work  had  been  begun  upon  one  12inch  and  one 
8-inch  emplacement,  both  for  disappearing  carriages.  These  have  all 
been  completed  except  minor  fittings  for  the  12inch  emplacement. 
The  armament  of  the  two  10-inch  emplacements  and  of  the  one  8-inch 
emplacement  is  in  position  for  service;  that  of  the  12-inch  emplace- 
ment had  not  been  delivered  at  the  close  of  the  fiscal  year.  Eight 
platforms  for  12inch  mortars  have  been  constructed, and  the  mortars 
mounted.  Work  was  also  begun  upon  two  emplacements  for  5;inch 
rapid-fire  guns  on  balance  pillar  mounts.  In  addition  to  the  above  the 
modern  defenses  include  a  mortar  battery  for  sixteen  12-inch  mortars, 
and  emplacements  for  two  10-inch  guns  and  for  one  8-inch  gun  on  dis- 
appearing carriages,  which  are  completed  and  armed.  With  funds 
fi^m  the  act  of  May  7, 1898,  the  construction  of  two  emplacements  for 
12-inch  guns  on  disappearing  carriages  was  commenced. 

Under  an  allotment  from  the  appropriation  for  "National  Defense,'^ 
provision  has  been  made  for  mounting  one  8-inch  B.  L.  rifle  on  modified 
15-inch  carriage.    The  emplacement  is  ready  for  its  armament. 

The  channel  was  defended  by  59  submarine  mines  planted  in  April 
and  May.  Special  regulations  for  navigation  were  promulgated  and 
the  mine  fields  maintained  and  patrolled  to  the  close  of  the  fiscal  year. 

Southern  entrance  to  harbor:  On  Staten  Island  four  emplacements 
for  10-inch  guns  on  disappearing  carriages,  nearly  completed  at  the 
date  of  the  last  Annual  Eeport,  have  been  completed  and  armed.  The 
construction  of  two  emplacements  for  12-inch  guns  on  disappearing 
carriages  was  commenced  with  funds  appropriated  by  the  act  of  May 
7, 1898.  The  defenses  also  include  five  emplacements  for  8inch  guns 
on  disappearing  carriages,  completed  and  armed  prior  to  the  fiscal 
year. 

At  the  beginning  of  the  fiscal  year  the  modern  defenses  on  Long 
Island  and  Sandy  Hook  consisted  of  sixteen  12-inch  mortars,  two  12-incli 
guns  on  lifts,  and  five  10  inch  guns  on  disappearing  carriages,  all  com- 
pleted, and  two  12-inch  guns  and  four  10-inch  guns  on  disappearing 
carriages,  under  construction.  During  the  year  the  four  10  inch  em- 
placements, three  of  which  were  built  by  contract  under  the  provisions 
of  the  act  of  June  6,  1896,  were  completed  and  armed,  and  the  two 
12-inch  emplacements  nearly  completed  and  ready  for  armament.  Con- 
struction was  also  begun  upon  one  emplacement  for  a  5-inch  rapid-fire 
gun,  and  the  same  completed  and  armed.  Under  the  act  of  May  7, 1898, 
emplacements  have  been  authorized  for  two  12-inch  guns  on  disappear- 
ing carriages  and  for  eight  12-inch  mortars. 

The  reservation  at  Fort  Wadsworth  was  extended  by  the  purchase 
of  an  additional  tract  of  land  required  for  modern  works,  at  a  cost  ot 
$60,000. 

The  breach  in  the  Sandy  Hook  peninsula  was  closed  under  the 
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special  appro))riatiou  for  this  purpose  contained  in  the  act  of  March 
3,  1807.  At  the  close  of  the  fiscal  year  57,165  tons  of  riprap  stone  had 
been  put  in  place  and  the  work  practically  completed. 

Under  allotments  Irom  the  appropriation  for  "National  Defense,'' 
emplacements  were  authorized  on  Staten  Island  for  two  12-inch  guns  on 
disappearing  carriages,  for  two  4.7-inch  rapid-fire  guns,  for  two  8-iuch 
B.  L.  rifles  on  modified  I5inch  carriages,  and  for  a  temporary  battery  of 
three  8  inch  converted  rifles.  At  the  close  of  the  fiscal  year  the  rapid- 
fire  emplacements  were  completed  and  armed  and  the  12-inch  emplace- 
ments sufficiently  advanced  to  be  ready  for  armament.  The  temporary 
battery  is  completed  and  ready  for  armament. 

Under  allotments  from  the  ai)propriation  for  "National  Defense," 
emplacements  were  authorized  on  Long  Island  and  Sandy  Hook  for 
three  10-inch  guns  on  disappearing  carriages,  for  two  12-inch  guns  on 
disai)pearing  carriages,  and  for  two  12-inch  guns  on  nondisappearing 
carriages,  and  for  four  rapid-fire  guns.  At  the  close  of  the  fiscal  year 
two  rapid-fire  emplacements  were  completed  and  armed  with  4.7-inch 
guns,  and  two  platforms  for  10-inch  guns  on  disappearing  carriages 
were  ready  for  armament.  The  pneumatic  gun  battery  was  provided 
with  a  sand  parapet  and  sand-bag  retaining  walls,  and  temporary 
emplacements  construct<»d  for  two  siege  guns  and  one  rajud-fire  gun. 

It  is  exi)ected  that  all  works  under  allotments  from  the  appropria- 
tion for  "National  Defense"  will  be  completed  before  the  close  of  the 
calendar  year. 

Submarine  mines  were  planted  at  the  Narrows  and  at  the  Sandy 
nook  entrance,  about  250  mines  having  b(  en  placed  in  position.  Both 
mine  fields  were  maintained  and  patrolled  for  the  enforcement  of  the 
special  regulations  for  navigation  to  the  close  of  the  fiscal  year. 

(iSee  Appendix  4  E.) 

Defenses  of  the  BcJaicare  River. — Officer  in  charge,  Lieut.  Col.  Charles 
W.  Kaymond,  Corps  of  Engineers,  with  Maj.  Si)encer  Cosby,  U.  S. 
Volunteers,  Lieutenant,  Corps  of  Engineers,  and  Lieut.  Sherwood  A. 
Cheney,  Corps  of  Engineers,  under  his  immediate  orders,  the  latter 
from  September  30,  1807,  to  April  10,  1898. 

The  defenses  include  one  masonry  work  of  old  type  which  was  gar- 
risoned for  a  portion  of  the  year  as  a  result  of  the  war. 

The  modern  works  of  defense  provided  for  under  regular  fortification 
appropriation  acts  consist  of  a  battery  for  three  12-inch  and  three 
10-inch  guns  on  disappearing  carriages,  one  battery  of  three  12-inch 
disappearing  guns,  a  battery  for  two  5-inch  rapid-tire  guns,  and  a  bat- 
tery of  sixteen  12-inch  mortars. 

The  battery  of  six  10-inch  and  12-inch  disappearing  guns  is  com- 
pleted, the  guns  and  carriages  are  mounted,  and  the  ammunition  hoists, 
electric  lighting  system,  cranes,  etc.,  are  in  full  working  order.  The 
construction  of  the  i)arados  in  rear  of  the  battery  is  still  in  progress, 
33,984  cubic  yards  of  earl^h  and  sand  having  been  placed  in  it  out  of  a 
total  estimated  quantity  of  42,000  cubic  yards.  The  total  cost  of  this 
battery  up  to  June  30,  1808,  was  $241,692.38.  In  addition,  a  road  was 
built  from  the  rear  of  the  battery  to  the  wharf  at  a  cost  of  $3,702.53. 
Mounting  the  six  guns  and  carriages  cost  $6,605.84;  the  cost  of  the 
parados  up  to  June  30, 1898,  was  $9,862.28,  and  the  latrines  in  parados 
$1,209.42. 

The  battery  of  three  12-inch  guns  on  disappearing  carriages  had  its 
concrete  foundations  carried  up  solidly  from  above  the  piles  to  just 
below  the  reference  of  the  floors  10.5.    Thus  far  the  funds  available 
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have  permitted  the  conBtmction  of  the  fonndations  only,  but  the  bat- 
tery will  be  completed  during  the  coming  fiscal  year  wiih  funds  appro- 
priated by  the  deficiency  act  of  July  7,  1898. 

l^reliniinary  work  for  the  construction  of  the  battery  for  sixteen 
12-inch  mortars  was  commenced  on  June  24, 1897,  and  has  been  steadily 
continued,  except  when  interrupted  by  the  weather,  during  the  fiscal 
year.  On  June  30,  1898,  all  masonry  work,  except  the  blast  slopes 
above  the  i)its,  was  completed  and  the  battery  was  ready  for  service. 
All  sixteen  mortar  carriages  and  eight  mortars  had  been  niounte<l:  the 
other  eight  mortars  were  to  be  mounted  as  soon  as  received.  Work  on 
the  sand  embankment  around  the  pits  and  magazines  was  in  progress, 
and  the  systems  for  lighting  the  battery  by  electricity  and  for  handling 
ammunition  were  being  installed.  Up  to  June  30,  1898,  $130,401.30 
had  been  expended  on  this  battery. 

The  two  emplacements  for  5inch  rapid-fire  guns  on  bjilanced-i)illar 
mountings  were  completed  and  ready  for  the  guns  and  carriages  in 
August,  1897.  The  battery  contains  2,200  cubic  yards  of  masonry  and 
0,944  cubic  yards  of  earth  embankment,  and  cost  up  to  June  30,  1898, 
$19,259.54.    The  two  guns  and  carriages  have  not  yet  been  received. 

A  fireproof  torpedo  shed  for  the  storage  of  the  torpedo  material 
required  by  the  approved  project  of  submarine  mine  defense  was  com- 
pleled  during  the  year. 

With  funds  allotted  from  the  appropriation  for  "National  Defense," 
act  of  March  9, 1898,  two  emplacements  for  8-inch  guns  on  disappearing 
carriages  were  begun  in  March,  1898,  and  two  emplacements  for  12  inch 
guns  on  barbette  carriages  in  May,  1898.  On  June  30, 1898,  the  masonry 
of  the  two  8- inch  emplacements  was  practically  completed  and  the  guns 
and  carriages  were  mounted  and  ready  for  service.  The  masonry  work 
of  the  two  12  inch  emplacements  was  more  than  half  completed. 

Two  4.72-inch  rapid-fire  guns,  purchased  in  England,  were  received 
on  April  23, 1898.  Twelve  days  later  they  had  been  mounted  on  tempo- 
rary platforms  ready  for  service.  It  is  proposed  to  build  permanent 
empliK'ements  for  them  with  funds  allotted  from  the  appropriation  for 
"National  Defense.'^  The  project  for  these  emplacements  was  approved 
June  14, 1898,  and  arrangements  were  at  once  made  to  start  tlie  work 
of  construction. 

Submarine  mines  for  the  defense  of  the  Delaware  were  planted  in 
April  and  May,  1898.  With  the  exception  of  four  that  had  become 
detached,  all  were  in  position  at  the  end  of  the  fiscal  year.  The  tor- 
X>edo  casemates  are  fitted  with  new  a])paratu8  and  are  in  full  working 
order.  Two  search  lights  are  mounted,  a  temporary  loading  shed  is 
fitted  up,  a  base  line  is  laid  out  and  connected  by  telephone  with  the 
casemate,  and  patrol  boats  are  maintained  day  and  night  to  protect 
the  mine  fields. 

(See  Appendix  4  F.) 

Defenses  of  Baltimore^  Md, — OflBcer  in  charge.  Brig.  Gen.  Peter  C, 
Haius,  U.  S.  Volunteers,  Colonel,  Corps  of  Engineers,  having  under  his 
immediate  orders  Lieut.  Charles  W.  Kutz,  Corps  of  Engineers,  until 
October  22, 1897,  and  from  April  1, 1898,  to  June  10, 1898.  From  Octo- 
ber  22, 1897,  to  April  1, 1898,  and  from  June  10,  1898,  to  the  end  of  the 
fiscal  year  they  were  in  the  temi)orary  charge  of  Lieut.  Charles  W. 
Kutz,  Corps  of  Engineers. 

The  defenses  of  Baltimore,  built,  building,  and  proposed,  are  located 
at  five  points  on  the  Patapsco  Kiver.  Three  of  the  points  are  new  sites, 
of  which  two  are  occupied  by  modern  works  and  garrisoned.    The  third 
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new  site  is  ander  the  care  of  a  watchman.  The  two  old  works  are  both 
garrisoned ;  one  of  them  is  in  the  course  of  preparation  to  receive  modern- 
type  guns,  but  no  new  work  is  contemplated  at  the  site  of  the  other. 

Onder  the  contract  provisions  of  the  act  of  June  6,  1896,  emplace- 
ments have  been  provided  for  a  battery  of  eight  12-inch  mortars,  a  bat- 
tery of  one  12-inch  and  three  S-inch  guns  on  disappearing  carriages,  and 
for  two  5-inch  rapid-fire  guns  on  balance-pillar  mount.  These  works 
were  all  completed  and  armed  during  the  year  except  the  rapid-fire 
battery,  whose  final  completion  is  delayed  pending  arrival  of  the 
carriages. 

The  protection  of  two  of  the  new  sites  against  erosion  by  the  sea  has 
been  commenced  with  funds  appropriated  by  the  act  of  May  7,  1898, 
and  will  be  completed  during  the  present  working  season. 

Under  allotments  from  the  appropriation  for  ^^National  Defense,"  act 
of  March  9, 1898,  emplacements  were  authorized  for  two  12-inch  guns 
on  disappearing  carriages,  for  two  12-inch  guns  on  nondisappearing  car- 
riages, and  for  two  4.72-inch  rapid-fire  guns.  At  the  close  of  the  fiscal 
year  the  two  emplacements  for  disappearing  carriages  were  completed 
in  all  essential  details,  and  awaiting  their  armament.  The  platforms  of 
the  two  emplacements  for  nondisappearing  carriages  were  ready  for 
armament,  and  work  was  being  rapidly  pushed,  with  the  expectation 
that  the  battery  would  be  finished  within  two  months.  The  rapid-fire 
battery  is  entirely  completed  except  the  armament,  which  had  not  been 
delivered. 

The  channel  leading  to  Baltimore  was  obstructed  by  submarine  mines, 
which  were  kept  in  condition  for  service  to  the  close  of  the  year. 

(See  Appendix  4  G.) 

Defenses  of  Washington^  D.  C. — Officer  in  charge,  Lieut.  Col.  Charles 
J.  Allen,  Corps  of  Engineers;  assistant,  Meg.  Jay  J.  Morrow,  U.  S. 
Volunteers,  Lieutenant,  Corps  of  Engineers. 

The  defenses  include  two  works  of  old  type,  one  of  which  is  of  masonry 
construction.  Minor  repairs  were  made  during  the  year  as  found  neces- 
sary, and  as  far  as  permitted  by  the  funds  available  for  this  purpose. 

At  the  close  of  the  previous  fiscal  year  emplacements  for  three  10- 
inch  guns  on  disappearing  carriages  had  been  completed  and  the  guns 
mounted,  and  operations  were  in  progress  upon  an  additional  emplace- 
ment for  a  10-inch  gun  on  disappearing  carriage  and  for  three  emplace- 
ments for  8-inch  guns  on  disai)pearing  carriages,  the  latter  by  contract 
under  the  provisions  of  the  act  of  June  6, 1896.  At  the  close  of  the 
fiscal  year  all  the  foregoing  emplacements  were  completed  and  the  guns 
mounted  ready  for  service. 

Under  an  allotment  from  the  appropriation  for  the  '^  Board  of  Ord- 
nance and  Fortification,"  supplemented  by  an  allotment  from  the 
appropriation  for  "  Gun  and  Morrar  Batteries."  two  sections  of  experi- 
mental parapets  were  constructed,  one  of  sana  with  a  retaining  wall  of 
steel  rails,  the  other  of  the  type  form,  with  a  view  to  testing  their  rela- 
tive efficiency  under  the  fire  of  a  10-inch  gun,  which  is  to  be  mounted 
on  a  nondisappearing  carriage  on  a  platform  specially  constructed  for 
this  purpose.  At  the  close  of  the  year  this  work  had  been  completed, 
but  the  war  with  Spain  has  thus  far  prevented  the  carrying  out  of  the 
projected  experiments. 

A  mortar  battery  for  eight  12-inch  mortars  has  been  authorized  under 
the  act  of  May  7, 1898,  and  the  preparation  of  plans  and  estimates  was 
in  progress  at  the  close  of  the  fiscal  year. 

A  concrete  cable  tank  was  built  during  the  year  and  a  torpedo  store- 
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bouse  nearly  completed  for  the  storage  of  cable  and  other  material 
required  for  the  sabmarinemiDe  defenses. 

Under  allotments  from  the  appropriation  for  '^  National  DefcDse," 
emplacements  were  aathorized  for  two  10-inch  guns  on  disappearing 
carriages  and  for  two  44nch  rapid-fire  guns.  At  the  close  of  the  fiscal 
year  the  10-inch  emplacements  were  well  advanced  and  ready  for  their 
armament.  The  rapid-fire  emplacements  were  nearing  completion  and 
their  armament  was  being  put  in  position. 

The  10-inch  gun  on  nondisappearing  carriage  intended  for  testing 
the  experimentol  parai>et  was  mounted  upon  a  temporary  platform  so 
as  to  be  available  for  service  in  case  of  an  emergency. 

Submarine  mines  were  planted  in  the  channel  and  the  mine  fields 
patrolled  and  kept  in  efiective  condition. 

(See  Appendix  4  H.) 

Defenses  of  Hampton  RoadSy  Va. — Officer  in  charge,  Maj.  Thomas  L. 
Casey,  Corps  of  Engineers;  assistants,  Lieut.  Frank  A.  Wilcox,  First* 
Infantry,  from  April  20^  1 898,  and  Lieut.  Edward  H.  Scbulz,  Corps  of 
Engineers,  from  April  9  to  May  19, 1898;  Division  Engineer,  Brig.  Gen. 
Peter  C.  Hains,  U.  S.  Volunteers,  Colonel,  Corps  of  Engineers. 

The  defenses  include  two  inclosed  masonry  works  of  old  type,  one  ot 
which  is  only  partially  completed.  Various  minor  repairs  were  made 
during  the  year  for  their  preservation. 

At  the  close  of  the  previous  fiscal  year  emplacements  for  three  10-inch 
guns  on  disappearing  carriages  had  been  completed  and  armed,  and 
operations  were  in  progress  upon  a  mortar  battery  for  sixteen  12-inch 
mortars  and  an  additional  emplacement  for  a  10-inch  gnn  on  disappear- 
ing carriage.  During  the  year  the  mortar  battery  was  finished  and 
armed  and  the  additional  10-inch  emplacement  practically  completed 
and  in  readiness  for  its  armament.  An  8inch  B.  L.  rifle  on  nondis- 
appearing carriage,  which  had  for  some  time  been  mounted  upon  the 
open  beach  for  purposes  of  target  practice,  was  mounted  behind  the 
cover  of  one  of  the  mining  casemates  and  provided  with  a  magazine, 
making  it  a  part  of  the  permanent  project  of  defense. 

A  system  of  electric  lighting  was  installed  in  the  mortar  battery  and 
the  completed  10-inch  emplacements.  Two  shelter  houses  wei*e  built 
at  the  ends  of  the  horizontal  base  line  for  the  protection  of  range-find- 
ing instruments. 

The  construction  of  three  emplacements  for  12-inch  guns  on  disap- 
pearing carriages  was  authorized  under  the  act  of  May  7, 1898,  and 
plans  for  tbese  were  under  consideration  at  the  close  of  the  fiscal  year. 

An  additional  mining  casemate  was  constructed  during  the  year  and 
was  occupied  and  used  in  connection  with  the  submarine-mine  defense 
of  Hampton  Beads. 

Under  allotments  from  the  appropriation  for  '*  National  Defense," 
emplacements  were  authorized  for  three  10-inch  guns  on  disappearing 
carriages,  for  four  4.72-inch  rapid-fire  guns,  and  for  four  8-iuch  B.  L. 
rifles  on  nondisappearing  carriages,  the  last  being  of  a  temporary 
character. 

At  the  close  of  the  fiscal  year  platforms  had  been  completed  for  two 
10-inch  guns,  for  four  8-inch  guns,  and  for  three  rapid-fire  guns.  Three 
8-inch  guns  and  three  rapid-fire  guns  were  mounted  ready  for  service. 

Additional  protection  was  provided  for  the  magazines  of  the  water 
battery  by  banking  up  sand  in  their  front. 

The  channel  was  obstructed  by  108  submarine  mines,  and  special 
regulations  for  navigation  enforced.    The  mine  fields  were  patrolled 
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day  arid  nip^ht,  and  such  repairs  as  were  found  necessary  made  flrom 
time  to  time. 
(See  Appendix  4  I.) 

Defenses  of  the  coast  of  North  Carolina. — Officer  in  charge,  Oapt. 
William  E.  Craighill,  Corps  of  Engineers;  assistants,  Lieut  Edgar 
Jadwin,  Corps  of  Engineers,  until  October  12.  1897,  and  Lieut.  John 
C.  Oakes,  Corps  of  Engineers,  since  Septemoer  30,  1897;  Division 
Engineer,  Brig.  Gen.  Peter  C.  Mains,  U.  S.  Volunteers,  Colonel,  Corps 
of  Engineers. 

The  defenses  include  three  works  of  old  type,  two  of  which  are  in 
ruins. 

At  the  close  of  the  previous  fiscal  year  emplacements  for  three  8  inch 
guns  on  disappearing  carriages  were  under  construction,  by  contract, 
under  the  provisions  of  the  act  of  June  6, 1896.  These  were  completed 
and  armed  during  the  year.  A  mortar  battery  of  eight  12-inch  B.  L. 
mortars  was  authorized  under  the  act  of  May  7, 1898,  and  plans  for  the 
same  have  been  completed. 

Under  allotments  from  the  appropriation  for  "National  Defense,"  the 
construction  of  a  fourth  emplacement  for  an  8-inch  gun  on  disappear- 
ing carriage  was  authorized,  and  was  entirely  completed  and  armed 
before  the  close  of  the  fiscal  year.  In  connection  with  this  emplace- 
ment provision  was  made  for  a  5-inch  rapid-fire  gun  on  balance-pillar 
mount,  which  can  be  installed  as  soon  as  it  can  be  furnished. 

Emplacements  were  also  authorized  for  two  12-inch  guns  on  nondis- 
appearing  carriages,  and  for  one  4.72-inch  rapid-fire  gun  on  ];>edestal 
mount.  At  the  close  of  the  year  the  12-inch  platforms  were  completed 
and  the  battery  well  advanced.  The  rapid-fire  emplacement  is  finished 
and  awaiting  its  armament. 

Submarine  mines  were  placed  in  the  Cape  Fear  Eiver  at  the  outbreak 
of  the  war  and  maintained  in  condition  for  service  to  the  end  of  the 
year. 

(See  Appendix  4  J.) 

'Defenses  of  the  coast  of  South  Carolina. — Officers  in  charge :  M%j.  Fred- 
eric V.  Abbot,  Corps  of  Engineers,  until  September  16,  1897;  Lieut. 
Edwin  B.  Stuart,  Corps  of  Engineers,  from  September  15  to  October  9, 
1897,  and  Maj.  Ernest  H.  Euffner,  Corps  of  Engineers,  from  October  9, 
1897.  Assistants,  Lieut.  Edwin  R.  Stuart,  Corps  of  Engineers,  until 
September  15,  1897,  and  from  October  9  to  November  10, 1897;  Lieut. 
Ilarley  B.  Ferguson,  Corps  of  Engineers,  from  September  30, 1897,  to 
April  11, 1898;  Lieut.  Charles  Keller,  Corps  of  Engineers,  from  April 
11,  1898,  and  Lieut.  Edward  H.  Schulz,  Corps  of  Engineers,  from  May 
20,  1898.  Division  Engineer,  Brig.  Gen.  Peter  C.  Hains,  U.  S.  Volun- 
teers, Colonel,  Corps  of  Engineers. 

The  defenses  include  four  old-type  works,  three  of  which  are  in  the 
charge  of  ordnance  sergeants,  and  the  fourth,  of  the  Light-House 
Establishment. 

At  the  close  of  the  previous  fiscal  year  the  sixteen-mortar  battery 
was  completed  in  all  essential  details  and  eight  mortars  were  in  posi- 
tion. During  the  year  the  remaining  details  of  the  battery  were  com- 
pleted and  all  the  armanent  placed  in  position.  The  three  10-inch  gun 
emplacements  under  construction,  by  contract,  under  the  provisions  of 
the  act  of  June  6, 1896,  were  finished,  and  a  fourth  10-inch  emplace- 
ment built  under  a  separate  contract.  Four  10-inch  guns  on  disappear- 
ing carriages  were  mounted  by  the  artillery.  Both  the  mortar  battery 
and  the  gun  batteiy  were  transferred  to  the  troops  under  the  provisions 
of  Army  Eegulations,  I486. 
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Under  allotments  from  the  appropriation  for  "National  Defense " 
emplacements  were  authorized  atCbarleston,  S.  C,  for  two  12inch  guns, 
one  on  disappearing  carriage,  one  on  nondisappearing  carriage;  for  two 
4.72-inch  rapid-fire  guns,  and  for  one  6-inch  rapid-fire  gun.  At  the  close 
of  the  year  the  platform  for  one  12-inch  gun  hiid  been  finished,  and  good 
progress  made  on  the  battery.  Two  4.72-inch  rapid-fire  emplacements 
were  completed.  No  work  had  been  done  on  the  6-inch  rapid-fire 
emplacement  at  the  close  of  the  fiscal  year,  but  it  is  expected  that  it 
will  be  finished  before  the  arrival  of  the  armament. 

A  project  was  prepared  by  The  Board  of  Engineers  for  the  defense 
of  Port  Koyal,  S.  C,  and  at  the  outbreak  of  the  war  steps  were  taken 
to  secure  some  land  for  the  erection  of  permanent  batteries.  Sufficient 
land  for  the  object  in  view  was  fortunately  acquired  in  a  short  time,  and 
the  construction  of  emplacements  for  two  lOinch  guns  and  for  two 
4.72-inch  rapid-fire  guns  authorized  under  the  appropriation  for 
^'National  Defense."  At  the  close  of  the  year  the  rapid-fire  guns  were 
mounted  and  the  platforms  for  the  10-inch  guns  ready  for  their  arma- 
ment. Temporary  batteries  were  also  ordered  for  two  siege  guns  and  for 
two  8-inch  B.  L.  rifles  on  15-inch  smoothbore  carriages.  The  siege 
battery  was  completed  and  armed,  but  the  guns  were  subsequently 
removed  for  use  in  the  campaign  in  Cuba.  Construction  was  in  pi  og- 
ress on  the  battery  of  8-inch  guns  at  the  close  of  the  year,  and  the 
same  will  be  soon  completed. 

Temporary  batteries  for  four  siege  guns  were  ordered  constructed  for 
the  defense  of  Georgetown,  S.  G.  These  were  completed  and  armed, 
but  the  guns  were  subsequently  removed  for  use  in  Cuba,  being  replaced 
by  field  guns. 

The  entrance  to  Charleston  Harbor  was  defended  by  submarine 
mines,  placed  in  position  at  the  commencement  of  the  war.  These  were 
kept  in  order  and  the  mine  fields  patrolled  to  the  end  of  the  year. 

Preparations  were  made  for  the  torpedo  defense  of  Port  Eoyal  Har- 
bor and  submarine-mine  material  accumulated,  but  no  mines  had  been 
planted  at  the  close  of  the  year. 

(See  Appendix  4  E.) 

Defenses  of  the  const  of  Georgia  and  Cumberland  Sounds  Georgia  and 
Florida. — ^Officers  in  charge,  Capt.  Oberlin  M.  Carter,  Corps  of  Kngi- 
neers,  until  July  20, 1897,  and  Capt.  Cassius  E.  Gillette,  Corps  of  Engi- 
neers, since  July  20, 1897 ;  assistants,  Lieut.  Henry  S.  Morgan,  Corps 
of  Engineers,  since  September  30, 1897,  and  Lieut.  Charles  S.  Brom- 
well.  Corps  of  Engineers,  since  April  13, 1898;  Division  Engineer,  Brig. 
Gen.  Peter  C.  Hains,  U.  S.  Volunteers,  Colonel,  Corps  of  Engineers. 

The  defenses  include  three  masonry  works  of  old  type.  The  arma- 
ment of  one  of  these  was  overhauled  and  put  in  condition  for  service  at 
the  outbreak  of  the  war  with  Spain.  A  number  of  minor  repairs  were 
made  during  the  year  from  the  appropriation  for  the  preservation  and 
repair  of  tbrtifications. 

The  battery  of  four  8-inch  guns  on  disappearing  carriages,  under  con- 
struction, by  contract,  under  the  provisions  of  the  act  of  June  6, 1896, 
was  substantially  completed  and  the  guns  mounted  before  the  end  of 
the  year.    A  system  of  electric  lighting  remains  to  be  installed. 

A  cable  tank  was  constructed  for  the  storage  of  the  torpedo  cable 
required  for  the  submarine-mine  defense  of  Savannah,  Ga. 

The  construction  of  a  mortar  battery  for  eight  12-inch  mortars  was 
authorized  under  the  act  of  May  7,  1898,  and  the  preparation  of  plans 
is  now  in  progress. 

Under  allotments  from  the  appropriation  for  "National  Defense'^  per- 
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manent  emplacements  were  authorized  for  two  12-inch  ^ns  on  non- 
disappearing  carriages  and  for  three  rapid-fire  guns,  two  of  4.7'inch 
and  one  of  O-inch  caliber.  At  the  close  of  the  fiscal  year  the  rapid-fire 
emplacements  were  completed  and  two  4.7-inch  guns  mounted.  Active 
construction  was  under  way  on  the  12inch  emplacements,  and  these 
will  be  completed  before  the  close  of  the  calendar  year. 

For  the  defense  of  Brunswick  and  Darien,  Ga.,  and  Fernandina,  Fla., 
temporary  batteries  mounting  three  10-inch  smoothbore,  six  100- 
pounder  Parrott,  and  four  siege  guns  were  constructed  at  a  number  of 
entrances  to  the  inside  water  route.  These  were  provided  with  sand 
parapets,  wooden  platforms,  and  field  magazines. 

An  8-inch  B.  L.  rifle  on  nondisappeariug  carriage  was  temporarily 
mounted  on  a  concrete  platform  for  the  defense  of  Savannah.  The 
existing  old-type  armament  atForts  Pulaski  and  Clinch  was  overhauled, 
repaired,  and  put  in  condition  for  service.  At  the  latter  place  a  plat- 
form for  an  8-inch  B.  L.  rifle,  to  be  mounted  upon  a  15-iuch  smoothbore 
carriage,  was  under  construction  at  the  close  of  the  year. 

Submarine  mines  were  planted  for  the  defense  of  Savannah  and  Cum- 
berland Sound,  and  maintained  in  condition  for  service  to  the  end  of 
the  year. 

(See  Appendix  4  L.) 

Defenses  of  the  east  and  west  coasts  of  Florida. — Officer  in  charge, 
Lieut.  Col.  William  H.  H.  Benyaurd,  Corps  of  Engineers;  assistants, 
Capt.  Bobert  P.  Johnston,  U.  S.  Volunteers,  Lieutenant,  Corps  of  Engi- 
neers, until  February  1, 1898,  and  since  June  19, 1898,  and  Mjy.  Wil- 
liam W.  Harts,  U.  S.  Volunteers,  Lieutenant,  Corps  of  Engineers,  since 
April  28, 1898. 

These  consist  of  one  work  of  the  older  type,  four  works  of  temporary 
defense  constructed  during  the  year,  and  a  battery  of  two  6  inch  rapid- 
fire  guns  and  two  batteries  of  two  8-inch  rifles,  on  which  construction 
was  commenced  during  the  year.  The  preparation  of  plans  and  esti- 
mates for  a  battery  of  eight  12-inch  mortars  was  also  under  way  at  the 
close  of  the  year. 

Fort  Marion,  at  St.  Augustine^  Fla.,  the  old-type  work,  is  of  little 
value  for  defensive  purposes.  It  is  a  most  interesting  relic  of  the 
Spanish  invasion  of  America,  and  has  been  cared  for  and  preserved  as 
such  under  the  charge  of  an  ordnance  sergeant. 

With  funds  provided  by  the  appropriation  for  "National  Defense,'' 
act  of  March  9, 1898,  temporary  batteries  for  mounting  field  and  siege 
guns  were  built  near  the  mouth  of  the  St.  Johns  River,  at  St.  Augus- 
tine, at  Miami,  and  at  Tampa  Bay.  The  construction  of  two  emplace- 
ments for  8inch  breech-loading  rifies  at  St.  Johns  River,  two  emplace- 
ments for  8-inch  breech-loading  rifles,  and  two  emplacements  for  0-inch 
breech-loading  rapid-flre  guns,  at  Tampa  Bay,  was  commenced. 

Plans  and  estimates  were  under  preparation  for  a  battery  of  eight 
12-inch  mortars  at  Tampa  Bay,  proposed  to  be  constructed  with  ftinds 
appropriated  by  the  act  of  May  7, 1898. 

An  emergency  system  of  mine  defense  was  provided  for  the  St.  Johns 
River,  and  preparations  for  placing  mines  in  Tampa  Bay  were  under 
way. 

(See  Appendix  4  M.) 

Defenses  of  Key  West^  Fla. — Officers  in  charge,  Lieut  Col.  William 
H.  H.  Benyaurd,  Corps  of  Engineers,  until  February  1, 1898,  and  Capt. 
Charles  H.  McKinstry,  Corps  of  Engineers,  since  February  1, 1898; 
assistant,  Lieut.  Robcort  P.  Johnston,  Corps  of  Engineers,  until  June 
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19, 1898;  Division  Engineer,  Brig.  Gen.  Peter  C.  Hains,  XJ.  8.  Volun- 
teers, Colonel,  Corps  of  Engineers,  since  February  1, 1898. 

The  defenses  include  one  masonry  work  of  old  type.  In  whicli  plat- 
forms for  two  15-lncli  smoothbore  guns  and  for  three  8-inch  converted 
rifles  were  constructed  and  the  guns  mounted  during  the  fiscal  year. 
A  number  of  minor  repairs  necessary  for  the  preservation  of  the  work 
were  also  made. 

Emplacements  for  four  10-inch  and  two  8inch  guns  on  disappearing 
carriages  and  for  eight  12-inch  mortars  are  being  constructed  by  con- 
tract under  provisions  of  act  of  June  6,  1896.  Contract  entered  into 
March  4, 1897;  approved  March  27, 1897.  These  emplacements  were 
to  be  completed  by  January  1,  1898;  time  for  completion  has  been 
extended  until  September  7, 1898. 

The  gun  emplacements  are  practically  finished  except  70,000  yards 
sand  fill,  which  remain  to  be  placed;  800  yards  of  concrete  remain  to  be 
placed  at  mortar  battery,  and  about  78,(M)0  yards  of  sand  fill.  The  six 
guns,  five  of  the  gun  carriages,  and  six  of  the  mortar  carriages  have 
been  received  during  the  year.  Three  10-inch  and  two  8-iDch  guns 
and  six  mortar  carriages  have  been  mounted  complete. 

Mining  casemate  and  cable  gallery  were  practically  completed  dur- 
ing the  year. 

Two  additional  sites  for  fortifications  were  purchased. 

Under  allotments  for  the  appropriation  for  "National  Defense,'' 
emplacements  for  two  12inch  guns  on  nondisappearing  carriages  and 
for  two  4.7-inch  rapid-fire  guns  were  authorized.  At  the  close  of  the 
fiscal  year  the  12-inch  emplacements  were  in  progress  and  the  rapid-fire 
guns  mounted  temporarily,  peuding  completion  of  their  permanent 
emplacements,  upon  which  work  had  been  begun. 

Submarine  mines  were  planted  for  the  defense  of  the  harbor,  and  the 
mine  fields  patrolled  and  kept  in  repair  to  the  close  of  the  ye<ir. 

(See  Appendix  4  N.) 

Defenses  of  Pen8a4x>lay  Fla. — Officer  in  charge,  Maj.  Frederick  A. 
Mahan,  Corps  of  Engineers;  assistant,  Lieut.  James  P.  Jervey,  Corps 
of  Engineers;  Division  Engineer,  Brig.  Gen.  Peter  0.  Hains,  U.  S.  Vol- 
unteers, Colonel,  Corps  of  Engineers. 

The  defenses  include  two  masonry  works  of  old  type,  which  received 
a  number  of  minor  repairs  during  the  year. 

During  the  year  a  battery  of  four  10-inch  guns  on  disappearing  car- 
riages was  completed  in  all  details,  the  guns  mounted,  and  the  battery 
transferred  to  the  artillery  for  use  and  care.  Work  was  in  progress 
daring  the  year  upon  a  mortar  battery  for  eight  12-inch  mortars.  At 
the  close  of  the  year  the  masonry  work  had  been  finished,  all  the  base 
rings  set,  and  three  carriages  completely  mounted  and  the  others  well 
under  way.  The  principal  remaining  item  of  work  is  the  sand  fill, 
which  it  is  expected  to  complete  before  the  close  of  the  calendar  year. 

Under  allotments  from  the  appropriation  for  "National  Defense," 
emplacements  were  authorized  for  two  12-inch  guns  on  disappearing 
carriages,  for  two  8-inch  guns  on  disappearing  carriages,  and  for  two 
4.7-iuch  rapid-fire  guns.  At  the  close  of  the  year  the  rapid-fire  guns 
were  mounted  and  the  12-inch  and  8-inch  platforms  finished,  with  every 
prospect  of  the  entire  completion  of  the  batteries  before  the  close  of 
the  calendar  year. 

Submarine  mines  were  planted  and  maintained  in  condition  for  serv- 
ice to  the  close  of  the  year. 

(See  Appendix  4  O.) 


28     REPORT  OP  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY. 

Defenses  of  MoMle  and  Mississippi  Sound. — Officer  in  charpre,  Maj. 
William  T.  Eossell,  Corps  of  Eng:ineeia;  assistant,  Lieut.  James  H. 
Cavanaugb,  Corps  of  Engineers;  Division  Engineer,  Brig.  Gen.  Peter 
C.  Hains,  U.  S.  Volunteers,  Colonel,  Corps  of  Engineers. 

The  defenses  include  three  masonry  works  of  old  type,  one  of  which 
is  practically  in  ruins.  Six  platforms  for  8-inch  converted  rifles  were 
repaired  and  two  platforms  rebuilt,  and  eight  8-inch  converted  rifles 
mounted. 

For  the  protection  of  the  site  of  Fort  Gaines  a  substantial  sea  wall 
with  groins  was  tinislied  during  the  fiscal  year  and  a  similar  wall  com- 
menced at  Fort  Morgan  and  carried  as  far  as  the  funds  available 
permitted. 

Tbe  battery  of  four  8  inch  guns  on  disappearing  carriages  under  con- 
struction at  tiie  beginning  of  the  year  was  substantially  completed,  and 
the  guns  mounted.  A  portion  of  the  sand  fill  and  some  minor  items 
remain  to  be  completed. 

A  concrete  cable  tank  for  the  storage  of  torpedo  cable  was  built  dur- 
ing the  year. 

Under  the  act  of  May  7, 1898,  the  construction  of  a  mortar  battery 
for  eight  12-inch  mortars  was  authorized,  and  the  plans  are  now  in 
preparation. 

Under  allotments  from  the  appropriation  for  "National  Defense,'' 
emplacements  were  authorized  for  two  12-inch  guns  on  disappearing 
carriages,  for  two  4.7-inch  rapid-fire  guns,  and  for  two  8  inch  B.  L. 
rifles  on  ir)-inch  smoothbore  carriages.  At  the  close  of  the  year  the 
rnpid-flre  guns  had  been  mounted,  the  12-inch  platforms  were  ready  for 
their  armament,  and  tbe  construction  of  the  8-inch  emplacements  was 
in  ])rogres8. 

The  entrance  to  the  harbor  was  obstructed  with  submarine  mines, 
planted  at  the  outbreak  of  the  war  with  Spain.  The  mine  fields  were 
kept  in  repair  and  patrolled  to  the  end  of  the  year. 

(See  Appendix  4  P.) 

Defenses  of  New  Orleans^  La,j  and  Sabine  Pass,  Tex. — Officer  in  charge, 
Maj.  James  B.  Quinn,  Corps  of  Engineers;  assistants,  Lieut.  Frederick 
W.'  Altstaetter,  Corps  of  Engineers,  from  December  6, 1897,  and  Capt. 
Henry  Jervey,  Corps  of  Engineers,  from  April  15, 1898;  Division  Engi- 
neer, Col.  Henry  M.  Kobcrt,  Corps  of  Engineers. 

Tbe  defenses  of  New  Orleans  include  two  masonry  works  of  old 
type,  which  received  such  minor  repairs  as  were  necessary  for  their 
preservation.  At  the  outbreak  of  the  war  one  8-inch  converted  rifle 
and  seven  15  inch  smoothbore  guns  were  mounted  on  platforms  repaired 
and  put  in  order  for  this  purpose. 

At  the  close  of  tbe  i)revious  fiscal  year  the  battery  of  two  10-inch 
guns  on  disapi>e5iring  carriages  had  been  substantially  ex)mpleted. 
During  the  year  the  remaining  details  were  finished,  an  electric-light 
plant  provided,  and  the  guns  mounted.  Work  was  continued  through- 
out the  year  upon  tbe  battery  for  two  8-inch  guns  on  disappearing 
carriages,  with  the  result  that  the  battery  was  practically  completed 
and  the  guns  mounted.  Some  of  the  earth  filling  and  certain  minor 
details  remain  to  be  completed. 

Under  allotments  from  the  appropriation  for  "National  Defense,'' 
emplacements  were  authorized  for  two  additional  8-inch  guns  on  dis- 
appearing cjirriages,  for  two  8  inch  B.  L.  rifles  on  15-inch  smoothbore 
carriages,  and  for  two  4.7-inch  rapid-fire  guns.  Active  operations  were 
in  progress  upon  all  these  emplacements  at  the  close  of  the  year,  with 
the  expectation  that  they  would  be  finished  before  January  1,  1899. 
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Snbmarine  mines  were  planted  in  tbe  Mississippi  River  and  kept  in 
condition  for  service  to  tbe  end  of  the  year.  Owing  to  tbe  pfrejit  depth 
and  swift  current  this  work  was  particularly  trying  and  difficult. 

At  tbe  outbreak  of  tbe  war  Sabine  Pass  was  entirely  undefended, 
and  became  an  object  of  solicitude  lest  its  recently  improved  harbor 
be  made  the  subject  of  a  Spanish  attack.  Under  the  appropriation  for 
"National  Defense,"  temporary  batteries  for  four  sie^e  guns  were  quickly 
constructed  and  the  guns  placed  in  position.  These  were  subsequently 
withdrawn  for  use  in  Cuba  and  replaced  by  field  guns.  Provision  was 
also  made  for  mounting  an  8-incb  B.  L.  rifle  on  moditied  15-inch  smooth- 
bore carriage,  tbe  emplacement  for  which  was  under  construction  at 
the  close  of  the  fiscal  year. 

Material  for  an  improvised  mine  defense  was  accumulated,  but  the 
progress  of  events  rendered  planting  mines  unnecessary. 

(See  Appendix  4  Q.) 

Defenses  of  Galveston^  Tea?.— Officers  in  charge,  Lieut.  Col.  Alexander 
M.  Miller,  Corps  of  Engineers,  until  September  10, 181)7;  Capt.  Charles 
S.  Rich6,  Corps  of  Engineers^  from  September  10, 1807,  to  June  16, 1808; 
and  Maj.  James  B.  Quinn,  Corps  of  Engineers,  from  June  16,  1808; 
assistants,  Capt.  Charles  S.  Ricbt'*,  Corps  of  Engineers,  until  September 
10, 1897,  and  Lieut.  Harry  Burgess,  Corps  of  Engineers,  since  April  11, 
1898;  Division  Engineer,  Col.  Eenry  M.  Robert,  Corps  of  Engineers. 

At  the  beginning  of  the  fiscal  year  emplacements  were  under  con- 
struction, by  hired  labor,  for  two  10- inch  guns  on  disai)pearing  carriages, 
and  by  contract,  under  the  act  of  June  6, 1896,  for  eight  12-inch  mortars. 
During  the  year  the  gun  battery  was  finished,  except  an  electric-lighting 
system,  and  one  gun  mounted.  The  other  gun  can  not  be  mounted  until 
the  delivery  of  its  carriage,  which  is  an  all-round-fire  disappearing  one. 
The  mortar  battery  was  substantially  completed  by  the  contractor,  and 
the  armament  mounted. 

Title  to  an  additional  site  of  about  125  acres  was  acquired  by 
purchase. 

Under  allotments  from  the  appropriation  for  **  National  Defense,'^ 
emplacenoents  were  authorized  for  two  10-inch  guns  and  for  two  8-inch 
guns,  all  on  disappearing  carriages,  and  for  two  4.7inch  rapid-fire  guns. 
At  the  close  of  the  year  the  platforms  for  the  10-inch  and  8-inch  guns 
were  ready  for  their  armament,  and  tbe  rapid-fire  emplacements  were 
under  construction. 

The  entrance  to  Galveston  Harbor  was  obstructed  by  submarine 
mines  at  the  beginning  of  the  war.  These  were  kept  in  repair  and  the 
mine  fields  patrolled  to  the  end  of  the  year. 

(See  Appendix  4  R.) 

Defenses  of  lake  ports  in  New  York, — Officers  in  charge  of  defenses 
on  Lake  Champlain,  Maj.  William  S.  Stanton,  Corps  of  Engineers, 
until  October  1,  1897,  and  Lieut.  Col.  Alexander  M.  Miller,  Corps  of 
Engineers,  since  October  1 ,  1897.  Oflficer  in  charge  of  defenses  of  other 
lake  ports  in  New  York,  Maj.  William  S.  Stanton,  Corps  of  Engineers; 
Division  Kngineer,  Brig.  Gen.  George  L.  Gillespie,  U.  S.  Volunteers, 
Colonel,  Corps  of  Engineers. 

These  consist  of  three  works  of  older  type,  one  garrisoned  and  the 
others  in  the  charge  of  ordnance  sergeants.  The  work  of  shore  pro- 
tection at  Fort  Niagara,  commenced  in  the  previous  year,  was  continued, 
under  contract,  and  completed.  Aside  from  this,  no  work  was  done  at 
any  of  the  forts,  except  such  minor  repairs  as  became  necessary  from 
time  to  time. 

(See  Appendix  4  S.) 
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Bef ernes  of  San  Diego^  Cal. — OflScer  in  charge,  Maj.  Charles  E.  L.  B. 
Davis,  Corps  of  Engineers;  assistants,  Lieut.  Herbert  Deakyne, 
Corps  of  Engineers,  to  January  10, 1898,  and  Capt.  James  J.  Meyler, 
Corps  of  Engineers,  since  July  3, 1897;  Division  Engineer,  Col.  Charles 
E.  Suter,  Corps  of  Engineers. 

During  the  fiscal  year  ending  June  30, 1898,  two  contracts  were  in 
force,  one  for  the  construction  of  two  emplacements  for  10-inch  guns  on 
disappearing  carriages  and  a  mining  casemate,  to  be  completed  by 
December  31, 1897,  and  one  for  the  construction  of  a  third  emplace- 
ment for  the  same  battery,  the  time  of  completion  being  January  1, 
1898.  Both  contracts  were  with  the  California  Construction  Company, 
of  San  Francisco,  Cal.  The  time  of  completion  was  extended  on  both 
contracts  until  JPebruary  7,  1898,  on  which  date  the  work  was  com- 
pleted. 

After  the  completion  of  the  contracts  many  minor  additions  were 
made  to  the  emplacements  and  the  mining  casemate,  rendered  impera- 
tive to  put  the  place  in  readiness  for  actual  hostilities. 

Between  April  19  and  May  21, 1898,  the  guns  and  carriages  for  the 
three  emplacements  were  mounted  by  the  artillery  garrison  of  San 
Diego  Barracks. 

Six  mines  were  planted  on  May  23  and  nine  more  on  May  24,  making 
five  triple  groups,  leaving  an  open  passage  marked  by  regular  channel 
buoys  belonging  to  the  United  States  Light-House  Establishment. 

The  battery  commander  has  two  Napoleon  guns  trained  on  the  mine 
fields,  and  the  XT.  S.  revenue  cutter  Corwin  has  charge  of  the  patrol  of 
that  portion  of  the  coast. 

(See  Appendix  4  T.) 

Defenses  of  San  Francisco j  Cal. — Oflftcer  in  chargeof  artillery  defense 
of  south  side  of  San  Francisco  Bay,  Col.  Charles  E.  Suter,  Corps  of 
Engineers.  Officers  in  charge  of  artillery  defense  of  north  side  of  San* 
Francisco  Bay,  Maj.  Charles  E.  L.  B.  Davis,  Corps  of  Engineers,  until 
January  17, 1898,  and  Col.  Charles  E.  Suter,  Corps  of  Engineers,  since 
January  17, 1898:  Division  Engineer,  Col.  Charles  E.  Suter,  Corps  of 
Engineers,  until  January  17, 1898.  Officers  in  charge  of  the  torpedo 
defense  of  San  Francisco  and  of  the  artillery  defense  of  the  islands  in 
San  Francisco  Bay,  Maj.  Charles  E.  L.  B.  Davis,  Corps  of  Engineers, 
until  January  14,  1898,  and  Maj.  William  H.  Heuer,  Corps  of  Engi- 
neers, since  January  14,  1898;  Division  Engineer,  CoL  Charles  K. 
Suter,  Corps  of  Engineers.  On  April  7, 1898,  Major  Heuer  transferred 
the  works  of  artillery  defense  of  Angel  Island  to  Colonel  Suter,  who 
retained  charge  to  the  end  of  the  year.  Assistants,  Capt.  Charles  L. 
Potter,  Corps  of  Engineers,  until  November  27, 1897;  Lieut.  Herbert 
Deakyne,  Corps  of  Engineers,  since  January  10, 1898;  Lieut.  Louis  C. 
Wolf,  Corps  of  Engineers,  since  September  30, 1897;  Lieut.  Meriwether 
L.  Walker,  Corps  of  Engineers,  from  May  4  to  May  14,  1898,  and  Capt. 
Francis  E.  Shunk,  Corps  of  Engineers,  from  May  6, 1898. 

The  defenses  include  two  masonry  works,  and  a  number  of  earthen 
barbette  batteries  of  old  type  located  at  various  points  in  the  harbor. 
Platforms  were  built  for  seven  8-inch  converted  rifles,  and  seven  addi- 
tional platforms  of  the  same  kind  ordered,  upon  which  work  was  in 
progress  at  the  close  of  the  fiscal  year. 

At  the  close  of  the  previous  fiscal  year  the  modern  defenses  consisted 
of  a  sixteen  12inch  mortar  battery,  completed  and  armed;  of  nine  com- 
pleted emplacements  for  12-inch  guns,  five  of  which  had  their  arma- 
ment in  position,  and  of  three  completed  10-inch  emplacements,  two  of 
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which  were  armed.  Dnring  the  year  three  additional  12-iDch  gnus  and 
one  10-inch  gun  were  mounted  on  completed  emplacements;  the  oon- 
stmction  of  two  additional  emplacements  for  lO-tnch  guns  on  disap- 
pearing carriages  commenced, and  the  same  completed  and  armed;  a 
second  sixteen  12-inch  mortar  battery  completed  and  all  carriages 
mounted,  and  two  5-inch  rapid-fire  emplacements  completed  as  far  as 
practicable  before  the  receipt  of  their  armament.  Improvements  and 
additions  required  by  the  adopted  system  of  fire  control,  and  provided 
for  in  the  original  plans,  were  made  to  the  earlier  gun  and  mortar 
emplacements. 

An  additional  mining  casemate  was  finished,  and  the  cable  tanks  at 
the  torpedo  station  completed. 

Under  the  act  of  May  7, 1898,  emplacements  have  been  authorized 
for  four  12-inch  guns  on  disappearing  carriages  and  for  two  8-inch  guns 
on  disappearing  carriages.  The  plans  for  these  were  being  prepared  at 
the  end  of  the  year. 

Under  allotments  from  the  appropriation  for  *^  National  Defense," 
three  emplacements  for  8-inch  guns  on  nondisappearing  carriages  were 
ordered,  and  substantially  completed  by  the  end  of  the  year. 

At  the  outbreak  of  the  war  active  preparations  were  made  for  a  tor- 
pedo defense.  This  was  somewhat  delayed  by  the  inability  to  procure 
the  needed  cable,  but  a  number  of  mines  were  successfully  planted 
before  the  end  of  the  year. 

(See  Appendix  4  U.) 

Defenses  of  mouth  of  Columbia  River. — Officer  in  charge,  Maj.  Walter 
L.  Fisk,  Corps  of  Engineers;  assistants,  Maj.  Olement  A.  F.  Flagler, 
U.  S.  Volunteers,  Captain,  Corps  of  Engineers,  until  December  11, 18i)7, 
and  Lieut.  William  D.  Connor,  Corps  of  Engineers,  from  September 
30, 1897,  to  April  11, 1898;  Division  Engineer,  OoL  Charles  B.  Suter, 
Corps  of  Engineers. 

The  defenses  include  two  works  of  old  type,  both  of  which  were  gar- 
risoned at  the  end  of  the  year.  A  platform  for  15-inch  smoothbore 
gun  was  constructed  and  the  gun  mounted.  Sundry  minor  repairs  were 
made  for  the  preservation  of  these  works. 

The  work  of  mounting  the  armament  of  the  four  10-inch  emplace- 
ments, which  was  in  progress  at  the  close  of  the  previous  fiscal  year, 
was  finished,  and  the  battery  transferred  to  the  troops  for  use  and  care. 
Work  was  continued  upon  the  two  emplacements  for  8-inch  guns  on 
disappearing  carriages,  and  the  same  completed  and  their  armament 
placed  in  position.  With  funds  derived  from  the  act  of  March  3, 1897, 
emplacements  were  authorized  for  an  additional  8-inch  gun  on  disap- 
pearing carriage  and  for  eight  12-inch  mortars.  At  the  close  of  the 
year  the  8-inch  emplacement  was  completed  and  awaiting  its  armament. 
The  mortar  battery  was  also  essentially  finished,  and  seven  carriages 
mounted.    The  remainder  of  the  armament  had  not  yet  been  delivered. 

Under  the  act  of  May  7, 1898,  two  emplacements  for  lOinch  guns  on 
all-round  fire  disappearing  carriages  will  be  constructed,  and  plans  are 
now  in  preparation. 

Two  mining  casemates  and  a  concrete  cable  tank  for  the  storage  of 
torpedo  cables  were  built  during  the  year. 

Under  allotments  from  the  appropriation  for  "National  Defense," 
preparations  were  made  for  a  submarine-mine  defense.  Materials  were 
accumulated,  apparatus  installed,  explosives  procured,  and  cables  laid, 
but  no  mines  had  been  planted  at  the  close  of  the  year. 

(See  Appendix  4  V.) 
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Defenses  of  Puget  Sound. — OflBcer  iu  charge,  Gapt.  Harry  Taylor, 
Corps  of  Engineers;  as-sistant,  Lieut  Meriwether  L.  Walker,  Corps  of 
EDgineers,  until  May  4,  1898,  and  from  May  14, 1898;  Division  Engi- 
neer, Col.  Charles  R.  Suter,  Corps  of  Engineers. 

There  are  no  existing  works  of  defense  on  Puget  Sound.  During  the 
year  einpla(^emeuts  for  four  lO-inch  guns  on  disappearing  carriages,  for 
four  10-inch  guns  on  noiidisappearing  carriages,  for  two  12-inch  guns 
on  iion(lisai>pearing  carriages,  and  for  sixteen  12  inch  mortars  have 
been  under  construction.  These  emplacements  are  all  being  built  by 
contract. 

The  platforms  for  all  the  10  inch  guns  were  finished  at  the  end  of  the 
year.  Two  of  the  emplacements  ior  lO-inch  guns  on  nondisappearing 
carriages  and  two  for  10  inch  guns  on  di8a])pearing  carriages  were  prac- 
tically comi)leted  at  the  end  of  the  yenr.  The  other  two  emplacements 
for  disappearing  guns  were  well  advanced.  The  remaining  lO-inch 
emplacements  were  about  half  completed  and  the  two  12inch  emplaire- 
ments  well  started.  The  site  of  the  mortar  battery  had  been  cleared 
and  the  excavation  for  one  of  the  pits  neatly  completed. 

A  reconnaissance  at  Port  Angeles,  Wash.,  was  made. 

One  site  was  obtained  during  the  year,  partly  by  |>archase  and  partly 
b}"^  condemnation,  and  condemnation  proceedings  for  obtaining  title  to 
two  more  sites  begun. 

Plans  for  a  battery,  consisting  of  five  lO-inch  guns  and  two  12-inch 
guns,  to  be  located  on  the  site  acquired  during  the  y^r,  were  prepared. 

(See  Appendix  4  W.) 

ESTIMATJ58  OP  APPROPRIATIONS  REQUIRED  FOR  181»-1900. 

Fortificaiiona. 

For  gun  and  mortar  batteries $4,410,000 

For  purchase  of  land  for  fortifications 300,000 

For  protection,  preservation,  and  repair  of  fortifications 100, 000 

For  preparation  of  plans  for  fortifications 5,000 

For  Kea  walls  and  embankuients -2, 500 

For  torpedoes  for  harbor  defense:  For  the  pnrchase  of  submarine  mines 
and  necensary  appliances  to  operate  tlieiu,  for  closing  the  chaunelH  Icad- 
iufr  to  onr  principal  seaports;  for  needful  casemates,  cable  galleries, 
etc.,  to  render  it  posHible  to  operate  submarine  mines,  and  for  continu- 
ing torpedo  experiments 100,000 

Total 4,917,500 

Engineer  Depot  at  WiVeta  Point,  N.  Y, 

For  incidental  expenses  of  depot $5,000 

For  purchase  of  materials  for  use  of  United  States  Engineer  School  and 

for  instruction  of  battalion 1, 500 

For  pnrchase  and  repair  of  instruments 3, 000 

For  ])nrchase  and  binding  of  professional  works  for  library  of  United 

States  Engineer  School 600 

Total 10,000 

RIVER   AND    HARBOR    IMPROVEMENTS. 

The  funds  with  which  the  works  for  the  improvement  of  rivers  and 
harbors  were  prosecuted  durinf^  the  last  Hscal  year  were  derived  from 
the  appropriations  made  by  joint  resolution  of  Congress  approved 
March  31,  1897,  the  Kan<lry  civil  act  approved  June  4,  1897,  and  the 
deliciency  act  approved  July  19, 1897,  for  certain  works,  the  completion 
of  which  had  been  authorized  by  laws  of  September  19, 1890,  July  13, 
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18929  and  June  3, 1896,  and  from  snch  balances  of  former  appropria- 
tions as  were  available.  Ttie  balances — mainly  firom  the  last  river  and 
harbor  act  (Jane  3, 1896) — were  in  most  cases  so  small  as  to  materially 
limit  work,  or  entirely  prohibit  it,  on  the  class  of  improvements  depend- 
ent apon  the  asoal  appropriations  in  the  river  and  harbor  acts.  In 
addition  9250,000  was.  appropriated  by  act  of  Febraary  26,  1K97,  for 
work  of  closiDg  crevasse  in  Pass  a  Lioutre  at  the  month  of  the  Missis- 
sippi Biver,  operations  nnder  which  were  continued  during  the  past 
year. 

Statements  derived  from  the  reports  of  the  officers  in  charge  of  the 
several  works,  and  given  herewith,  set  forth  the  condition  of  each 
improvement,  and  the  extent  of  the  work  performed  during  the  last 
fiscal  year.  Further  appropriations  for  works  of  river  and  harbor 
improvements  were  made  by  joint  resolution  approved  April  11, 1898, 
providing  $2,000  for  survey  of  Anaoostia  Biver,  the  sundry  civil  act 
approved  July  1, 1898,  providing  $14,492,459.56,  and  the  deficiency  act 
approved  July  7, 1898,  providing  $360,001.02. 

Experience  has  shown  that  the  system  of  providing  funds  for  carry- 
ing ou  continuously  or  the  completion  of  certain  works  has  heretofore 
resulted  in  materially  reducing  cost  and  in  granting  benefits  to  com- 
merce within  reasonable  periods,  and  if  this  system  is  restricted  to 
works  fully  justified  by  the  interests  of  commerce  involved  it  will  prove 
an  economical  one,  provided  appropriations  are  so  made  as  to  avoid 
delays  in  payment  to  contractors.  The  act  of  1896,  in  providing  for  the 
completion  of  certain  works,  extends  the  payments  for  such  work  over 
several  years,  with  the  thought,  possibly,  that  contractors  would  be 
willing  to  carry  such  works  to  completion  rapidly,  awaiting  action  of 
Congress  for  payment,  but  such  result  can  not  be  assured,  and  in  most 
cases,  while  the  continuing  contracts  result,  as  a  rule,  in  greatly 
reduced  prices,  the  time  of  completion  remains  a  function  of  the  rate 
of  appropriation  of  funds.  The  disadvantage  which  may  result  from 
such  continuous  contracts  is  the  necessity  for  planning  in  all  detail  in 
a  very  limited  time  the  work  of  many  years  in  advance,  which  may 
interfere  with  such  modifications  of  plan  as  continued  experience  may 
dictate  to  be  most  desirable. 

The  total  amount  actually  expended  for  the  improvement  of  rivers 
and  harbors  during  the  fiscal  year  ending  June  30, 1898,  is  as  follows: 

For  general  improveinent  of  riyers  and  harbors $13, 395, 428. 84 

For  removal  of  wrecks 51,334.19 

For  operatiDg  dredge  boats  and  snae  boats 66,432.36 

For  operatio  ff  canals  and  other  worKS  of  navigation 671, 368. 04 

For  work  nnder  Mississippi  River  Commission 2, 536, 786. 09 

For  work  nnder  Missonn  River  Commission,  including  improvement 

of  Osage  and  Gasconade  rivers,  Missouri 424,741.60 

For  gauging  waters  of  the  Lower  Mississippi  River  and  its  principal 

tributoriee 5,998.39 

For  examinations  and  surveys  of  ISouth  Pass,  Mississippi  River *  9, 70f).  57 

Total 17,161,799.08 

The  total  estimate  submitted  by  the  Chief  of  Engineers  for  1900  for 
continuous  work  authorized  by  Congress  is  $12,883,437. 

For  the  construction  and  maintenance  of  works  authorized  by  Con- 
gress, but  not  provided  for  by  continuing  contracts,  estimates  amount 
ing  to  9tN580,341  are  presented. 

Under  the  provisions  of  law  the  operating,  care,  and  maintenance  of 

*  This  amount  is  exclusive  of  the  sum  paid  the  executors  of  the  estate  of  James 
B.  Eads  for  "maintaining  jetties  and  other  works  at  South  Pass,  Mississippi  River.'' 
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certain  public  works  is  provided  for  by  an  indefinite  appropriation  of 
July  5, 1884. 

A  large  number  of  the  works  which  have  been  constructed  by  the 
authority  of  Congress,  and  which  can  not  be  maintained  under  the 
indefinite  appropriation,  require  annual  expenditures  for  repairs  and 
renewals  if  they  are  to  be  kept  in  a  state  of  efficiency.  It  has  hereto- 
fore been  customary  to  restrict  estimates  for  improvement  or  mainte- 
nance to  works  for  which  a  balance  of  the  estimated  cost  of  completion 
remains  to  be  appropriated,  or  for  which  estimates  for  maintenance 
have  been  expressly  authorized  by  Congress.  It  has  been  assumed,  in 
presenting  the  estimates  for  the  year  1900,  that  Congress,  in  authorizing 
certain  work  to  be  completed  in  the  interest  of  commerce  and  naviga- 
tion, included  in  such  authority  permission  to  submit  estimates  for  pre- 
serving the  improvement  in  an  efficient  condition.  As  a  confirmation 
of  the  view  taken,  and  to  remove  all  doubt  as  to  the  propriety  of  such 
estimates  in  the  future,  it  is  recommended  that  general  authority  be 
granted  the  Chief  of  Engineers  to  present  such  estimates  for  works 
whose  maintenance  is  considered  necessary  in  the  interest  of  commerce 
and  navigation. 

Section  6  of  the  river  and  harbor  act  of  August  11, 1888,  provides 
funds  for  gauging  the  waters  of  the  Mississippi  Eiver  and  its  principal 
tributaries  by  an  indefinite  appropriation  of  $6,000  annually. 

The  sum  of  $25,000  annually  is  made  available  by  the  act  of  August 
11, 1888,  for  operating  snag  boats  and  dredge  boats  on  Upper  Missis- 
sippi Eiver.  The  same  act  also  makes  available  the  sum  of  $100,000 
annually  for  the  work  of  removing  snags  and  wrecks  from  the  Missis- 
sippi Eiver. 

By  act  of  September  19, 1890,  as  amended  by  act  of  June  3, 1896, 
$50,000  is  made  available  annually  for  operating  snag  boats  on  Ohio 
Eiver. 

Eeports  are  appended  of  work  accomplished  in  the  removal  of  wrecks 
obstructing  or  endangering  navigation,  as  provided  for  in  section  4  of 
the  river  and  harbor  act  approved  June  14, 1880,  and  enlarged  by  pro- 
vision in  the  river  and  harbor  act  of  August  2, 1882. 

Under  the  authority  given  to  the  Secretary  of  War  in  section  12  of 
the  river  and  harbor  act  approved  September  19, 1890,  harbor  lines  have 
been  established  during  the  past  fiscal  year  at  the  following  localities, 
details  of  which  will  be  found  in  the  local  officers' reports:  East  side  of 
East  Eiver,  at  Long  Island  City,  N.  T.,  from  canal  of  the  Devoe  Manu- 
facturing Company  to  Newtown  Creek;  on  the  Brooklyn  side  of  East 
Eiver,  New  York,  between  Hamilton  avenue  and  the  New  York  and 
Brooklyn  Bridge;  eastern  shore  of  Hudson  Eiver  in  front  of  Yonkers, 
N.  Y.;  Galveston  Harbor,  Texas;  Davenport  Harbor,  Iowa;  St.  Clair 
Eiver  at  Port  Huron,  Mich.;  Sandusky  Harbor,  Ohio. 

The  provisional  harbor  lines  established  by  the  Secretary  of  War 
January  19, 1893,  in  the  vicinity  of  the  Savannah,  Ga.,  quarantine  sta- 
tion, were  abandoned,  and  all  orders  of  the  War  Department  concerning 
them  revoked  January  6, 1898.  The  harbor  lines  along  Hutchinsons 
Island,  Savannah  Harbor,  Georgia,  established  by  the  Secretary  of 
War  January  19,  1893,  were  modified  December  2, 1897. 

Harbor  lines  for  St.  Joseph  Harbor,  Michigan,  were  approved  by  the 
Secretary  of  War  April  1, 1896,  and  provided  for  a  "slip''behina  the 
Government  wing  dam.  A  modification  of  these  lines  was  approved  by 
the  Secretary  November  17, 1897,  by  which  the  position  of  the  "slip*^  was 
changed  to  near  the  railroad  bridge. 
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BxamlnationB  were  made  daring  the  year,  whenever  required  by  the 
committees  of  Gongress,  of  bills  aathorizing  the  constmction  of  bridges 
and  for  other  porposes  npon  which  the  views  of  the  War  Department 
were  desired. 

Daring  the  fiscal  year  examinations  were  made  of  snch  plans  and 
locations  as  were  sabmitted  by  parties  interested  of  bridges  proposed 
to  be  bnilt  over  navigable  waters  subject  to  the  approval  of  the  Secre- 
tary of  War.  A  brief  statement  is  given  of  the  action  had  in  such 
cases. 

Under  sections  4  and  5  of  the  river  and  harbor  act  approved  Sep- 
tember ^19, 1890,  persons,  corporations,  or  associations  owning  or  con- 
trolling bridges  over  navi^ble  waterways  of  the  United  States  which 
are  nnreasonable  obstructions  to  the  free  navigation  of  such  waters, 
after  being  given  a  reasonable  opportunity  to  be  heard,  have  been 
notified  to  so  alter  the  bridges  as  to  render  navigation  through  or 
under  them  reasonably  free,  easy,  and  unobstructed.  In  each  case  the 
changes  required  to  be  made  were  specified  in  the  notice,  and  reason- 
able time  was  prescribed  in  which  to  make  them.  A  detailed  statement 
of  the  cases  is  given  further  on  in  this  report. 

I  have  no  report  to  submit  of  instances  during  the  year  in  which 
piers,  breakwaters,  or  other  works,  built  by  the  United  States  in  aid 
of  commerce  or  navigation,  were  used,  occupied,  or  injured  by  corpora- 
tions or  individuals,  reports  of  which  are  called  for  by  section  2  of  the 
river  and  harbor  act  approved  July  5, 1884,  and  by  section  4  of  the  river 
and  harbor  act  approved  August  5, 1886. 

The  river  and  harbor  act  of  June  3, 1896,  required  the  submission  to 
Congress  of  a  compilation  with  full  details,  of  all  preliminary  examina- 
tions and  surveys  heretofore  made,  a  complete  list  with  details  of  all 
projects  now  being  carried  out,  and  certain  details  as  to  expenditures 
for  rivers  and  harbors.  A  report  containing  the  information  called  for 
was  submitted  under  date  of  May  10, 1898,  and  printed  in  House  Doc 
No.  482,  Fifby-fifth  Congress,  second  session. 

Obstruction  of  navigable  Southern  rivers  by  the  aquatic  plant  hnown  as 
the  water  hyacinth. — The  sundry  civil  act  approved  June  4, 1897,  made 
provision  for  the  investigation  of  the  obstruction  of  the  navigable 
waters  of  Florida,  Louisiana,  and  other  South  Atlantic  and  Gulf 
States  by  an  aquatic  plant  known  as  the  water  hyacinth,  and  author- 
ized such  experiments  as  might  be  deemed  necessary  to  determine  some 
suitable  and  feasible  plan  or  method  of  checking  and  removing  such 
obstacles  so  far  as  they  were  a  hindrance  to  interstate  and  foreign 
commerce. 

For  the  purpose  of  considering  the  question  demanding  attention 
under  this  provision  of  law,  a  Board  of  Officers  consisting  of  Lieut. 
CoL  W.  H.  H.  Benyaurd  and  Maj.  James  B.  Qoinn,  Corps  of  Engi- 
neers, was  constituted,  by  authority  of  the  Secretary  of  War,  to  give 
the  matter  such  consideration  as  is  possible  with  the  limited  funds  pro- 
vided. The  Board  has  instituted  certain  investigations  and  experi- 
ments, and  it  is  hox>ed  that  its  report  will  be  res^y  at  an  early  date. 
Delay  in  the  submission  of  the  report  has  occurred,  owing  to  press  of 
duties  in  connection  with  work  on  fortifications  and  mining  defense. 

Southwest  Pass  of  the  Mississippi  Biver. — ^The  Board  of  Engineer 
Officers  appointed  under  the  provisions  of  joint  resolution  approved 
February  17;  1898,  for  the  purpose  of  making  a  survey  and  report  upon 
the  practicability  of  securing  a  navigable  channel  of  adequate  width 
and  of  35-foot  depth  at  mean  low  water  of  the  Oulf  of  Mexico  through- 
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oat  the  Soathwest  Pass  of  the  Mississippi  Biver,  is  dow  engaged  in  the 
performance  of  the  daty  imposed^  and  it  is  expected  that  their  report 
on  this  subject  will  be  completed  m  time  to  permit  of  its  sabmission  to 
Congress  before  the  close  of  its  next  session. 

South  Pdss  of  the  Mississippi  River. — During  the  year  the  required 
channel  was  maintained  through  the  shoal  at  the  head  of  South  Pass 
and  through  the  Pass  itself,  except  during  sixty-three  days,  when  the 
channel  in  Grand  Bayou  and  Goat  Island  reaches  and  near  the  foot  of 
Goat  Island  did  not  contain  the  required  depth. 

The  required  channel  ^'through  the  jetties'^  and  beyond  them  to 
deeper  water  in  the  Gulf  was  maintained  during  the  year,  except  for 
four  days. 

The  engineering  works  in  the  charge  of  this  office  are  arranged  in  five 
divisions,  and  officers  assigned  as  division  engineers  to  overlook  the 
works  as  follows: 

West  of  the  Kocky  Mountains:  Pacific  Division,  Col.  Chas.  li.  Suter, 
Corps  of  Engineers.  East  of  the  Rocky  Mountains :  Northeast  Division, 
Brig.  Gen.  G.  L.  Gillespie,  U.  8.  Volunteers,  colonel,  Corps  of  Engineers; 
Southeast  Division,  Brig.  Gen.  Peter  C.  Uains,  U.  S.  Volunteers, 
colonel,  Corps  of  Engineers ;  Southwest  Division,  Col.  Henry  M.  Robert, 
Corps  of  Engineers;  Northwest  Division,  Col.  J.  W.  Barlow,  Corps  of 
Engineers. 

Some  action,  it  seems  to  me,  is  necessary  on  the  part  of  Congress  to 
place  it  within  the  power  of  the  Secretary  of  War  to  authorize  expendi- 
tures of  a  reasonable  amount  in  extending  aid  to  persons  injured  while 
in  the  employ  of  the  United  States,  and  I  earnestly  recommend  that  the 
subject  receive  careful  consideration  and  such  favorable  action  as  in  the 
judgment  of  Congress  may  be  deemed  equitable. 

ATLANTIC  COAST  AND  GULF  OP  MEXICO. 

IMPROVEMENT  OF  RIVERS  AND  HARBORS  IN  MAINE  AND  NEW 

HAMPSHIRE. 

This  district  was  in  the  charge  of  Maj.  B.  L.  Hoxie,  Corps  of  Engineers, 
having  under  his  immediate  orders  Lieut.  George  P.  Howell,  Corps  of 
Engineers.  Division  Engineer,  Brig.  Gen.  G.  L.  Gillespie,  TJ.  S.  Volun- 
teers, coloneL  Corps  of  Engineers. 

i.  Luhec  Channelj  Maine. — This  channel  lies  between  the  eastern 
extremity  of  the  State  of  Maine  and  Campobello  Island,  Dominion  of 
Canada. 

Originally  the  channel  was  but  5  feet  in  depth  at  mean  low  tide,  and 
but  2  feet  at  low  water  of  spring  tides.  A  project  was  adopted  in  1879 
which,  as  subsequently  modified,  provided  for  a  channel  275  feet  wide, 
increasing  to  300  feet  in  the  bends,  and  12  feet  deep  at  mean  low  tide. 
This  project  was  completed  in  1890,  practically  as  proposed,  at  a  cost 
of  $168,954.68.  In  1894  a  new  project  was  adopted  which  provided  for 
widening  the  existing  channel  to  a  least  width  of  500  feet,  with  a  depth 
of  12  feet  at  mean  low  tide.  The  work  covered  by  the  new  project  has 
been  estimated  to  cost  $150,000. 

The  expenditures  to  June30, 1897,  amounted  to  $208,821.44  ($168,954.68 
on  the  old  project  and  $39,866.76  on  the  new).  At  that  date  the  channel 
dredged  under  the  project  of  1879  had  been  widened  170  feet  at  the 
entrance  and  about  150  feet  at  the  turn  just  above  Cranberry  Point. 

The  expenditures  during  the  fiscal  year  1898  amounted  to  $31,068.06, 
the  operations  consisting  in  dredging,  under  a  contract  with  Moore  & 
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Wrigbt,  for  widening  the  channel  The  total  quantity  of  material 
removed  ander  this  contract  was  56,000  cnbic  yards,  the  contract  being 
completed  October  1,  1897,  since  which  time  no  work  has  been  done. 
The  channel  has  been  widened  abont  170  feet  at  the  entrance  and 
abont  190  feet  at  the  tarn  jnst  above  Cranberry  Point  The  most  diffi- 
cult and  expensive  part  of  the  work  (that  in  the  narrows)  is  completed. 
The  depth  is  12  feet  at  mean  low  tide. 

The  improvements  render  less  difficult  the  passage  of  a  way  which  is 
subject  to  strong  currents  and  frequent  fogs. 

The  commerce  in  this  channel  not  being  local  it  is  impracticable  to 
state  definitely  its  character  and  quantity.  The  local  tonnage  for  the 
calendar  year  1897  is  given  at  53,400  tons.  The  keeper  at  Quoddy  Head 
Light  Station  reports  that  957  steamers  and  7,054  sailing  vessels  of  all 
classes  passed  through  Lubec  Channel  during  daylight  in  the  calendar 
year  1897. 

July  1, 1897,  balance  nnexpended $32,178.56 

June  30,  1898,  amoant  expended  dDiing  fiscal  year 31,068.06 

Jnly  1,  1898,  balance  nnexpended 1, 110. 50 

July  1,  1898,  ontstanding  liabilities 10.00 

Jnly  1,  1898,  balance  available 1,100.50 


{Amonnt  (estimated)  required  for  completion  of  existing  project 78, 000. 00 
Amoant  that  can  be  profitably  expended  in  fiscal  vear  ending  J  une  30, 1900    30, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  Jnne  4,  1897. 

(See  Appendix  A  1.) 

2.  Moosabeo  Bar^  Maine. — ^Before  improvement  the  entrance  at  the 
eastern  end  of  Moosabec  Beach  was  difficult,  the  channel  being  crooked, 
with  ledges  on  either  hand.  The  direct  entrance  was  obstructed  by  a 
bar  on  which  the  depth  was  less  than  6  feet  at  mean  low  tide. 

A  project  adopted  in  1881  provided  for  a  channel  14  feet  deep  at  mean 
low  tide  and  not  less  than  200  feet  wide  through  the  bar  at  the  eastern 
entrance  to  the  reach.  October  30, 1888,  this  project  was  amended  to 
cover  the  widening  of  the  14-foot  channel  to  300  feet,  the  removal  of 
ledges  obstructing  the  channel,  and  the  construction  of  a  small  break- 
water to  divert  cross  currents.  The  estimated  cost  of  the  project  is 
$114,000. 

The  expenditures  to  June  30, 1897,  were  $87,969.07.  At  that  date 
the  300-foot  channel  had  been  completed,  a  breakwater  had  been  built, 
and  1,940  cubic  yards  of  ledge  had  been  removed. 

The  expenditures  during  the  fiscal  year  1898  were  $14,560.88,  the 
operations  consisting  in  the  removal  of  ledge  in  the  western  approach 
to  the  channel,  under  a  contract,  which  was  in  progress  at  the  close  of 
the  fiscal  year  1897.  This  contract  was  completed  in  August,  1897,  the 
total  quantity  of  ledge  taken  out  being  about  657  cubic  yards.  Work 
was  at  once  commenced  under  another  contract,  which  was  completed 
in  September,  1897,  about  584  cubic  yards  of  ledge  being  removed.  No 
work  has  been  done  since.  A  channel  has  been  dredged  to  14  feet  at 
mean  low  tide  and  the  ledge  at  the  western  entrance  is  being  excavated 
to  a  depth  of  16  feet.  The  excavation  of  the  ledge  is  to  widen  the 
entrance. 

The  commerce  benefited  is  not  local,  the  reach  being  extensively 
used  by  coastwise  vessels  both  as  a  harbor  of  refuge  and  a  sheltered 
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roate.    It  has  been  estimated  that  2,750  vessels  passed  throngh  the 
reach  daring  the  calendar  year  1897. 

July  1, 1897,  balance  unexpended $16,080.93 

June  30,  1898,  amount  expended  daring  fiBcal  year 14,660.88 

Jnly  1, 1898,  balance  unexpended 470.06 

{Amount  (estimated)  required  for  completion  of  existing  project 11,000.00 
Amoun  t  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1900    11, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  riyer  and 
harbor  acts  of  1866  and  1867  and  of  sundry  oivil  act  of  June  4, 1897. 

(See  Appendix  A  2.) 

3,  Narraguagvs  River j  Maine. — The  obstmction  to  navigation  con- 
sisted in  a  bar  at  the  month  of  the  river,  over  which  there  was  a  navi- 
gable depth  of  less  than  6  feet  at  mean  low  tide. 

The  project  is  to  dredge  a  channel  not  less  than  200  feet  wide,  having 
a  depth  of  11  feet  at  mean  low  tide  np  to  Long  Point,  and  a  depth  of  9 
feet  from  thence  to  the  anchorage;  estimated  cost,  $50,000. 

The  expenditures  to  Jnne  30, 1897,  for  improvements  below  Millbridge 
amounted  to  $39,738.83.  At  that  date  the  lower  and  middle  parts  of 
the  channel  had  been  dredged  to  the  width  of  200  feet,  to  the  depth 
of  11  feet  at  mean  low  tide. 

The  expenditures  during  the  fiscal  year  1898  were  $4,664.23,  of  whioh 
$4,570  was  for  liabilities  outstanding  at  end  of  last  fiscal  year.  No 
work  was  done.  The  expenditures  consisted  in  payment  for  work 
under  a  contract  completed  about  the  close  of  the  fiscal  year  1897. 

The  work  at  this  locality  was  dredged  to  the  depth  of  11  feet  at  mean 
low  tide,  but  shoaling  is  liable  to  occur. 

The  commerce  for  the  last  five  years  is  given  as  follows: 

Tons. 

1893 60,876 

1894 95,600 

1895 64,750 

1896 16,175 

1897 41,600 

July  1, 1897,  balance  unexpended $5,261.17 

,  Jnne  80, 1898,  amount  expended  during  fiscal  year r . . .      4, 664. 23 

July  1, 1898,  balance  unexpended 696.94 

(Amount  (estimated)  required  for  completion  of  existing  project 5, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  iine  30, 1900      6, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  oivil  act  of  June  4, 1897. 

(See  Appendix  A  3.) 

4.  Breakwater  from  Mount  Desert  to  Porcupine  Island^  Bar  Harbor^ 
Maine.— The  anchorage  in  front  of  the  town  of  Bar  Harbor,  as  well  as 
the  wharves  at  which  steamers  land,  is  exposed  to  storms  and  seas  from 
southeriy  directions,  at  times  rendering  the  anchorage  insecure  and  the 
landing  of  passengers  and  freight  at  the  wharves  difficult.  The  origi- 
nal project  was  to  construct  a  riprap  breakwater  on  a  direct  line  from 
Porcupine  Island  to  Dry  Ledge,  and  thence  to  within  a  short  distance 
of  Mount  Desert  Island. 

December  17, 1890,  the  Secretary  of  War  approved  a  slight  change 
in  the  direction  of  that  portion  west  of  Dry  Ledge,  the  alteration 
bringing  the  westerly  end  of  the  breakwater  somewhat  farther  to  the 
southward. 

In  January,  1893.  by  authority  of  the  Secretary  of  War  the  project 
was  again  amended,  and  now  provides  for  a  breakwater  on  the  direct 
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line  first  proposed,  but  somewhat  shorter,  terminating  at  a  distance  of 
about  600  feet  trom  the  low-water  line  on  Moant  Desert  Island,  and  a 
further  change  has  been  suggested  by  which  protection  will  be  given  to 
a  larger  area.    The  estimated  cost  of  the  present  project  is  (4'20,200. 

The  expenditures  to  June  30r,  1897,  were  $169,455.97,  completing  the 
breakwater  for  a  distance  of  666  feet  west  of  Dry  Ledge.  The  total 
projected  length  of  that  x)ortion  west  of  the  ledge  is  1,441  feet. 

Ko  work  was  done  during  the  fiscal  year  1898,  the  appropriation  being 
practically  exhausted. 

The  traffic  at  this  locality  is  chiefly  the  transx>ortation  of  passengers 
and  supplies.    No  statement  of  tonnage  could  be  obtained. 

July  1, 1897,  balance  nnexpended $544.03 

June  30, 189iB,  amomit  expended  daring  fiscal  year 84.68 

July  1, 1898,  balance  unexpended 509.40 

fAmoant  (estimated)  required  for  completion  of  existing  project 250, 200. 00 
Amount  that  can  be  profitably  expended  in  fiscal  vear  endiD  jr  June  30, 1900    50, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  i,  1897. 

(See  Appendix  A  4.) 

5.  Harbor  at  Sullivan  FalU^  Maine. — Sulliyan  Eiver  has  a  length  of 
about  6  miles,  and  is  the  outlet  of  a  large  bay.  About  midway  of  its 
length  a  point  of  land  projects  to  such  extent  as  to  reduce  the  width 
to  about  one-fourth  that  immediately  above  And  below,  and  at  this 
place  the  slope  and  velocity  are  such  that  the  locality  is  termed  Sullivan 
Falls.  The  bottom  is  ledge,  the  higher  portions  forming  dangerous 
obstructions  to  navigation.  Hatchers  Bock,  about  midway  of  the 
narrow  channel  at  the  falls,  had  originally  only  about  6  inches  of 
water  over  it  at  mean  low  tide. 

Under  a  project  completed  in  1875,  the  sum  of  $35,000  was  expended 
in  removing  three  old  piers,  in  excavating  the  obstructing  ledges  at  the 
falls  to  a  depth  of  7  feet  at  mean  low  tide,  and  in  placing  spindles  on 
two  rocks  near  the  mouth  of  the  river.  This  work  was  of  material 
benefit  to  navigation. 

Under  the  act  of  1890,  an  examination  was  made  of  Sullivan  Falls, 
and  a  new  project,  estimated  to  cost  $35,000,  for  removing  Hatchers 
Bock  and  two  other  points  of  ledge  to  a  depth  of  10  feet  at  mean  low 
tide  was  submitted.  The  first  appropriation  for  work  under  this  last 
project  was  by  act  of  June  3, 1896. 

There  were  no  expenditures  under  the  present  project  up  to  the  close 
of  the  fiscal  year  ending  June  30, 1897,  and  no  work  had  been  done. 

The  expenditures  during  the  fiscal  year  1898  were  $4,834.11,  the 
operations  consisting  in  removing  a  portion  of  Hatchers  Book  to  a 
depth  of  10  feet  at  mean  low  tide.  The  entire  quantity  of  ledge  taken 
out  was  about  415  cubic  yards,  removing  nearly  the  entire  area  of 
Batchers  Bock  to  the  specified  depth. 

The  commerce  for  1896  is  given  as  51,200  tons,  and  for  1897  50,790 
tons. 

July  1, 1897,  balance  unexpended $5,000.00 

June  30,  18^,  amount  expended  during  fiscal  year 4,834.11 

July  1, 1S98,  balance  unexpended 165.89 

{Amount  (estimated)  required  for  completion  of  existing  project 30, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1900    15, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  A  6.) 
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6.  Union  River j  Jlfatn^;— Originally  the  channel  of  Union  River  was 
mnch  obstructed,  and  in  the  upper  part  almost  closed,  at  low  tide.  Under 
a  project,  completed  in  1873,  the  sum  of  $30,000  was  expended  in  remov- 
ing a  large  quantity  of  mill  waste,  ledge,  and  bowlders,  giving  a  depth 
of  3  to  4  feet  at  mean  low  tide  up  to  the  head  of  navigation  at  Ellsworth. 

A  survey  of  Union  Kiver  and  Bay  was  made  under  the  act  of  1888, 
and  a  project  was  submitted  for  obtaining  a  channel  through  the  bar  at 
the  mouth  of  the  river  by  the  construction  of  a  jetty,  and  for  a  depth  of 
6  feet  at  mean  low  tide  in  the  upper  part  of  the  river  by  dredging.  The 
total  cost  was  estimated  at  $225,000,  about  $145,000  of  which  was  for 
dredging.  It  was  found  that  the  channel  was  again  filling  with  mill 
waste.  The  first  appropriation  since  this  survey  was  by  the  act  of  June 
3,  1896,  which  appropriated  $15,000  for  improving  Union  River  by 
dredging.  There  were  no  expenditures  under  the  present  project  up 
to  the  close  of  the  fiscal  year  ending  June  30, 1897,  and  no  work  had 
been  done. 

The  expenditures  during  the  fiscal  year  1898  were  $609.05,  the  opera- 
tions consisting  in  dredging  to  the  depth  of  6  feet  at  mean  low  tide. 
By  the  close  of  the  year  the  work  had  advanced  to  a  point  about  3,000 
feet  from  the  lower  end  of  the  dredged  channel  working  upstream,  but 
a  section  of  about  1,000  feet,  where  harder  material  was  encountered, 
was  not  down  to  grade. 

The  commerce  for  1896  is  given  as  54,000  tons,  and  for  1897,  57,685 
tons. 

Jnly  1, 1897,  balance  unexpended $15,000.00 

June  30, 1S98,  amount  expended  during  fiscal  year 609. 05 

July  1, 1898,  balance  unexpended 14,390.95 

July  1,  1898,  outstanding  liabilities $125.00 

July  1,  1898,  amount  covered  by  nnoompleted  contracts 13, 680. 00 

13,805.00 

July  1, 1898,  balance  available 585.95 

(Amount  (estimated)  required  for  completion  of  existing  project 130, 000. 00 
Amount  that  can  be  prontabl^  expended  in  fiscal  year  ending  JuneSO,  1900    30, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  A  6.) 

7.  Bagaduce  River^  Maine. — This  is  a  small  stream  that  empties  into 
Penobscot  Bay  at  Castine,  Me.  The  npper  part  of  the  river  divides 
into  two  branches,  one  called  Northern  Bay  and  the  other  Sonth  i3ay. 
Northern  Bay  near  South  Penobscot  is  a  shoal  sheet  of  water  of  about 
700  acres  area,  the  bottom  of  which  for  the  greater  part  is  bare  at  low 
tide.  There  was  a  narrow  channel  from  Bridges  Point  to  Bowden's 
wharf  which  had  a  depth  of  less  than  2  feet  and  was  obstructed  by 
ledges  and  bowlders  near  Winslows  Island.  The  South  Bay  is  ob- 
structed by  ledges  at  Johnsons  Narrows.  A  project  for  the  improve- 
ment of  the  Northern  Bay  was  adopted  in  1890,  which  has  for  its  object 
the  securing  of  a  channel  100  feet  wide  and  6  feet  deep  at  mean  low 
tide  from  Bridges  Point  to  Bowden's  wharf,  at  an  estimated  cost  of 
(45,000.  It  is  also  intended  to  remove  a  small  quantity  of  rock  obstruct- 
ing the  channel  at  Johnsons  Narrows,  at  an  estimated  cost  of  $1,875. 

The  expenditures  to  the  close  of  the  fiscal  year  ending  June  30, 1897. 
amounted  to  $17,024.84.  At  that  date  the  channel  had  been  dredged 
its  entire  length  for  a  width  of  40  feet,  but  the  full  projected  depth  bad 
not  been  obtained  throughout.    At  Winslows  Island,  about  midway  of 
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the  channel,  and  where  it  was  shoalest,  a  depth  of  aboat  2  feet  at  mean 
low  tide  had  been  Recored  by  the  removal  of  bowlders. 

The  expenditures  during  the  fiscal  year  1898  were  $4,765.34,  the 
operations  consisting  in  removing  446.7  tons  of  bowlders  from  the  chan- 
nel at  Winslows  Island.  A  depth  of  2  feet  at  mean  low  tide  is  all  that 
can  be  carried  at  Winslows  Island,  where  the  channel  is  shoalest. 

The  commerce  for  the  last  five  years  is  given  as  follows: 

Tons. 

1883 49,300 

1894 67,850 

1885 85,900 

1896 78,050 

1897 ^ 86,600 

Probably  a  large  proportion  of  this  pertains  to  Gastine,  at  the  month 
of  the  river. 

Jaly  1,1897,  balance  anexpended $4,975.16 

June  30,  1896,  amount  expended  doriBg  fiscal  year 4,765.34 

July  1, 1888,  balance  anexpended 209.82 

( Amount  (estimated)  required  for  completion  of  existing  project 24, 875. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jnne30, 1900    10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  A  7.) 

6.  Penobscot  River,  Maine. — ^The  improvement  of  the  Penobscot  Elver 
was  first  undertaken  in  1870,  the  project  being  for  a  channel  not  less 
than  150  feet  wide,  12  feet  deep  at  low  tide,  as  far  np  as  Bangor.  At 
that  time  the  channel  was  shoal  and  dangorons.  At  Bangor  the  depth 
did  not  exceed  about  6  feet  at  lowest  stages,  and  navigation  was 
obstmcted  by  numerous  rocks  and  ledges.  The  work  was  continued 
untU  1880,  and  included  also  the  removal  of  obstructions  in  the  harbor 
at  Bangor  and  at  BucksiK)rt,  the  expenditures  aggregating  $198,000. 
Ko  further  work  was  done  until  1884,  when  a  project  was  adopted  for 
widening  the  channel  at  Bangor  and  for  certain  improvements  in  the 
river  below,  near  Crosbys  Narrows,  at  an  estimated  cost  of  $75,000. 
While  this  work  was  in  progress  a  survey  was  made,  under  the  river 
and  harbor  act  of  1886,  from  Bangor  to  Bucksport  Narrows,  and  a  proj- 
ect was  submitted  for  securing  a  22-foot  depth  between  Bucksport  and 
Winterport,  at  an  estimated  cost  of  $365,000,  making  the  combined  cost 
of  the  two  projects  $440,000.  The  act  of  September  19,  1890,  appro- 
priated $25,000  and  provided  for  dredging  near  Stern's  mill. 

Another  survey  was  ordered  in  the  act  of  September  19, 1890,  which 
was  made,  and  the  report  published  in  the  Annual  Report  of  the  Chief 
of  Engineers  for  1892  (pp.  633-540). 

The  existing  project  for  the  improvement  of  the  Penobscot  River  may 
be  stated  as  follows:  To  widen  the  channel  at  Bangor  to  360  feet  and  a 
depth  of  11  feet  at  extreme  low  tide;  to  widen,  straighten,  and  deepen 
the  channel  near  Crosbys  Narrows  and  near  Stern's  mill  to  a  depth  of 
12  feet  at  extreme  low  tide,  and  to  secure  a  channel  depth  of  22  feet  at 
mean  low  tide  between  Bucksport  and  Winterport,  the  estimated  cost 
of  the  entire  work  being  $440,000.  This  estimate  includes  the  cost  of 
jetties  at  Frankfort  Flats  and  High  Head,  in  order  to  contract  the 
waterway  should  contraction  be  necessary.  It  is  thought,  however, 
that  as  the  deposit  of  sawdust  and  mill  waste  into  the  river  has  in  a 
large  measure  been  stopped,  and  as  the  channels  at  these  places  were 
obstructed  chietly  by  this  material,  the  contraction  works  may  not  be 
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necessary.  The  channel  at  Frankfort  Flats  was  dredged  in  1890  to  22 
feet  Subsequently  it  filled  up  on  the  sides  to  some  extent,  the  fall 
depth  in  midchannel  being  maintained.  A  later  survey  showed  that 
it  had  scoured  out  again,  and  that  there  existed  a  navigable  channel 
not  less  than  500  feet  wide  and  22  feet  or  more  in  depth  at  low  tide. 
As  this  is  all  the  project  contemplates,  no  further  works  of  any  kind 
are  now  proposed  at  Frankfort  Flats. 

The  channel  at  High  Head,  which  had  deepened  in  1891  from  natural 
causes,  subsequently  filled  up  to  some  exteut,  so  that  it  became  advis- 
able to  dredge  a  channel  the  full  depth  and  width  called  for  by  the 
project.    This  was  done  during  the  season  of  1894. 

An  examination  at  both  Frankfort  Flats  and  High  Head  late  in  the 
season  of  1896  showed  that  at  Frankfort  Flats  there  was  a  good  chan- 
nel not  less  than  300  feet  wide,  with  a  depth  of  not  less  than  22  feet  at 
mean  low  tide.  At  High  Head  there  was  a  break  in  the  22-foot  contour 
for  a  distance  of  500  feet.  On  the  crest  of  this  shoal  the  least  depth 
was  in  excess  of  19  feet  at  mean  low  tide. 

Ko  appropriation  is  asked  for  the  improvement  of  the  Penobscot 
Eiver  under  the  above  project. 

The  appropriations  up  to  the  close  of  the  fiscal  year  ending  June  30, 
1897,  aggregated  $348,300,  and  the  expenditures  under  the  various 
projects  ^including  original  survey)  to  the  same  date  amounted  to 
1338,266.86.  The  results  accomplished  are  the  widening  and  deepen- 
ing of  the  channel  at  Bangor  from  a  depth  of  6  feet  at  extreme  low 
tide  to  11  feet,  for  a  width  of  360  feet;  the  dredging  of  a  shoal  at 
Stern's  mill  to  12  feet,  and  of  a  shoal  just  below  Stern's  mill  to  the 
same  depth;  the  removal  of  rocks,  ledges,  and  other  obstructions; 
the  dredging  of  the  shoals  near  Bucksport,  and  a  general  increase  in 
depth  and  width  of  channel  from  the  mouth  up  to  Bangor. 

The  expenditures  during  the  fiscal  year  1898  amounted  to  $1,017.14, 
and  were  principally  for  purchase  of  plant.  The  operations  consisted 
in  an  examination  of  a  wreck  during  November,  1897,  reported  as  an 
obstruction  in  the  river  near  Hampden. 

No  appropriation  is  asked  for  further  work  under  the  present  proj- 
ect. A  proposed  extension  of  the  project  is  contained  in  the  report  of 
a  recent  survey  in  the  vicinity  of  Bangor  (House  Doc.  No.  49,  Fifty- 
fifth  Congress,  first  session:  also  Annual  Keport,  Chief  of  Engineers, 
1897,  p.  811.) 

The  commerce  of  the  river  for  the  last  fiive  years  is  given  ba  follows: 

Tons. 

1893 665,887 

1894 750,313 

1895 617,859 

1896 715,911 

1897 790,698 

The  principal  items  of  freight  are  coal,  ice,  and  lumber. 

July  1,1897,  balance  unexpended $10,033.14 

June  30, 1898,  amount  expended  during  fiscal  year 1, 017. 14 

Jnly  1, 1898,  balance  unexpended 9,016.00 

(See  Appendix  A  8.) 

9.  Rockland  Harbor^  Maine. — ^The  location  of  Rockland  Harbor  is 
such  that  besides  accommodating  its  own  commerce,  it  afifords  a  con- 
venient refuge  for  large  numbers  of  coasting  vessels.  When  the  proj- 
ect for  a  breakwater  was  adopted,  the  harbor  was  open  to  easterly 
storms,  the  anchorage  was  unsafe,  and  the  seas  often  broke  over  the 
wJiarves. 
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The  project  as  originally  adopted  in  1881  provided  for  two  break- 
waters, one  starting  from  Sonthwest  Ledge  in  the  harbor  and  running 
in  a  northerly  direction  toward  Jameson  Point,  a  distance  of  2,640  feet; 
the  other  starting  from  Jameson  Point  and  extending  southward  about 
1,900  feet.  The  estimated  cost  was  $550,000.  The  top  of  each  break- 
water was  to  be  only  5  feet  above  the  level  of  mean  low  tide. 

^November  3, 1886,  the  project  was  amended  so  as  to  bring  the  top  of 
the  breakwater  from  Jameson  Point  to  the  level  of  high  tide,  leaving 
the  other  as  originally  designed.  The  estimated  cost  was  thus  increased 
to  $650,000. 

May  2, 1890,  the  Secretary  of  War  approved  a  further  modification 
of  the  project.  Instead  of  building  the  second  breakwater,  on  which 
no  work  had  been  done,  from  Southwest  Ledge  in  a  northerly  direc- 
tion, it  was  decided  to  prolong  the  one  from  Jameson  Point  in  a  south- 
erly direction.  By  doing  so  a  much  larger  area  of  the  harbor  would 
secure  protection.  The  estimated  cost  of  the  new  project  was  $632,500, 
this  being  inclusive  of  the  part  already  constructed. 

Under  the  act  of  1894  a  survey  was  made  of  the  harbor,  with  a  view 
to  making  it  available  for  vessels  of  a  deeper  drafL  A  report  on  this 
survey,  submitted  in  December,  1895,  contained  a  plan  for  further 
improvement  by  removing  two  dangerous  groups  of  ledges  occupying 
central  positions  in  the  harbor,  and  for  dredging  along  the  harbor  line 
to  depths  of  from  4  to  13  feet  at  mean  low  tide.  The  estimated  cost  of 
this  improvement  was  $402,000.  Congress,  by  act  of  June  3,  1896, 
included  this  plan  in  the  project  for  improving  Bockland  Harbor,  mak- 
ing the  estimated  cost  of  the  combined  project  $1,034,500.  The  same 
act  authorized  the  removal  of  an  old  hulk,  at  a  cost  not  to  exceed  $1,500, 
and  provided  the  means.  This  addition  brought  the  total  cost  of  the 
improvementup  to  $1,036,000,  of  which  $275,500  had  been  appropriated. 
The  act  of  1896  also  authorized  contracts  to  be  made  for  the  work  neces- 
sary to  complete  the  projects.    The  item  in  the  act  is  as  follows: 

ImpTOYing  harbor  at  Rockland,  Maine:  Gontinalns  improTement,  including  proj- 
ect recommended  by  Chief  of  Engineers  under  date  of  December  fourteenth, 
eighteen  hundred  and  ninetv-fiTe,  twenty-five  thousand  five  hundred  dollars,  of 
which  one  thousand  five  hundred  dollars  may  be  expended  for  the  removal  of  an  old 
hulk  sunk  in  the  harbor:  Provided^  That  contracts  may  be  entered  into  by  the  Sec- 
retary of  War  for  such  materials  and  work  as  may  be  necessary  for  the  completion 
of  said  projects  for  the  improyement  of  said  harbor,  to  be  paid  for  as  appropriations 
may  from  time  to  time  be  made  by  law,  not  to  exceed  in  the  aggregate  seven  hun- 
dred and  sixty  thousand  five  hundred  doUars,  exclusive  of  the  amount  herein  and 
heretofore  appropriated. 

Up  to  the  close  of  the  fiscal  year  ending  Jnne  30, 1897,  there  had  been 
expended  on  the  breakwater  the  sum  of  $250,500.48,  and  285,403  tons 
of  stone  had  been  placed  in  position,  completing  the  work  from  the 
shore  end  oat  to  a  i)oint  2,736  feet  from  high-water  line. 

The  expenditares  daring  the  fiscal  year  1898  were  $30,565.35,  the 
operations  consisting  in  the  extension  of  the  breakwater,  ander  a  con- 
tract which  was  in  progress  at  the  end  of  the  fiscal  year  1897.  At  the 
close  of  the  fiscal  year  1898  the  contractor  had  deposited  73,950  tons  of 
stone,  and  the  completed  section  of  the  breakwater  had  been  extended 
ont  to  a  x)oint  2,990  feet  from  the  shore. 

A  contract  has  been  made  for  doing  all  the  dredging  covered  by  the 
project,  the  price  being  14  cents  per  cubic  yard,  place  measarement. 
The  work  will  be  commenced  early  in  the  fiscal  year  1899.  A  contract 
has  also  been  awarded  for  doing  all  the  ledge  work  covered  by  the 
project,  the  prices  being  $6.75  per  cubic  yard  for  about  11,000  yards 
and  $6.25  per  cubic  yard  for  about  19,000  cubic  yards.  This  work  also 
will  be  commenced  early  in  the  next  fiscal  year.    These  two  contracts. 
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together  with  that  for  completion  of  the  breakwater,  cover  all  the  work 
remaining  to  be  done  for  completion  of  the  existing  project  for  improv- 
ing Kockland  Harbor. 

Sufficient  fands  are  now  available  for  expenditure  in  the  fiscal  year 
ending  Jane  30, 1900,  and  for  this  reason  no  appropriation  is  asked  for 
that  fiscal  year.  It  is  not  probable  that  such  appropriation  would  be 
needed,  even  if  work  had  to  be  readvertised  and  let  at  higher  rates; 
but  if  such  should  be  the  case,  a  report  of  the  fact  will  be  promptly 
submitted. 

The  commerce  of  Bockland  Harbor  for  the  last  five  years  is  given  as 
follows: 

Tons. 

1893 538,506 

1894 509,853 

1895 615,830 

1896 580,295 

1897 694,992 

July  1,  1897,  balance  nnoxpended $374,999.52 

Amount  appropriated  by  sandry  civil  act  approved  July  1,  1898 300, 000. 00 

674,999.52 
June  30, 1898,  amouDt  expended  during  fiscal  year 30,565.35 

July  1, 1898,  balance  unexpended 644,434.17 

Jnly  1,  1898,  outstanding  liabilities $2,907.06 

July  1, 1898,  amount  covered  by  uncompleted  contracts 181, 479. 35 

184,386.41 

July  1,  1898,  balance  available 460,047.76 

(See  Appendix  A  9.) 

10.  Carvers  Harbor^  Vinalhavenj  Me, — The  anchorage  at  this  harbor 
is  limited  and  the  harbor  shoal,  there  being  less  than  8  feet  at  mean 
low  tide  over  the  most  of  it,  which  is  not  sufficient  for  the  class  of 
vessels  freighting  at  that  place. 

A  survey  was  made  UDder  the  provisions  of  the  act  of  1894,  and  a 
report  was  submitted  in  February,  1895,  containing  two  plans  of  im- 
provement. The  first  was  to  dredge  the  inner  harbor  to  a  depth  of  10 
feet  at  mean  low  tide,  and  to  make  a  larger  area  available  for  anchor- 
age by  the  construction  of  a  breakwater  in  the  outer  harbor,  at  a  total 
estimated  cost  of  $69,500.  The  second  plan,  estimated  to  cost  $64,000, 
was  to  dredge  the  inner  harbor  to  a  depth  of  16  feet  at  mean  low  tide. 
The  latter  constitutes  the  present  project. 

There  were  no  expenditures  up  to  the  close  of  the  fiscal  year  ending 
June  30, 1897,  and  no  work  had  been  done. 

The  expenditures  during  the  fiscal  year  1898  were  $9,670.95,  and 
operations  consisted  in  removing  60,000  cubic  yards  of  material,  giving 
a  depth  of  16  feet  at  mean  low  tide  over  an  area  680  feet  wide,  and  of 
an  average  length  of  about  600  feet  at  the  lower  end  of  the  inner 
harbor. 

The  commerce  for  1896  was  given  as  63,078  tons,  and  for  1897  as 
63,704  tons. 

July  1,  1897,  balance  unexpended $10,000.00 

June  30, 1898.  amount  exi>ended  during  fiscal  year 9, 670.95 

July  1, 1898,  balance  unexpended 329.05 

{Amount  (estimated)  required  for  completion  of  existinp:  project 54, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1900    25, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  ciyil  act  of  June  4,  1897. 

(See  Appendix  A 10.) 
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11.  Georges  River j  Maine. — This  river  has  a  depth  of  aboat  3J  fath- 
oms up  to  within  about  a  mile  of  Thomastou,  but  from  there  the  chan* 
Bel  is  narrow,  with  a  least  depth  of  about  11  feet  at  mean  low  tide,  with 
a  sharp  bend  in  the  channel. 

A  survey  was  made  under  the  act  of  1894,  and  the  report  submitted 
in  January,  1895,  contained  a  project,  estimated  to  cost  $30,000,  for 
deepening  channel  to  16  ieet  at  mean  low  tide  for  a  width  of  from  90 
to  220  feet  and  for  repairing  a  stone  beacon.  By  act  of  Jane  3, 1896, 
Congress  adopted  this  project  and  made  the  first  appropriation. 

There  were  no  expenditures  up  to  the  close  of  the  fiscal  year  ending 
June  30, 1897,  and  no  work  bad  been  done. 

The  expenditures  during  the  fiscal  year  1898  were  $9,728.62,  and 
operations  consisted  in  dredging,  the  total  quantity  of  material  removed 
bemg  59,994  cubic  yards.  The  work  under  this  contract  is  the  first 
done  under  the  existing  project  and  has  resulted  in  giving  the  fall  depth 
and  width  for  a  distance  of  about  2,100  feet  ap  from  the  16foot  contour. 
No  work  has  been  done  on  any  other  part  of  the  stream,  the  conditions 
remaining  the  same  as  at  the  date  of  the  survey. 

The  commerce  in  1896  is  given  as  45,375  tons  and  for  1897  as  64,250 
tons. 

July  1, 1897,  balance  nnexpended $10,000.00 

June  90, 1898,  amoant  exi^ended  during  fiscal  year 9,728.62 

Jnly  1, 1898,  balance  unexpended 271.38 

{Amount  (estimated)  required  for  completion  of  existiUjEC  project 20, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1900    10, 000. 00 
Submitted  in  compliance  wirh  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  A 11.) 

12.  Kennebec  River^  Maine. — Before  the  improvements  were  com- 
menced the  main  channel  of  the  river  between  the  foot  of  Swan  Island 
and  Gardiner  was  obntrncted  by  shoals  near  Beef  Eock,  with  only  10 
feet  of  water  at  mean  low  tide;  by  dangerous  sunken  ledges  in  Lovejoy 
Narrows;  by  a  shoal  below  South  Gardiner  with  only  8  feet  on  it  at 
mean  low  tide,  and  by  a  ledge  at  Nehumkeg  Island.  The  steamboat 
channel  to  the  west  of  Swan  Island  (at  Hatchs  Eock)  was  obstructed  by 
a  shoal  over  which  there  was  only  7^  feet  of  water,  and  the  channel 
between  Gardiner  and  Augusta,  a  distance  of  6^  miles,  was  obstructed 
by  shoals  which  gave  a  navigable  depth  of  only  3^  feet  of  water  in  low 
summer  tide. 

Appropriations  were  made  at  various  times  between  1827  and  1852 
for  improving  the  river,  and  a  project  was  adopted  in  1866  for  removing 
rocks  and  straightening  and  deepening  the  upper  part  of  the  river. 
The  estimated  cost  was  $50,000. 

In  1868  the  project  was  amended  so  as  to  give  a  wider  channel,  and 
the  estimate  was  increased  to  $80,000.  In  1871  the  project  was  extended, 
the  additional  cost  being  estimated  at  $13,000,  making  the  estimate  for 
the  entire  project  $93,000.  It  was  again  extended  in  1872  to  include 
the  removal  of  ledges  in  Lovejoy  Narrows  at  an  additional  estimated 
cost  of  $30,603.61.  This  project  was  modified  in  1873,  and  as  modi- 
fied was  completed  in  1877. 

In  1881  a  project  was  adopted  for  the  improvement  of  the  channel 
west  of  Swan  Island  and  near  the  north  end  of  it.  The  estimated  cost 
of  this  project,  which  was  completed  in  1883,  was  $20,500. 

The  river  and  harbor  act  of  1886  provided  for  a  new  survey  of  the 
river  from  Bath  to  Augusta.  This  survey  was  made  in  1887,  and  a 
project  submitted  for  a  further  improvement  of  the  river,  giving  12  feet 
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clear  depth  at  low  tide  np  to  the  Upper  Sands  Bar,  near  South  Chff- 
diner,  10  feet  thence  to  Hinckley  Shoal,  and  8  feet  thence  to  Aagnsta, 
together  with  an  improvement  of  the  steamboat  channel  west  of  Swan 
Island  to  9  feet  at  mean  low  tide.  The  estimated  cost  of  this  project 
was  $410,500,  which  estimate  was  sabseqaently  increased  to  $428,500. 

In  Aagust,  1892,  the  project  was  revised  and  a  general  project  for 
the  improvement  adopted,  as  follows:  For  a  channel  depth  of  13  feet 
up  as  far  as  Sands  Island ;  12  feet  thence  to  Hinckley  Shoal  and  10 
feet  thence  to  Augasta;  a  steamboat  channel  9  feet  deep  west  of  Swan 
Island,  and  the  removed  of  old  bridge  piers  at  Hallowell,  all  the  above 
depths  being  referred  to  mean  low  tide.  The  estimated  cost  of  this 
revised  project,  which  was  approved  Aagust  19, 1892,  was  $388,500. 

The  total  expenditures  for  the  river  up  to  June  30, 1897,  amounted 
to  $448,105.43.    The  following  work  had  been  accomplished: 

The  channel  near  Beef  £k>ck  had  been  improved  to  give  a  clear 
depth  of  over  12  feet,  and  a  training  wall  completed.  The  dangerous 
rocks  in  Lovejoy  Narrows  had  been  removed  to  a  depth  of  15  feet  and 
the  channel  straightened.  Channels  had  been  dredged  to  12  feet  at 
mean  low  tide  through  Upper  Sands  Bar,  Gardiner  Shoal,  Browns 
Island  Shoal,  and  Hinckley  Lower  Shoal,  and  to  10  feet  throu^  Hinck- 
ley Upper  Shoal  and  Britts  Shoal;  thence  to  Augusta  the  channel  had 
been  deepened  to  about  7  feet,  though  some  shoaling  had  taken  place. 
The  ledge  at  Nehumkeg  Island  h^  been  removed  to  12  feet.  The 
steamboat  channel  west  of  Swan  Island  had  been  deepened  to  11  feet 
and  the  old  piers  of  the  bridge  at  Hallowell  had  been  removed.  A 
jetty  about  1,500  feet  long  had  been  completed  at  Upper  Sands  Bar. 
In  other  words,  all  the  work  under  the  existing  project  had  been  com- 
pleted except  the  dredging  of  Oages  Shoal  near  Augusta. 

The  expenditures  during  the  fiscal  year  1898  were  $15,448.99,  the 
operations  consisting  in  dredging  Gages  Shoal  near  Augusta.  Work 
was  commenced  late  in  September,  1897,  and  was  in  progress  at  the 
close  of  the  fiscal  year,  the  contract,  which  is  for  dredging  a  channel 
to  the  depth  of  10  feet,  being  nearly  completed.  This  is  the  last  work 
to  be  done  under  the  existing  project,  and  will  complete  it  unless  new 
conditions  develop.    Ko  further  appropriation  is  asked  for  the  present. 

The  commerce  tor  the  last  five  years  is  given  as  follows : 

TODB. 

1893 970,938 

1894 1,207,966 

1895 1,162,972 

1896 (•) 

1897 665,991 

Jnly  1, 1897,  balance  anexpended t$52,244.57 

Jane  30, 1898,  amonnt  expended  daring  fiscal  year 15,448. 99 

Julyl,  1898,  balance  anexpended 86,795.58 

Jnly  1,  1898,  ontstanding  liabilitiee $1,921.92 

Joly  1, 1898,  amoant  covered  by  ancompleted  contracts 7, 851. 60 

9, 773. 62 

Jnly  1, 1898,  balance  available 27,022.06 

(See  Appendix  A  12.) 

13.  Sasanoa  Biver^  Maine, — Originally  this  stream  was  much  ob- 
structed in  the  vicinity  of  Upper  Hell  Gate.    The  channel  at  and  near 

*  No  statement  conld  be  obtained. 

t  Differs  from  last  year's  report  by  $2.02,  being  amoant  of  Treasury  settlement  for 
telegrams,  made  in  December,  1896. 
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that  place  was  crooked  and  narrow  and  obstructed  by  dangerous 
ledges,  the  shoalest  of  which  had  not  more  than  3  feet  of  water  on  it 
at  mean  low  tide. 

Between  1870  and  1871  the  sum  of  $45,500  was  appropriated,  and 
the  navigation  was  much  improved  by  rock  excavation,  dredging,  and 
the  construction  of  a  small  Jetty. 

A  survey  was  made  under  the  act  of  1804,  and  the  rei)ort,  submitted 
in  December  of  that  year,  contained  a  new  project,  estimated  to  cost 
119,000,  for  widening  the  channel  at  Upper  Hell  Gate  to  a  width  of  125 
teeL  with  a  depth  of  12  feet  at  mean  low  tide,  by  ledge  excavation;  for 
dredging  to  the  same  depth  at  Garletons  ledges,  and  for  constructing  a 
beacon  on  the  jetty  at  Oamp  Ground.  Gongress  adopted  the  project 
by  the  act  of  June  3, 1896,  and  made  an  appropriation  of  $19,000  for 
its  execution. 

The  total  expenditures  for  this  locality  up  to  the  close  of  the  fiscal 
year  ending  June  30, 1897,  were  $45,939.07.  Under  a  former  project 
navigation  had  been  much  improved  by  rock  excavation  and  dredging 
and  the  construction  of  a  small  jetty.  Under  the  existing  project  113 
cubic  yards  of  ledge  had  been  removed  in  the  widening  of  the  channel 
at  Upper  HeU  Gate  to  the  depth  of  12  feet  at  mean  low  tide. 

The  expenditures  during  the  fiscal  year  1898  were  $11,548.62,  the 
operations  consisting  in  completing  the  removal  of  the  ledge  at  Upper 
Hell  Gate  so  as  to  give  a  width  of  about  125  feet  and  a  depth  of  12  feet 
at  mean  low  tide,  in  dredging  a  small  shoal  at  Garletons  ledges  to  the 
same  depth,  and  erecting  a  beacon  on  the  jetty  at  Gamp  Ground. 
About  796  cubic  yards  of  ledge  was  removed  and  955  cubic  yards  of 
material  was  dredged  firom  the  small  shoal.  The  work  done  has  been 
of  material  aid  to  navigation  passing  through  Upper  Hell  Gate  by 
reducing  the  strength  of  the  currents  as  well  as  affording  a  more 
roomy  passage. 

The  project  is  completed. 

It  has  been  impracticable  to  obtain  complete  commercial  statistics, 
but  the  Eastern  Steamboat  Company  carried  during  the  calendar  year 
1897  about  45,000  passengers  and  1,500  tons  of  freight. 

Jnlyl.  1897,^alanoe  unexpended $18,560.93 

June  30, 1888,  amount  expended  during  fisoal  year 11,548.62 

Jnlyl,  1898,  balance  unexpended 7,012.31 

(See  Appendix  A 13.) 

14.  PariUmd  ffarbor^  Maine. — ^The  entrance  to  the  main  part  of  the 
harbor  of -Portland,  or  the  anchorage,  has  always  been  good,  but  prior 
to  the  improvements  made  by  the  Government  the  approach  to  the  inner 
harbor  was  obstructed  by  a  shoal  known  as  the  middle  ground,  over 
which  the  depth  was  only  from  8  to  10  feet  at  mean  low  tide,  while 
between  it  and  Stamford  Ledge  the  greatest  available  depth  was  only 
16  feet.  Besides,  the  best  part  of  the  wharf  front  of  the  city  was 
exposed  to  the  swell  from  the  Atlantic,  which  sometimes  made  it  dan- 
gerous for  vessels  to  lie  at  the  docks,  and  the  depth  along  this  front 
was  in  some  places  as  little  as  4  feet,  making  a  part  of  it  unavailable 
for  commercial  purposes. 

The  first  work  of  improvement  undertaken  by  the  Government  was 
the  construction  of  the  breakwater.  This  was  begun  as  early  as  1836. 
It  was  completed  in  1874. 

The  project  for  the  improvement  of  the  harbor  by  deepening  its 
waters  was  first  undertaken  by  authority  of  act  of  Congress  of  1868, 
The  project  at  that  time  was  to  excavate  a  channel  300  feet  wide  through 
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the  southern  slope  of  the  middle  grooDd  to  a  depth  of  20  feet  at  mean 
low  tide  and  the  removal  of  the  bar  off  the  Grand  Trunk  wharves  to 
the  same  depth. 

In  1870  the  project  was  amended  so  as  to  provide  for  a  channel  400 
feet  wide,  and  in  1871  it  was  again  amended  so  as  to  provide  for  a 
width  of  500  feet. 

In  1872  the  improvement  of  Back  Oove  was  added  to  the  project, 
and  in  December  of  that  year  the  project  was  further  amended  by 
providing  for  the  dredging  of  the  inner  harbor  up  to  the  harbor  com- 
missioners' lines  to  a  depth  of  16  feet.  By  1876  all  the  contemplated 
improvements  had  been  executed  except  some  dredging  in  the  inner 
harbor. 

In  1881  Congress  made  an  appropriation  for  the  fhrther  improvement 
of  the  harbor,  and  a  project  was  adopted  looking  to  the  entire  removal 
of  the  shoal  known  as  the  middle  ground,  at  an  estimated  cost  of 
$160,000.    The  project  was  completed  in  1885. 

In  1886  the  Board  of  Trade  of  Portland  asked  for  the  further  improve- 
ment of  the  harbor  to  a  depth  of  29  feet  at  low  tide,  and  in  1886  this  pro- 
ject was  adopted,  the  estimated  cost  being  $135,000.  Under  approval 
of  the  Secretary  of  War,  dated  February  20,  1890,  this  project  was 
extended  to  include  a  small  quantity  of  dredging  in  the  upper  harbor, 
estimated  to  cost  $5,000,  making  the  total  estimated  cost  of  the  project 
$140,000.  In  February,  1894,  it  was  again  extended  to  cover  the  widen- 
ing of  the  upper  end  of  the  29- foot  channel  and  the  dredging  of  a 
25foot  ohannel  to  connect  the  deep  water  in  the  lower  part  of  the  har- 
bor with  that  in  the  upper  part,  but  without  addition  to  the  estimated 
cost.  In  November,  1^94,  all  the  work  proposed  for  Portland  Harbor 
up  to  that  time  was  completed. 

By  the  act  of  1896  Congress  adopted  a  project  for  dredging  to  a 
depth  of  30  feet  at  mean  low  tide  over  the  greater  part  of  the  area  of 
the  harbor.  This  work  was  estimated  to  cost  $770,000,  and  the  same 
act  combined  with  it  the  project  for  improving  Back  Cove,  which  was 
partly  completed.  The  total  estimated  cost  of  the  combined  project 
was  made  $916,250. 

The  act  of  June  3,  1896,  appropriated  $20,000  for  this  work  and 
authorized  the  making  of  contmcts  for  its  completion,  but  limited  such 
contracts  to  $810,000  in  addition  to  the  amount  appropriated.  The 
language  of  the  act  is  as  follows: 

Improving  Portland  Harbor,  Maine,  according  to  the  report  of  the  Chief  of  Engi- 
neers dated  April  seveuteentli,  eighteen  humlred  and  ninety-six,  and  continning 
improyement  of  Back  Cove,  according  to  existing  project,  twenty  thousand  doHars: 
Provided^  That  contracts  may  be  entered  into  by  the  Secretary  of  War  for  such 
materials  and  work  as  may  be  necessary  for  the  completion  of  sach  projects,  to 
be  paid  for  as  appropriations  may  from  time  to  time  be  made  by  law,  not  to  exceed 
in  the  aggregate  eight  hundred  and  ten  thousand  dollars,  exclusive  of  the  amount 
herein  appropriatea. 

The  total  amount  expended  on  Portland  Harbor,  including  Back  Oove, 
up  to  June  30,  1897,  was  $694,166.62.  These  expenditures  resulted  in 
giving,  by  means  of  the  breakwater,  partial  protection  to  vessels  at  the 
lower  wharves  and  an  available  depth  of  29  feet  at  mean  low  tide  up  to 
said  wharves.  In  Back  Cove  the  channel  had  been  dredged  to  the  full 
width  of  300  feet  for  about  one-half  its  length  and  to  a  width  of  216 
feet  for  the  remaining  length. 

The  expenditures  during  the  fiscal  year  1898  were  $56,088.05,  the 
oi)erations  consisting  in  dredging  under  a  contract  for  doing  all  the 
work  covered  by  the  present  project.  The  first  dredging  was  done  July 
2;  1897,  and  by  the  close  of  the  fiscal  year  there  had  been  removed 
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608,462  cable  yards,  measared  in  place.  By  the  removal  of  this  quan- 
tity of  material  an  area  in  the  front  harbor  in  front  of  the  Grand  Trunk 
wharves  about  2,100  feet  long  and  700  feet  wide  was  dredged  to  the 
depth  of  30  feet  at  mean  low  tide.  In  Back  Cove  the  channel  was 
dredged  to  its  full  dimensions  (12  feet  deep  at  mean  low  tide)  except  in 
the  upper  portions  where  shoaling  has  occurred  and  which  is  now  being 
redredged. 

Sufficient  funds  are  now  available  for  expenditure  in  the  fiscal  year 
ending  June  30, 11)00,  and  for  this  reason  no  appropriation  is  asked  for 
that  fiscal  year.  It  is  not  probable  that  such  appropriation  would  be 
needed  even  if  work  had  to  be  readvertised  and  let  at  higher  rates; 
but  if  such  should  be  the  case,  a  report  of  the  fact  will  be  promptly 
submitted. 

The  commerce  of  Portland  Harbor  for  the  last  five  years  is  given  as 
follows: 

T6iit. 

1893 : 1, 432,806 

1894 1,214,887 

1895 1,839,064 

1896 1,357,575 

1897 1.326.844 

July  1, 1897,  balance  unexpeDded «.... $368, 560.43 

Amount  appropriated  by  smidry  civil  act  approved  July  1, 1898 200, 000. 00 

568,560.43 
June  30, 1898,  amoant  expended  during  fiscal  year 56,088.05 

July  1, 1898,  balance  nnexpended 512,472.38 

July  1,1898, outstanding  Uabilitiee $6,741.46 

July  1, 1898,  amount  covered  by  uncompleted  contracts 467, 182. 29 

473,923.75 

July  1,1898,  balance  ayailable 38,548.63 

(See  Appendix  A  14.) 

15.  SiJLco  Bivevj  Maine. — ^The  first  work  done  on  the  Saco  Biver  was 
in  1827,  when  an  appropriation  was  made  for  the  erection  of  piers, 
placing  beacons  or  buoys,  and  removing  obstructions.  Prior  to  this 
the  depth  of  water  on  the  bar  was  only  about  2  feet  at  mean  low  tide, 
while  much  of  the  river  was  deeper.  The  entrance  was  also  dangerous 
in  rough  weather,  and  the  numerous  projecting  rocks  and  ledges  m  the 
river  proper,  in  connection  with  the  swift  currents,  made  its  navigation 
dangerous. 

In  1866  a  plan  was  proposed  for  the  improvement  of  the  mouth  of  the 
river,  and  a  project  was  adopted  in  1867.  The  project  was  for  the  con- 
struction of  a  breakwater,  the  removal  of  sunken  rocks,  and  the  rebuild- 
ing of  some  of  the  most  important  piers,  against  which  vessels  might 
drift  without  damage.  This  project  was  completed  in  1878  at  a  cost  of 
$169,275. 

^Nothing  more  was  done  on  the  Saco  until  1883,  when  a  resurvey  of 
the  breakwater  was  made  and  a  new  project  submitted  for  raising  and 
repairing  it  and  extending  it  out  to  Sharps  Ledge. 

The  river  and  harbor  act  of  1884  directed  a  survey  to  be  made  of  the 
river.  This  was  done  in  1885  and  a  project  submitted  for  the  improve- 
ment of  the  river  proper  from  its  mouth  to  the  head  of  navigation.  In 
1886  and  1888  appropriations  were  made  for  repairing  and  raising  the 
breakwater  and  for  improving  the  river.  In  1890  the  two  projects  were 
combined,  so  that  the  one  now  in  process  of  execution  is  for  improving 
£lfa98 


50  BEPOBT  OF  THE   CHIEF   OF  ENGINEERS,  U.  S.  ABMT. 

the  Saco  Biver,  including  the  breakwater,  and  the  construction  of  a 
jetty  opposite  the  latter. 

The  total  expenditures  on  both  river  and  breakwater  np  to  June  30, 
1897,  amounted  to  $331,398.45,  and  resulted  in  removing  dangerous 
ledges ;  in  constructing  piers  to  prevent  vessels  from  being  swept  on  the 
rocks;  in  constructing  a  substantial  breakwater  on  the  north  side  of  the 
entrance  and  a  jetty  on  the  south  side  of  the  entrance  to  contract  the 
channel  way  with  a  view  to  obtaining  a  greater  depth  over  the  bar;  also 
in  deepening  the  channels  in  the  upper  portion  of  the  river  by  dredging, 
and  the  construction  of  contraction  works. 

An  examination  at  the  mouth  of  the  river,  made  in  1896,  showed  that 
the  6>foot  channel  had  developed  and  maintained  under  the  combined 
influence  of  the  breakwater  and  jetty. 

The  expenditures  during  the  fiscal  year  1898  were  97,030.91,  and 
operations  consisted  in  raising  the  shore  end  of  the  breakwater  on  the 
north  side  of  the  mouth  of  the  river,  under  contract.  Work  was  com- 
menced about  the  last  of  August,  1897,  and  was  completed  on  the  11th 
of  the  following  December.  The  total  quantity  of  stone  furnished  was 
5,200  tons,  with  which  the  breakwater  was  brought  to  full  section  for  a 
distance  of  about  750  feet.  The  only  other  work  proposed  for  the  com- 
pletion of  the  project  will  be  any  needed  repairs  of  the  jetty  on  the 
south  side  of  the  mouth  of  the  river. 

The  commerce  for  the  last  five  years  is  given  as  follows: 

Ton*. 

1893 69,765 

1894 47,350 

1895 62,129 

1896 46,956 

1897 42,214 

Jnly  ly  1897,  balance  nnexpended $10,376.55 

Juno  30|  1898,  amount  expended  during  fiscal  year 7, 030. 91 

July  1, 1898,  balance  unexpended 3,345.64 

{Amount  (estimated)  required  for  completion  of  existinf^ project 52, 500. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1900      5, 000. 00 
Submitted  in  compliance  T^ith  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  A  15.) 

16,  Cocheco  Bivevj  New  Hampshire. — Before  the  iinprovemeiit  was 
begun,  the  river  from  Dover  to  the  Lower  Narrows  was  much  obstructed 
by  bowlders,  ledges,  and  shoals,  the  depth  being  in  some  places  as  little 
as  6  inches  at  mean  low  tide.    The  tide  rises  and  falls  about  7  feet. 

A  project  for  improvement  was  adopted  in  1871,  which  provided  for 
a  channel  40  feet  wide  and  4  feet  deep  from  the  Lower  Narrows  np  to 
Collin's  wharf.  The  estimated  cost  was  $45,000.  Subsequently,  more 
accurate  and  extended  surveys  having  shown  the  practicability  and 
importance  of  extending  the  improvements  np  to  the  head  of  naviga- 
tion, the  project  was  extended  and  the  estimate  increased  to  $85,000. 
This  project  was  completed  in  1879.  The  improvements  had  opened  up 
a  large  commerce,  employing  large  vessels  where  formerly  only  flat- 
boats  had  been  used,  in  consequence  of  which  the  project  was  still 
further  extended  by  providing  for  a  "cut-off^'  through  Alloys  Point, 
widening  to  60  feet  and  deepening  to  5  feet  the  existing  channels  through 
Trickeys  and  Clements  Point  shoals,  and  blasting  and  removing  other 
obstructions.    The  extended  project  was  completed  in  1888. 

In  1889  a  new  survey  was  made  under  the  river  and  harbor  act  of 
1888,  and  a  new  project  was  submitted  for  obtaining  a  depth  of  7  feet. 
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increafled  to7}feet  in  rock,  with  a  width  of  50  feet  in  rock  and  80  to  75 
feet  where  the  material  is  less  expensive  to  remove.  This  project  was 
adopted  in  1890,  and  is  estimated  to  cost  tl75,000. 

The  total  expenditures  for  this  work  np  to  Jaue  30, 1897,  amoanted 
to  9225,217.69.  These  expenditures  resulted  in  giving  a  channel  through 
the  rocky  bed  of  the  river  5  feet  deep  and  40  feet  wide  in  the  narrowest 
parts  where  the  depth  before  was  only  0  inches  to  2  feet.  Under  the 
last  project  the  upper  end  of  the  channel  at  Dover  had  been  deepened 
to  7  feet  at  mean  low  tide  for  a  length  of  1,200  feet,  with  a  width  vary- 
ing from  100  to  140  feet.  Portions  of  the  channel  above  and  below 
Clement's  wharf,  of  a  total  length  of  600  feet,  had  also  been  dredged  to 
the  same  depth,  and  the  excavation  of  the  channel  through  the  ledge 
at  Upper  Narrows  to  7^  feet  at  mean  low  tide  had  been  completed. 

The  expenditures  during  the  fiscal  year  1898  were  $6,800.28,  the  opera- 
tions consisting  in  excavating  a  channel  through  the  ledge  in  the  Lower 
Narrows.  At  the  close  of  the  fiscal  year  about  535  cubic  yards  of  ledge 
had  been  removed,  and  the  work  was  still  in  progress. 

The  commerce  for  the  last  five  years  is  given  as  follows: 

Tons. 

1893 66,933 

1894 68,416 

1895 83,151 

1886 59,755 

1897 (•) 

Jnlyl,  1897,  balADoe  unexpended $14,782.31 

June  30, 1S9S,  amoiint  expended  during  fiscal  year 6, 800. 28 

July  1, 1898,  balsnoe  unexpended 7,982.03 

July  1, 1898,  ootBtanding  liabilities $553.42 

July  If  1898^  amount  oovered  by  uncompleted  contracts 5, 715. 75 

6,269.17 

July  1, 1886,  balanoe  available 1,712.86 

i Amount  (estimated)  required  for  completion  of  existing  project 105, 000. 00 
Amount  that  can  be  profitably  expended  in  fisoal  vear  endi  ng  June  30, 1900    20, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civU  act  of  June  4, 1897. 

(See  Appendix  A  10.) 

17.  Harbor  of  refuge  at  Little  Harbor^  New  Hampshire^ — A  snrvey 
was  made  of  Little  Harbor  in  1882^  and  a  plan  of  improvement  pro- 
posed for  the  opening  of  a  channel  of  entrance  to  a  depth  of  9  feet  at 
low  tide  and  a  width  of  100  feet,  together  with  a  basin  300  by  700  feet, 
which  was  to  be  protected  by  a  rnbblestone  breakwater.  The  estimated 
eost  was  $33,000.  This  project  was  approved  in  188G,  and  its  execution 
entered  npon.  In  1887  the  project  was  enlarged  to  provide  for  the  con- 
struction of  two  breakwaters — one  on  the  north,  the  other  on  the  south 
side  of  the  entrance  to  the  harbor — and  the  dredging  of  an  anchorage 
about  49  acres  in  extent  in  the  protected  area  to  a  depth  of  12  feet  at 
mean  low  tide.  The  estimated  cost  of  the  en  larged  project  was  $235,000, 
and  the  act  of  1888  made  an  appropriation  for  the  work  on  the  enlarged 
plan. 

In  October,  1894,  after  the  breakwaters  had  been  completed  and  a 
part  of  the  dredging  accomplished,  the  project  was  amended  by  reduc- 
ing the  area  of  the  anchorage  to  be  dredged  to  about  40  acres  instead 
of  49.  At  the  same  time  the  project  was  revised,  and  the  cost  of  the 
entire  work  placed  at  $145,000. 

*Ko  statement  could  be  obtained. 
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Before  the  improvement  the  depth  in  the  harbor  was  only  about  6 
feet  at  low  tide,  and  the  anchorage  was  small  and  exposed. 

The  expenditures  np  to  Jane  30, 1897,  amounted  to  $109,828.40.  At 
that  date  both  breakwaters  had  been  completed  and  the  anchorage  had 
been  dredged  to  the  width  of  about  415  feet — 9  feet  deep  at  mean  low 
tide  for  about  115  feet  and  12  feet  deep  for  the  remaining  width. 

The  expenditures  during  the  fiscal  year  1898  were  $8,596.36,  and 
operations  consisted  in  dredging  and  in  repair  of  the  breakwater  at 
Jerrys  Point.  The  work  of  dr^ging,  which  was  in  progress  under 
contract  at  the  close  of  the  last  fiscal  year,  was  completed  about  the 
middle  of  the  following  August.  The  total  quantity  of  material  removed 
was  about  51,993  cubic  yards,  by  which  the  anchorage  was  widened  about 
85  feet,  the  depth  being  made  12  feet  at  mean  low  tide.  The  repair  of 
the  breakwater  at  Jerrys  Point,  which  had  been  damaged  by  storms, 
was  commenced  under  contract  during  December,  1897.  The  work  is 
nearly  completed. 

There  is  no  commerce  belonging  to  this  harbor,  but  the  keeper  of  the 
life-saving  station  at  that  locality  has  reported  that  during  the  calendar 
year  1897  132  craft,  with  an  average  draft  of  7  feet,  entered  the  harbor, 
besides  a  large  number  of  fishing  boats. 

July  1, 1897,  balance  unexpended $10,171.60 

June  30, 1898, amount  expended  during  fiscal  year 8,596.36 

Jaly  1, 1898,  balance  unexpended 1,575.24 

Jnly  1, 1898,  outstanding  liabilities $100.00 

July  1, 1898,  amount  covered  by  uncompleted  contracts 1, 277. 02 

1,377.02 

July  1,1898,  balance  available 198.22 

{Amount  (estimated)  required  for  completion  of  existing  project 25, 000. 00 

Amoant  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1900  12, 000. 00 
Submitted  in  compliance  witb  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  A  17.) 

18^  Removing  sunken  vessels  or  craft  ohstrxicting  or  endangering  navi- 
gation.— The  wreck  of  the  schooner  L,  Holway  just  below  Turners  Point, 
Millbridge,  Me.,  was  removed  to  a  small  cove  and  destroyed. 

The  wreck  of  the  schooner  Matilda  in  Deer  Island  Thoroughfare, 
Maine,  was  in  progress  of  removal  at  the  end  of  the  fiscal  year. 

The  wreck  of  the  schooner  Nevada  in  Davis  Strait,  Maine,  was  re- 
moved during  the  year. 

(See  Appendix  A  18.) 

SURVEYS  MADE  IN  COMPLIANCE  WITH   BIYEB   AND  HABBOB  ACT  OP 

JUNE  3,  1890. 

The  surveys  of  the  following  localities,  required  by  the  river  and  har- 
bor act  of  June  3, 1896,  were  made  by  the  local  engineer,  Maj.  E.  L. 
Hoxie,  Corps  of  Engineers,  and  reports  thereon  submitted: 

i.  Union  River,  Maine,  for  a  deeper  and  broader  channel. — Major  Hoxie 
submitted  report  of  survey  dated  October  22, 1897.  He  estimates  that 
(225,000  will  be  required  to  secure  a  channel  100  feet  wide  and  6  feet 
deep  at  low  tide  through  the  bar  at  the  mouth  of  the  river  and  through 
the  narrows  below  Ellsworth,  increasing  to  150  feet  in  width  in  front  of 
the  wharves  at  Ellsworth.  This  estimate  includes  the  construction  of 
a  jetty  and  training  wall  (the  latter  to  be  marked  with  three  rough 
stone  beacons),  built  to  the  height  of  6  feet  above  mean  high  water,  to 
preserve  the  channel  over  the  bar  after  the  dredging  is  completed.   He 
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States,  however,  that  the  improvement  of  all  rivers  on  the  coast  of  Maine 
is  more  or  less  interfered  with  by  mill  refuse  thrown  into  them,  and 
invites  attention  to  the  necessity  for  further  legislation  to  prevent  the 
deposit  of  mill  waste  and  other  refuse  in  these  rivers. 

The  division  engineer,  Gol.  G.  L.  Gillespie,  Corps  of  Engineers,  in 
transmitting  the  report,  stated  that — 

It  appears  from  the  report  of  Colonel  Smith,  NoTember  30, 1888,  Annnal  Report, 
Chief  of  Engineers,  for  1890,  Part  I,  page  458,  and  the  report  of  Colonel  Oamrell, 
January  30,  1897,  that  the  obatmctions  to  the  nayigation  or  the  channel  arise  chiefly 
from  slabs  and  other  miU  refuse  which  are  dej^ited,  in  part,  in  the  river  above  the 
head  of  navigation,  to  which  section  6  of  the  river  and  harbor  act  of  September  19, 
1890,  does  not  apply.  As  these  deposits  in  the  higher  reaches  receive  year  by  year 
aecnmnlations  from  the  original  sources,  it  is  evident  that  improTements  which  may 
be  made  by  dredg^nj^  in  the  navigable  sections  below  Ellsworth  wiU  be  more  or  less 
subject  to  deterioration  so  long  as  the  Oeneral  Government  fails  to  prevent  it  by 
adequate  legislation.  Additional  legislation  is  therefore  necessary  to  maintain  any 
channels  which  may  be  improved. 

The  report  was  transmitted  to  Congress  and  printed  in  Honse  Doc. 
No.  124,  Fifty  fifth  Congress,  second  session.    (See  also  Appendix  A 19.) 

2.  Survey  of  Bdgaduce  River j  leading  up  to  Penobscot  village^  Maine. — 
Major  Hoxie  submitted  report  dated  November  23, 1897.  Penobscot 
village  and  South  Penobscot  oonstitnte  the  town  of  Penobscot,  situate 
on  the  Northern  Bay  branch  of  Bagaduce  Biver,  and  a  project  for 
improvement  of  this  locality  by  securing  a  channel  100  feet  wide  and  6 
feet  deep  at  mean  low  water,  from  Bridges  Point  to  Bowden's  wharf, 
South  Penobscot,  adopted  in  1890,  is  now  being  carried  out  by  the 
United  States.  The  cost  of  completing  this  project  is  now  estimated 
to  be  $52,187.30;  and  an  improvement  which  would  reach  Penobscot 
village  would  necessitate  a  duplicate  dredged  channel,  2,600  feet  in 
length,  extending  from  deep  water  across  intervening  mud  flats  to  the 
wharf,  at  a  cost  estimated  by  Major  Hoxie  to  be  $45,700. 

In  the  opinion  of  Major  Hoxie,  the  interests  of  commerce  involved 
will  not  justify  the  proposed  improvement  nnder  present  conditions; 
the  existing  project  provides  for  a  suitable  improvement  for  this  local- 
ity, and  any  further  expenditure  for  an  additional  channel  to  another 
XK>int  in  the  same  town  is  not  justifiable.  His  views  were  concurred  in 
by  the  division  engineer.  Col.  G.  L.  Gillespie,  Corps  of  Engineers.  The 
report  was  transmitted  to  Congress  and  printed  in  House  Doc.  No.  144, 
Fiity-fifbh  Congress,  second  session.    (See  also  Appendix  A  20.) 

mPROVEMENT  OP  RIVERS  AND  HARBORS  IN  EASTERN  MASSACHUSETTS. 

This  district  was  in  the  charge  of  Col.  S.  M.  Mansfield,  Corps  of  Engi- 
neers, having  under  his  immediate  orders  Maj.  John  Stephen  Sewell, 
XT.  S.  Volunteers,  first  lieutenant.  Corps  of  Engineers. 

i.  Newburyport  Harbor ^  Massachusetts. — Newburyport,  Mass.,  is  situ- 
ated about  2^  miles  firom  the  Atlantic  Ocean,  on  tbe  south  bank  of  the 
Mernmac  River.  The  mouth  of  the  river  is  obstructed  by  a  sandy  bar, 
over  which  originally  but  7  feet  draft  at  low  water  could  be  carried  in  a 
narrow,  shifting  channel. 

The  object  of  the  improvement  is  to  create  through  the  outer  bar  a 
channel  1,000  feet  wide  and  at  least  17  feet  deep  at  mean  low  water, 
so  that  vessels  may  cross  the  bar  and  find  a  harbor  at  any  stage  of 
the  tide  with  as  great  draft  as  can  reach  Newburyport  by  the  river  at 
high  tide. 

The  project  submitted  September  16, 1880,  proposed  two  converging 
mbblestone  jetties,  their  outer  ends  1,000  feet  apart  and  to  be  extended 
parallel  to  the  axis  of  the  channel  if  necessary,  and  the  protection  of 
the  beach  in  their  vicinity,  at  a  cost,  as  estimated  in  1881,  of  1365,000. 
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• 
Tbe  direction  of  jetties  and  shore  protection  were  modified  in  1883,  and 
in  1882  the  partial  closing  of  Plum  Island  Basin  with  a  timber  dike 
about  800  feet  long  and  5^  feet  above  mean  low  water  was  added  to 
the  project,  increasing  the  cost  to  $375,000,  as  estimated  in  1884. 

In  1884  a  modification  of  project  provided  for  extension  of  both  jet- 
ties parallel  to  the  axis  of  the  channel  for  a  distance  of  610  feet,  and 
in  1886  the  length  of  extension  was  increased  to  1,000  feet,  increasing 
the  cost  of  work,  as  estimated  in  1897, 1224,547.49. 

The  total  appropriations  to  date  have  been  $313,500. 

The  total  expenditures  to  June  30,  1897,  were  $296,956.35,  and  at 
that  date  the  north  jetty  was  completed  for  a  total  length  of  2,705  feet . 
and  the  south  jetty  for  1,540  feet. 

The  Plum  Island  Dike  was  817  feet  long,  5J  feet  high  above  mean 
low  water,  except  near  the  center,  where  a  weir  150  feet  long  and  2 
feet  above  mean  low  water  was  left  temporarily. 

The  sand  catch  in  rear  of  the  south  jetty  was  in  two  branches,  one 
480  feet  long  and  one  572  feet  long. 

Two  channels  of  almost  equal  width  and  10.5  feet  depth  at  mean 
low  water  existed  across  the  bar,  one  extending  to  the  southward 
along  the  shore  of  Plum  Island  and  the  other  to  the  eastward  normal 
to  the  bar. 

A  contract  was  in  force  for  the  delivery  of  13,000  tons  of  rubble- 
stone  in  extension  of  the  south  jetty,  which  delivery  was  completed 
December  30,  1897,  250  feet  of  the  parallel  section  of  the  south  jetty 
being  built. 

No  survey  of  the  bar  was  made  in  1898,  but  the  reports  of  local  pilots 
show  that  the  extension  of  the  south  jetty  has  resulted  in  closing  the 
southern  channel  along  Plum  Island  and  in  deflecting  the  ebb  currents 
over  the  bar  through  the  eastern  channel  in  the  location  proposed  by 
the  project  of  improvement. 

July  1, 1897,  balance  unexpended $16,543.65 

Jane  30, 1898,  amount  expended  daring  fiscal  year 14, 793.42 

Jaly  1, 1898,  balance  anexi>ended 1,750.23 

{Amount  (estimated)  required  for  completion  of  existinjr  project < .  286, 047. 49 
Amount  that  can  be  profitably  expeuded  in  iiscal  year  ending  J  iineSO,  1900  100, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  B  !•) 

2.  Merrimac  River y  Massachusetts, — The  month  of  the  Merrimao  River 
is  15  miles  northwest  from  Gape  Ann,  Massachusetts.  Tide  water 
extends  np  it  a  distance  of  21  j  miles,  or  to  the  foot  of  the  Upper  Falls, 
Ij  miles  above  Haverhill,  Mass. 

Seven  incorporated  cities  and  the  largest  mills  in  l^ew  England  are 
directly  interested  in  this  improvement. 

Before  improvement  the  channel  was  narrow  and  crooked  and  much 
obstracted  by  ledges,  bowlders,  and  shoals.  At  mean  low  water  vessels 
drawing  not  to  exceed  7  feet  could  enter  the  river  and  proceed  to  South 
Amesbury,  9  miles  from  the  month. 

The  rise  or  fall  of  the  tide  at  the  mouth  is  7.7  feet;  at  Haverhill 
Bridge,  4.6  feet. 

The  project  originally  adopted  in  1870,  as  modified  in  1874,  provides 
for  a  channel  with  the  following  depths  at  ordinary  high-water  stages 
of  the  river:  From  the  mouth  to  Deer  Island  Bridge,  6  miles,  16A  feet; 
thence  to  Haverhill  Bridge,  12^  miles,  12  feet:  thence  to  the  foot  of 
Mitchells  Falls,  Hazeltine  Bapids,  1^  miles,  10  feet;  thenoe  through 
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Mitchells  Falls  to  the  head  of  the  Upper  Falls,  2^  miles,  not  less  than 
^  feet  when  the  mill  water  at  Lawreuce^is  running. 

This  revised  project  was  estimated  to  cost  $147,000. 

The  total  appropriations  to  date  are  9247,306.72. 

The  expenditure  to  Jaoe  30,  1897,  was  $246,060.67. 

The  excess  of  expenditare  over  the  estimate  is  dae*to  the  removal  of 
rocks  and  other  obstructions  that  were  unknown  and  removal  not  con- 
templated when  the  estimate  was  made,  and  by  the  expense  of  neces- 
sary surveys  and  examinations  not  provided  for  in  the  estimate. 

On  June  30, 1894,  the  project  for  the  improvement  of  the  river  was 
completed* 

The  act  of  August  18, 1894,  provided  for  a  resurvey  of  the  river,  with 
a  view  of  obtaining  a  depth  up  to  Haverhill  equal  to  that  over  the  bar 
at  Newbury  port.  The  report  on  this  survey  is  published  as  House  Doc. 
No.  168,  Fifty-fourth  Congress,  first  session,  and  in  Annual  Report^ 
Chief  of  Engineers  for  1896,  page  616. 

On  May  5, 1897,  an  estimate  was  submitted  of  cost  of  obtaining  a 
channel  1«50  feet  wide  and  7  feet  deep  at  mean  low  water  from  New- 
buryport  to  Haverhill,  in  accordance  with  the  river  and  harbor  act  of 
June  3, 1896.  This  estimate  was  published  as  House  Doc.  No.  52,  Fifty- 
fifth  Congress,  first  session,  and  also  in  Annuel  Eeport,  Chief  of  Engi- 
neers, 1897,  page  865. 

The  river  and  harbor  act  of  June  3, 1896,  appropriated  $5,000  for  the 
removal  of  certain  rocks  below  Bocks  Bridge,  and  the  channel  has  been 
cleared  of  these  obstructing  bowlders.  The  commerce  involved  in  this 
improvement  consists  of  supplies  of  coal,  lumber,  etc.,  for  cities  and 
towns  situated  on  its  banks  to  the  head  of  navigation.  No  definite 
statement  of  the  amount  and  value  thereof  can  be  given. 

Jaly  1, 1897y  balance  unexpended $1,306.05 

.  Jane  30, 18S^,  amount  expended  during  fiscal  year 1,160.00 

Jnly  1, 1898,  balanee  unexpended « 146.05 

(See  Api>endix  B  2.) 

3.  Fowow  Biver^  Massachusetts. — ^Powow  Biver  is  a  tributary  of  the 
Merrimac  Biver,  into  which  it  enters  from  the  north  about  ^i  miles 
above  Newburyport 

From  its  mouth  tide  water  extends  9,G00  feet  in  a  narrow,  crooked 
channel,  not  navigable  at  low  water. 

The  project  proposed  for  its  improvement  is  to  dredge  a  channel 
9,600  feet  long,  60  feet  wide,  and  12  feet  deep  at  mean  high  water, 
estimated  to  cost  $100,000  in  1897. 

The  total  appropriations  to  date  have  been  $39,000. 

The  expenditures  to  June  30, 1897,  were  $38,876.07. 

At  that  date  the  improved  channel  was  12  feet  deep  at  mean  high 
water,  46  feet  wide  for  3,252  feet  from  its  upper  end,  and  at  least  30  feet 
wide  throughout  its  full  projected  length. 

No  operations  were  in  progress  during  the  fiscal  year,  and  at  the 
date  of  this  report  the  condition  of  the  improvement  is  the  same  as 
on  June  30, 1897. 

July  1, 1897,  balance  unexpended $123.93 

Jane  90, 1S&,  amoant  expended  during  fiscal  year 106.25 

Jnlyl,  1896,  balance  unexpended 17.68 

fAmonnt  (estimated)  required  for  completion  of  existing  project 61, 000. 00 
Amoant  tk  at  ca  n  be  pro  A  tably  expend  eel  in  fiscal  yearending.lnneSO,  1900    20,000.00 
Submitted  in  compliance  with  reqiiireiuents  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  Juuo  4,  1897. 

(See  Appendix  B  3.) 
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4.  Essex  BiveVj  Massachusetts. — Es»ex  River  empties  into  Ipswich  Bay 
about  3  miles  southeast  of  the  month  of  Ipswich  River,  Massachusetts. 
It  is  navigable  at  high  water  to  the  wharves  in  the  town  of  Essex,  a 
distance  of  6  miles,  but  no  navigable  low-water  channel  exists  for 
12,000  feet  below  the  town  wharves. 

The  mean  rise  or  fall  of  the  tide  is  8.8  feet. 

The  object  of  the  improvement  is  to  widen  and  deepen  the  natural 
channel  of  the  river. 

The  project  for  improvement  was  submitted  May  16, 1891,  and  pro- 
posed a  channel  60  feet  wide  and  4  feet  deep  at  mean  low  water  to  the 
wharves  at  Essex,  estimated  to  cost  $25,000. 

The  total  appropriations  to  date  have  been  1 15,000. 

The  expenditures  to  June  30,  1897,  were  $9,711.39. 

At  that  date  the  channel  had  been  dredged  to  its  full  projected  depth, 
and  at  least  25  feet  wide  to  the  drawbridge  at  Essex. 

On  July  13,  1897,  a  contract  was  entered  into  for  dredging  14,000 
cubic  yards  from  the  channel,  in  continuation  of  the  improvement. 

Operations  under  this  contract  were  commenced  October  14, 1897, 
and  completed  December  22, 1897,  and  at  the  date  of  this  report  the 
channel  is  4  feet  deep  at  mean  low  water,  of  full  projected  width  of  60 
feet  for  4,000  feet  below  the  drawbridge,  and  at  least  25  feet  wide  for 
the  remaining  distance  below  that  bridge. 

July  1, 1897,  balance  unexpended $5,288.61 

June  SM),  1898,  amount  expended  during  fiscal  year 6, 012. 39 

July  1, 1898,  balance  unexpended 276.22 

{Amount  (estimated)  required  for  completion  of  existing  project 10, 000. 00 
Amountthatcan  be  profitably  expended  in  fiscal  year  ending  June30, 1900    10, 000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  oivU  act  of  June  4, 1897. 

(See  Appendix  B  4.) 

5.  Harbor  of  refuge^  Sandy  Bay,  Cape  Ann,  Massachusetts. — Sandy 
Bay  is  situated  at  the  northeastern  extremity  of  Cape  Ann,  Massa- 
chusetts. It  is  about  2%  miles  by  2  miles  in  area,  and  is  fully  protected 
on  the  west  and  south  by  high  hills,  but  fronts  the  northeast,  and  is 
open  to  the  full  efifects  of  easterly  and  northeasterly  gales. 

The  proposed  improvement  contemplates  the  construction  of  a  na- 
tional harbor  of  refuge  of  the  first  class.  The  anchorage  covered  by 
the  breakwater  will  contain  1,377  acres. 

The  estimated  cost  of  the  improvement  is  $6,000,000.  The  original 
project  of  1884  proposed  to  build  only  the  substructure  of  the  break- 
water of  rubblestone.  The  present  project,  approved  March  17,  1892, 
proposes  to  build  the  entire  breakwater  of  rubblestone,  the  portion 
below  low  water  to  be  built  of  stone  of  less  than  4  tons  weight,  the 
upper  portion  of  stone  averaging  6  tons  weight. 

The  plan  of  the  bay  showing  the  proposed  breakwater  was  published 
in  the  Annual  Eeport  of  the  Chief  of  Engineers  for  1892,  page  564. 

The  total  appropriations  to  date  have  been  $900,000. 

The  expenditure  to  June  30, 1897,  was  $723,485.26. 

Operations  were  in  progress  during  the  fiscal  year,  under  two  con- 
tracts, for  the  deposit  of  small  stone  in  the  breakwater,  under  which 
140,946  tons  was  delivered;  1,064,277  tons  of  small  stone  and  13,448 
tons  of  large  stone  have  been  deposited  in  the  breakwater  to  date. 

Ko  serviceable  sheltered  anchorage  has  as  yet  been  secured  by  these 
operations. 
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The  completed  section  of  the  breakwater  was  damaged  by  a  severe 
storm  which  visited  the  coast  aboat  February  1,  1898. 

At  the  date  of  this  report  600  fanning  feet  of  the  breakwater  is 
completed  to  aboat  high  water;  2,400  feet  tMiditional  is  practically  com- 
pleted to  low  water,  and  for  a  farther  length  of  1,600  feet  the  moand  is 
at  least  40  feet  wide  on  top  and  up  to  22  feet  below  low  water. 

The  entire  commerce  of  New  England  is  directly  interested  in  this 
improvement. 

Jaly  1, 1897,  balance anexpended $176,514.75 

JonedOy  18(16,  amount  expended  daring  fiscal  year 103,822.29 

Jnly  1, 1898,  balance  unexpended 72,092.46 

Jalj  1, 1898,  ontstanding  liabilities $18,849.04 

Jnlv  1, 1898,  amount  covered  by  uncompleted  con  tracts ....    40, 036. 32 

58,885.36 

July  1, 1898,  balance  available 13,807.10 

Amount  (estimated)  required  for  coiupletiou  of  existing  project 4, 100, 000.00 

Amount  that  can  be  profitably  exi>ended  in  fiscal  year  ending  June 

80,  1900 260,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  B  5.) 

6.  Harbor  at  Gloucester j  Massa^shusetts. — Gloncester  Harbor,  an  imjior- 
tant  center  for  the  fishing  fleet  of  New  England,  is  about  20  miles  north 
of  Boston.  Its  inner  harbor  was  originally  obstmcted  by  sunken  rocks 
and  shoals,  and  the  approaches  to  the  wharves  were  shallow,  varying 
from  1  to  12  feet.    The  onter  harbor  was  open  to  all  southerly  gales. 

The  project  of  1871  proposed  the  removal  of  certain  bowlders  from 
the  inner  harbor  and  the  constractioti  of  a  breakwater  from  Eastern 
Point  over  Dog  Bar  to  Bound  Bock  Shoal. 

The  project  of  1884  provided  for  two  breakwaters  at  the  entrance  of 
Gloucester  Harbor,  one  to  cost  $752,000,  on  essentially  the  same  site  as 
that  proposed  in  1871,  and  a  supplementary  one,  through  Normans  Woe 
Bock,  to  cost  $607,000. 

In  the  annual  report  for  this  harbor  for  1887  a  general  project  for  its 
improvement  was  submitted,  based  on  the  survey  provided  for  by  the 
act  approved  August  5, 1886.  This  project  proposed  to  remove  from 
the  inner  harbor  101^  cubic  yards  of  rock  known  to  exist,  and  to  dredge 
216,000  cubic  yards,  scow  measurement,  at  an  estimated  cost  of  $65,000, 
and  to  construct  the  breakwater  recommended  in  the  project  of  1884, 
that  extends  from  Eastern  Point  to  Bound  Bock  Shoal,  at  an  estimated 
cost  of  $752,000.  In  1897  the  form  of  breakwater  was  modified  and 
cost  reduced  to  $733,121.18. 

On  May  5, 1897,  a  project  was  submitted,  in  accordance  with  the  river 
and  harbor  act  of  June  3, 1896,  for  the  removal  of  a  pinnacle  rock  in 
the  outer  harbor  to  a  least  depth  of  16  feet  below  mean  low  water,  and 
rocks  off  the  Ferry  Landing  at  Bocky  Neck  to  a  level  of  the  surrounding 
bottom. 

The  total  appropriations  to  date  are  $154,000. 

The  expenditures  to  June  30, 1897,  were  $134,385.68. 

The  condition  of  the  improvement  June  30,  1897,  was  as  follows: 

Clam  Bock  had  been  reduced  from  1  foot  to  9^  feet  at  mean  low  water; 
Pinnacle  Bock  from  8J  to  16J  feet,  mean  low  water  5  rock  off  l^ew'b  wharf 
from  2  to  5  feet,  mean  low  water;  rocks  off  J.  Friend's  wharf  from  13  to 
17  feet,  mean  low  water.    All  of  the  above  rocks  were  reduced  to  the 
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level  of  the  Bnrronnding  bottom.  Babsons  Ledge  bad  been  reduced 
from  11  to  14  feet,  mean  low  water.  All  the  proposed  dredging  had 
been  done  and  the  construction  of  the  breakwater  from  Eastern  Point 
to  Round  Rock  Shoal  was  in  progress;  74,468  tons  of  rubblestone  had 
been  deposited  in  the  breakwater,  and  about  1,100  feet  of  the  sub- 
structure had  been  completed. 

The  movement  of  the  vessels  in  the  inner  harbor  had  been  greatly 
facilitated,  but  no  benefit  had  been  derived  from  work  on  the  breakwater, 
as  no  sheltered  anchorage  had  been  obtained. 

During  the  fiscal  year  operations  were  continued  under  the  contract  of 
October  12, 1896,  and  it  was  satisfactorily  completed  April  6, 1898. 

On  July  6, 1897,  a  contract  was  entered  into  for  the  removal  of  105 
cubic  yards  of  ledge  under  the  project  of  May  5, 1897,  and  completed 
August  19, 1897. 

The  work  in  its  present  stage  has  greatly  benefited  the  fishing 
industry,  and  its  completion  will  furnish  much-needed  sheltered 
anchorage  in  this  important  harbor. 

A  line  of  passenger  and  freight  steamers  is  operated  continuously 
throughout  the  year,  and  other  commerce  exists  in  the  form  of  importo 
of  salt,  coal,  lumber,  etc. 

The  estimated  value  of  this  commerce  is  $5,000,000  annually. 

July  1, 1897,  balance  unexpen<1ed $19,614.S2 

June  90, 1898,  amoont  expended  during  fiscal  year 18,788.38 

Jnly  1,1896,  balance  unexpended 830.94 

f  Amount  (estimated)  required  for  completion  of  existing  project 624,063.43 
Amountthatcan  beprofitabl^expended  in  fiscal  yearendiugJuneSO,  1900  100,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  B  6.) 

7.  Harbor  at  Manchester^  Massachusetts. — ^Manchester  Harbor  is  situ- 
ated about  5^  miles  northeast  from  the  entrance  of  Salem  Harbor, 
Massachusetts. 

The  channel  was  100  feet  wide  and  6^  feet  deep  at  mean  low  water 
up  to  Proctors  Point.  It  then  shoaled  rapidly  to  a  depth  of  1^  feet  at 
"The  Narrows,''  1,400  feet  from  Proctors  Point,  and  for  a  farther  dis- 
tance of  2,500  feet  to  the  town,  wharves  no  low- water  channel  existed. 

The  original  project,  that  of  1887,  proposed  to  dredge  a  channel  60 
feet  wide,  4,000  feet  long,  and  4  feet  deep  at  mean  low  water  from  Proc- 
tors Point  to  the  town  wharves,  at  an  estimated  cost  of  $14,300. 

A  chart  of  the  harbor  was  published  in  the  Annual  Beport  of  the 
Chief  of  Engineers  for  1888,  Part  I,  page  466. 

A  survey  in  accordance  with  act  of  June  3, 1896,  was  made  in  August, 
1896,  and  on  April  7, 1897,  a  project  was  submitted.  The  estimated 
cost  of  the  project  is  $139,966.09.  The  report  was  printed  in  House 
Doc.  No.  29,  Fifty-fifth  Congress,  first  session;  also  in  Annual  Report, 
Chief  of  Engineers,  1897,  page  866. 

The  total  appropriations  to  date  have  been  $14,300. 

The  expenditure  to  June  30, 1897,  was  $14,246.96,  and  the  improve- 
ment was  essentially  completed.  The  channel  was  60  feet  wide,  4  feet 
deep,  and  4,000  feet  long;  opposite  the  town  wharf  it  was  80  feet  wide. 

On  June  30, 1897,  a  project  for  a  less  extensive  improvement  than 
that  proposed  in  the  project  of  April  7, 1897,  was  submitted,  and  was 
estimated  to  cost  $25,000.    (Annual  Report,  1897,  p.  869.) 

No  other  operations  were  in  progress  during  the  fiscal  year. 

The  commerce  involved  in  this  improvement  consists  of  supplies  of 
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eoaly  lumber,  etc,  for  local  consamption.  The  improvement  in  its 
present  condition  has  greatly  facilitated  the  approach  of  vessels  to  the 
town  wharves. 

The  valne  of  the  commerce  involved  is  approximately  00,000 
annually. 

July  1, 1897,  baluioe  unexpended $53.04 

June  30, 1898,  amount  expended  during  fiscal  year 53.04 

(See  Appendix  B  7.) 

8.  Harbor  at  Lynn^  Massaehusetts. — Lynn  Harbor  is  situated  9  miles 
northeast  from  Boston.  It  is  approximately  1  by  2  miles  in  extent,  of 
which  the  greater  part  is  dry  at  low  tide. 

It  is  protected  on  the  north  and  west  by  the  mainland,  on  the  east 
by  Kahant  Beach,  and  its  entrance,  2  miles  wide,  into  Massachusetts 
Bay  is  on  the  south  side. 

Before  improvement  three  narrow  and  crooked  channels  of  approach 
to  the  wharves  existed,  in  each  of  which  there  was  about  6  feet  depth 
at  mean  low  water.    The  mean  rise  or  fall  of  the  tide  is  9.3  feet. 

The  western  channel  leads  to  the  Point  of  Pines  and  the  mouth  of 
the  Saugns  Biver.  The  main  ship  channel  is  entered  between  White 
and  Lobster  rocks  and  connects  about  3,600  feet  northward  with  the 
Black  Bock  Channel,  which  is  the  most  eastern,  near  Nahant  Beach. 

The  original  project,  that  of  1894,  for  the  improvement  proposed  to 
excavate  a  channel  3,610  feet  long,  200  feet  wide,  and  10  feet  deep  at 
mean  low  water  from  a  point  near  and  east  of  White  Bocks  to  deep 
water,  opposite  Little  Nahant,  and  a  channel  6,450  feet  long,  200  feet 
wide,  and  10  feet  deep  at  mean  low  water,  from  deep  water,  opposite 
Sand  Point,  to  the  harbor  commissioner's  line,  and  a  training  wall  about 
6,000  feet  long,  to  start  from  the  shore  line  at  Little  Nahant  and  to 
cross  Black  £^ck  Channel,  its  outer  portion  to  be  parallel  to  the  outer 
improved  channel,  its  purpose  being  to  aid  in  keeping  the  outer  channel 
open. 

The  cost  of  this  project  was  estimated  to  be  tl45,000,  increased  in 
1885  to  tl57,000. 

A  plan  of  the  harbor,  showing  the  projected  improvement,  was  pub- 
lished in  the  Annual  Report  of  the  Chief  of  Engineers  for  1884,  Part  I, 
page  532. 

The  river  and  harbor  act  of  August  11, 1888,  authorized  the  extension 
of  the  main  ship  channel  400  feet  within  the  harbor  line,  and  the  exca- 
vation at  its  inner  end  of  a  basin  500  by  300  feet  in  area,  10  feet  deep 
at  mean  low  water,  increasing  total  cost  of  improvement  to  9182,000. 

In  accordance  with  the  provisions  of  the  river  and  harbor  act  of  June 
3,  1896,  a  survey  of  this  harbor  was  made  in  October,  1896,  '*  with  a 
view  to  securing  a  channel  300  feet  wide  and  15  feet  deep  at  low  water," 
and  in  1897  a  project  was  submitted  estimating  cost  of  work  to  be 
9441,813,07.  The  report  of  this  survey  is  published  in  House  Doc. 
No.  28,  Fifty-fifth  Congress,  first  session;  also  in  Annual  Report,  1897, 
page  872. 

The  total  appropriations  for  this  work  to  date  have  been  $128,500. 

The  total  expenditures  to  June  30,  1897,  were  $103,650.05  on  the 
project,  and  $5,000  on  the  western  or  Saugus  River  Channel,  and  at  that 
date  the  outer  channel  and  basin  were  finished;  the  inner  channel  was 
completed  for  4,100  feet  at  its  southern  end,  and  the  remainder  is  150 
feet  wide;  the  western  or  Saugus  River  Channel  of  4,000  feet  length, 
150  feet  wide,  8  feet  deep  at  mean  low  water. 

A  contract  for  dredging  40,000  cubic  yards  from  inner  main  ship 
channel  was  finished  during  the  fiscal  year,  and  at  the  date  of  this 
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report  the  project  of  improyement  is  completed,  excepting  the  training 
waU,  the  necessity  for  which  is  not  apparent. 

The  commerce  involved  in  the  improvement  consists  of  coal,  lumber, 
and  other  domestic  and  manufacturing  supplies,  and  the  improvement 
has  enabled  them  to  be  brought  in  large  vessels,  thereby  reducing 
freights  and  costs. 

Jaly  1, 1897,  balance  nnexpended $19,849.96 

June  30|  1898,  amount  expended  during  fiscal  year 12, 444. 15 

July  1, 1898,  balance  unexpended 7,406.80 

(See  Appendix  B  8.) 

9,  Mystic  and  Maiden  riversj  Ma^ssachusetU, — ^Mystic  Biver  empties 
into  the  inner  harbor  of  Boston,  Mass.,  and  extends  from  the  navy-yard 
to  the  town  of  Medford,  a  distance  of  about  4^  miles.  Maiden  Biver  is 
about  2  miles  long  from  the  town  of  Maiden  to  its  junction  with  Mystic 
Biver,  about  3  mUes  above  the  navy -yard. 

Originally  Mystic  Biver  had  no  navigable  low-water  channel.  A 
proje(tt  for  its  improvement  was  submitted  May  9, 1891.  It  proposed 
to  widen  and  deepen  the  natural  channel  of  the  river  so  that  it  should 
be  100  feet  wide  and  6  feet  deep  at  mean  low  water  to  the  first  turn 
above  Denning's  wharf,  and  thence  to  the  head  of  navigation  4  feet 
deep,  with  the  width  gradually  reduced  to  50  feet  at  Craddock's  bridge. 
The  cost  of  this  improvement  was  estimated  to  be  $25,000. 

Originally  in  Maiden  Kiver  there  was  a  narrow  and  exceedingly 
crooked  channel  with  a  navigable  depth  of  barely  7  feet  at  mean  high 
water.  The  rise  of  the  tide  is  9.8  feet.  The  original  project  for  its 
improvement,  proposed  December  1, 1880,  contemplated  the  excavation 
of  a  channel  100  feet  wide  and  12  feet  deep  at  mean  high  water  up  to 
the  second  drawbridge,  with  two  cut-offs,  one  east  of  the  island,  near 
the  junction  of  the  M«alden  and  Mystic  rivers,  and  the  other  through  the 
marsh  land  about  half  a  mile  above:  estimated  cost,  $35,000.  This 
project,  as  modified  in  1882,  proposed  to  make  the  natural  channel 
100  feet  wide  and  12  feet  deep  at  mean  high  water  to  the  first  bridge, 
and  thence  75  feet  wide  to  the  second  bridge;  estimated  cost,  $40,000. 
This  estimate  was  increased  to  $47,000  in  1884.  (Annual  Beport,  1884, 
p.  651.) 

Ten  thousand  dollars,  appropriated  for  this  work  by  the  act  of  1882, 
was  expended  (1883-84)  in  making  the  channel  from  the  month  to  the 
drawbridge  in  Maiden,  a  distance  of  1^  miles,  at  least  50  feet  wide  (70 
feet  at  turns)  and  12  feet  deep  at  mean  high  water. 

On  November  1, 1890,  a  project  was  submitted  for  the  improvement 
of  this  river  in  conjunction  with  Mystic  Biver.  This  project  proposed 
the  completion  of  the  project  of  1882,  at  an  estimated  cost  of  $37,000. 

The  total  appropriations  to  date,  under  present  approved  projects, 
have  been  $30,000. 

The  expenditures  to  June  30, 1897,  under  the  present  projects  were 
$20,117.08,  and  at  that  date  the  improved  channel  in  Mystic  Biver  was 
6  feet  deep  at  mean  low  water  and  100  feet  wide  to  the  fl^st  turn  above 
Denning's  wharf,  and  for  a  distance  of  1,500  feet  above  this  turn  4  feet 
deep  and  at  least  50  feet  wide;  and  the  channel  in  Maiden  Biver  was 
at  least  75  feet  wide  and  12  feet  deep  at  mean  high  water  to  the  first 
bridge.  The  navigation  of  both  rivers  had  been  greatly  facilitated  by 
the  improvement 

At  the  beginning  of  the  fiscal  year  operations  were  in  progress  under 
a  contract  dated  October  19,  1896,  for  dredging  26,000  cubic  yards, 
more  or  less,  of  material  from  these  rivers,  at  34^  cents  per  cubic  yard^ 
this  work  was  completed  December  4, 1897. 
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At  the  date  of  this  report  the  improved  channel  in  Mystic  Biver  is 
completed  to  fall  projected  depth  and  width  from  the  month  to  5,200 
feet  above  Dennin^s  wharf;  and  the  improved  channel  in  Maiden  Biver 
is  completed  to  the  fall  projected  depth  and  width  np  to  the  first  bridga 
Nothing  has  been  done  above  this  bridge. 

The  commerce  involved  in  this  improvement  is  for  the  cities  of 
Gharlestown  and  Medford  on  the  Mystic  Biver,  and  the  city  of  Maiden 
on  the  Maiden  Biver. 

To  complete  the  improvement  of  Mystic  Biver  wonld  reqnire  an 
appropriation  of  110,000,  and  of  Maiden  Biver  $22,000,  a  total  of  $32,000. 

Jnly  1, 1897,  balance  unexpended $9,882.92 

JoneSO,  1898,  amount  expended  daring  fiscal  yeur 9,856.00 

Joly  1, 1898,  balance  unexpended 26. 92 

(i^oant  (estimated)  required  for  completion  of  existinff  project 82, 000. 00 
Amountthat  can  be  profitably  expended  in  fiscal  jearendms;  June  30, 1900    15, 000, 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  B  9.) 

10.  Harbor  at  Boston^  Mass. — Boston  Harbor  consists  essentially  of  an 
inner  and  outer  harbor  united  by  a  deep  waterway,  and  each  accessible 
from  the  sea  by  a  distinct  channel^  widening  into  a  deep  and  spacious 
roadstead. 

(i)  Inner  harbor. — ^This  harbor  lies  to  the  north  and  westward  of 
Long  Island,  and  has  deep  water  and  good  anchorage  in  the  President 
Eoads,  seaward  of  Lower  Middle  Bar,  and  also  near  the  city  westward 
of  npx>er  Middle  Bar. 

Four  rivers  discharge  their  waters  into  the  basin — the  Oharles, 
Mystic,  and  Ghelsea  rivers  from  the  north,  and  the  Neponset  from  the 
south.    The  direct  entrance  from  the  sea  is  by  Broad  Sound. 

(^)  Outer  harbor. — ^This  harbor  lies  to  the  southward  of  Long  Island, 
and  has  a  fine  anchorage  in  Kantasket  Beads  as  well  as  in  Hingham 
Bay,  a  well-sheltered  harbor  southeast  of  Paddocks  Island.  It  con- 
nects with  the  inner  harbor  by  the  main  ship  channel,  through  the 
I^arrows,  and  by  secondary  channels  east  and  west  of  Long  Island. 
It  is  reached  from  the  sea  by  Nautasket  Beads,  which  lie  south  of 
Georges  and  Great  Brewster  islands,  and  is  marked  at  the  sea  entrance 
by  Boston  Light. 

Weymouth  and  Weir  rivers  empty  into  the  outer  harbor. 

Both  the  inner  and  outer  harbors  are  subdivided  into  several  minor 
harbors,  and  contain  many  islands  which  shelter  the  anchorages  from 
winds  and  storm  waves. 

The  range  of  the  tide  at  the  navy-yard  is  9.8  feet,  and  at  the  entrance 
to  the  outer  harbor  9.4  feet.  A  sketch  of  the  harbor  was  printed  in 
the  Annual  Beport  of  the  Chief  of  Engineers  for  the  year  1888,  page  454. 

The  object  of  the  improvement  is,  first,  to  preserve  the  harbor  by 
protecting  the  islands  and  headlands;  and,  second,  to  improve  it  by 
widening,  deepening,  and  straightening  the  channels. 

The  works  of  preservation  consist  of  sea  wails,  aprons,  jetties,  etc., 
which  protect  the  shores  of  the  islands  and  headlauds,  prevent  addi- 
tional wash  into  the  channels,  control  the  tidal  scour,  and  preserve 
the  full  height  of  anchorage  shelter  for  vessels  in  the  roadsteads. 

The  works  of  ^'mprovement  have  been  by  dredging  and  blasting. 

The  total  appropriations  from  1825  to  date  have  been  (3,274,276.10. 

The  total  expenditure  to  June  30, 1897  (not  including  outstanding 
liabilities),  was  $2,730,065.74. 

Works  of  preservation. — The  location  and  details  of  these  works  are 
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given  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1895,  pages 
621  and  622. 

With  the  exception  of  the  sea  walls  at  Deer  Island,  they  were  all  in 
fair  order,  and  no  work  has  been  done  on  them  during  the  fiscal  year. 

During  the  year  repairs  have  been  made  to  about  228  running  feet 
of  wall. 

Works  of  improvement. — ^The  works  of  improvement  have  been  by 
dredging  and  blasting,  by  which  means  many  dangerous  rocks  and 
shoals  have  been  removed  and  the  main  ship  channel  enlarged  from 
100  feet  wide  and  18  feet  deep  at  mean  low  water,  so  that  on  June  30, 
1897,  it  was  at  least  625  feet  wide  and  23  feet  deep  at  mean  low  water 
throughout,  and  the  lower  main  ship  channel  to  President  Boads  was 
27  feet  deep  at  mean  low  water,  1,000  feet  wide  from  the  entrance  (near 
the  outer  light)  to  Bug  Light,  and  in  the  Narrows  800  feet  wide  to  the 
passage  between  Georges  and  Gallops  islands,  where  it  was  at  least 
550  feet  wide;  but  the  free  use  of  this  27-foot  channel  was  restricted  by 
reason  of  ledges  uncovered  by  the  dredging. 

The  following  tributary  channels  have  also  been  improved,  and  their 
condition  on  June  30, 1897,  was  as  follows: 

a.  Charles  River. — ^The  natural  channel  of  this  river  has  been  widened, 
straightened,  and  deepened,  so  that  from  its  mouth  to  Western  Avenue 
Bridge,  a  distance  of  4|  miles,  the  channel  has  a  width  of  200  feet  and 
a  depth  of  7  feet  at  mean  low  water.  Thence  to  Arsenal  Street  Bridge,  2  J 
miles,  the  channel  has  a  least  width  of  80  feet  and  a  least  depth  of  6  feet. 

By  the  act  of  September  19, 1890,  $20,000  was  appropriated  for  the 
improvement  of  Gharles  Kiver,  provided  ^'  that  the  draws  in  the  Arsenal 
Street  and  Market  Street  bridges  shall  be  made  to  conform  to  the  pro- 
jected channel  without  cost  to  the  United  States."  This  sum  still 
remains  unexpended  because  the  Market  Street  Bridge  has  not  been 
remodeled. 

b.  Fort  Point  Channel. — ^This  important  branch  of  the  main  ship  chan- 
nel had  a  least  depth  of  12  feet  at  its  entrance,  and  the  channel  was 
narrow  and  crooked. 

The  project  for  its  improvement  was  submitted  January  27, 1885.  It 
proposed  the  excavation  of  a  channel  175  feet  wide  and  23  feet  deep  at 
mean  low  water  from  the  entrance  to  near  Federal  Street  Bridge,  a  dis- 
tance of  4,100  feet,  and  was  estimated  to  cost  $100,000;  the  railroad 
bridge  to  be  reconstructed  at  the  expense  of  the  owners.  It  has  been 
widened  to  175  feet  and  deepened  to  23  feet  at  mean  low  water  from  its 
mouth  to  Congress  Street  Bridge,  a  distance  of  1,900  feet. 

The  project  can  not  be  completed  until  the  railroad  bridge  shall  have 
been  reconstructed. 

c.  Nantasket  Bea>ch  Channel — This  channel  was  originally  about  50 
feet  wide  and  8  feet  deep  at  mean  low  water.  It  is  now  150  feet  wide 
and  12  feet  deep  at  mean  low  water. 

d.  Channel  below  Nixs  Mate  and  Long  Island. — This  channel  had  origi- 
nally 4^  feet  depth  at  mean  low  water.  A  cut  has  been  made  through 
the  bar  300  feet  wide,  15  feet  deep  at  mean  low  water. 

e.  Broad  Sound. — An  obstruction  called  Barrel  Eock  was  removed  in 
1869. 

/.  Jeffreys  Point  Channel. — This  channel  is  an  extension  of  the  main 
ship  channel  from  near  Grand  Junction  Wharf  (East  Boston)  toward 
Jetireys  Point.  It  is  now  400  feet  wide  from  Grand  Junction  Wharf  to 
just  east  of  Simpson's  patent  dry  docks,  and  18  feet  deep  at  mean  low 
water,  thence  gradually  narrowing  to  250  feet,  and  decreasing  in  depth 
of  water  to  15  feet  at  mean  low  water  at  a  junction  with  the  same  depth 
off  Jeffreys  Point. 
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g.  OkeUea  Greek. — ^This  taribntary  empties  into  the  upper  part  of  Bos- 
ton inner  harbor  and  lies  between  East  Boston  and  the  city  of  Chelsea. 
It  had  originally  bat.  14  feet  at  mean  high  water  in  a  narrow  channel 
very  difficult  of  navigation.  The  project  of  improvement  proposed  to 
dredge  a  channel  150  feet  wide  and  18  feet  deep  at  mean  high  water  to 
the  head  of  navigation.  At  the  date  of  this  report  the  channel  is  14 
feet  deep  at  mean  high  water,  at  least  35  feet  wide,  and  of  greatly 
increased  width  at  turns. 

No  operations  have  been  in  progress  in  any  of  these  tributary  chan- 
nels during  the  fiscal  year. 

Under  the  project  of  1867  there  remains  to  be  appropriated  for  com- 
pletion of  sea  walls  of  Point  AUerton,  Georges  Island,  and  Governors 
Island  tll2,000,  and  for  completion  of  improvement  of  subsidiary  chan- 
nels of  Gharles  Biver,  Fort  Pointy  and  Chelsea  Creek  tl65,500,  making 
a  total  of  $277,500.  Work  remaining  to  be  done  under  the  project  of 
1867  is  not  included  in  the  project  of  1892  or  covered  by  the  continuing 
contract  authorized,  by  the  act  of  June  3, 1896. 

On  June  30, 1896,  operations  were  in  progress  under  a  contract  to 
remove  8,772  cubic  yards  of  ledge  from  the  main  ship  channel,  and 
during  the  fiscal  year  2,351  cubic  yards  was  removed,  a  total  of  8,772 
cubic  yards  removed  under  the  contract. 

At  the  date  of  this  report  the  full  width  of  the  27-foot  channel  has 
been  cleared  of  ledges  by  these  operations. 

The  act  of  June  3, 1896,  provides  as  follows: 

Improving  harbor  at  Boston,  Massachnsetts:  Continuing  improvement,  seventy 
thousand  dollars:  Provided,  That  this  som  may,  in  the  discretion  of  the  Secretary  of 
War,  be  used  in  the  preservation  and  improvement  of  said  harbor,  including  the 
project  for  imi>roving  the  main  ship  channel,  and  that  seven  thousand  dollars  of 
this  sum  may,  in  the  discretion  of  the  Secretary  of  War,  be  used  in  improving  Chel- 
sea Creeky  and  so  much  thereof  as  the  Secretary  of  War  in  his  discretion  shalidirect 
to  be  expended  for  the  protection  of  Great  Head,  Winthrop,  to  prevent  the  farther 
washing  away  by  the  action  of  the  sea:  Provided,  That  contracts  may  be  entered 
into  by  the  Secretary  of  War  for  such  materials  and  work  as  may  be  necessary  to 
carry  out  the  revised  project  of  Au||^ast  eleventh,  eighteen  hundred  and  ninety-two, 
such  contracts  to  provide  that  said  ship  channel  shall  be  widened  to  a  minimum 
width  df  one  thousand  feet  and  a  minimum  depth  of  twenty-seven  feet,  to  be  paid 
for  as  appropriations  may  from  time  to  time  be  made  by  law,  in  the  ag^egate  not  to 
exceed  one  miUion  one  hundred  and  forty-five  thousand  dollars,  exclusive  of  amount 
herein  and  heretofore  appropriated. 

On  February  11, 1897,  a  contract  was  entered  into  to  dredge  2,910,718 
cubic  yards,  more  or  less,  from  the  main  ship  channel  in  completion  of 
the  dredging  item  of  the  project  of  August  11, 1892. 

Operations  under  this  contract  were  commenced  on  October  26, 1897, 
and  daring  the  fiscal  year  479,308^  cubic  yards  of  material  was  dredged 
from  the  lower  main  ship  channel  in  the  Narrows,  resulting  in  widening 
the  27-foot  channel  in  the  Narrows  from  560  feet  to  040  feet. 

Further  contracts  for  ledge  excavation  will  be  made  as  soon  as  the 
rock  is  uncovered. 

The  upper  main  ship  ^channel  is,  at  the  date  of  this  report;  in  the 
same  condition  as  on  June  30, 1897. 

PBOJXOT  OF  1S67. 

Jnly  1, 1897,  balance  nnexpended $99,258.71 

Jane  30,  l^iS,  amount  expended  during  fiscal  year 52,743.35 

July  1, 1898,  balance  unexpended 46,610.36 

(Amount  restimated)  required  for  completion  of  existing  project 277, 500. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1900  100, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
barber  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  i,  1897. 
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PHOJ1E0T  OF  1892. 

Jnly  1, 1897,  balance  unexpended .^ $444,956.65 

Amount  appropriated  by  sundry  civil  act  appi-oved  Jnly  1, 1698 250, 000. 00 

694,966.66 
June  90, 1898,  amount  expended  during  fiscal  year 68,272.81 

Jnly  ],  1898,  balance  unexpended 636^683.84 

Jnly  1,  1898,  outstanding  liabilities $32,738.08 

July  1, 1898,  amount  covered  by  uncompleted  contracts 425, 158. 17 

4^7,896.26 

(Amount  (estimated)  required  for  completion  of  existing  project 163, 750. 78 
Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  J  one  30, 1900  163, 750. 78 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  B  10.) 

11.  Town  Biver^  Massachusetts. — Town  Biver  is  a  small  tidal  river 
debouching  into  Weymoath  Fore  Biver,  and  lies  within  the  limits  of 
the  city  of  Quincy.  It  is  about  1^  miles  long  from  its  mouth  at  Quincy 
Point  to  the  upper  wharves  of  the  city. 

The  upper  half  of  the  river  (three  fourths  of  a  mile)  has  a  very  nar- 
row and  crooked  channel,  carrying  about  1^  feet  of  water  at  low  tide. 

The  project  for  the  improvement  of  this  river,  submitted  December 
31, 1890,  proposed  to  dredge  a  channel  4,500  tieet  long,  100  feet  wide, 
and  4  feet  deep  at  mean  low  water  to  the  head  of  navigation,  at  an 
estimated  cost  of  $20,000,  increased  in  1897  to  $25,000. 

The  total  appropriations  to  date  have  been  $10,000. 

The  expenditures  to  June  30, 1897,  were  $105.72. 

At  that  date  no  appreciable  improvement  had  been  secured  under  the 
project,  but  operations  were  in  progress  under  a  contract  dated  Octo- 
ber 15, 1896,  to  dredge  33,000  cubic  yards  of  material  from  the  river, 
which  was  completed  September  4, 1897. 

At  the  date  of  this  report  the  improved  channel  is  4  feet  deep  at 
mean  low  water,  50  feet  wide  for  a  length  of  3,500  feet,  and  30  feet  wide 
for  a  farther  length  of  800  feet. 

The  commerce  involved  in  the  improvement  of  this  river  consists  of 
coal,  lumber,  etc.,  for  the  city  of  Quincy,  and  the  output  of  the  Quincy 
granite  quarries  shipped  by  water.  The  value  of  this  commerce 
annually  will  approximate  $200,000. 

July  1,  1897,  balance  unexpended $9,894.28 

June  90, 1898,  amount  expended  during  fiscal  year 9,651.71 

July  1, 1898,  balance  unexpended 242.57 

(Amount  (estimated)  required  for  completion  of  existing  project 15,000.00 
AmonnttbatcanbeprofitablyexpendedinlisculyearendinK  June30, 1900      8,000. 00 
Submitted  in  compliance  witb  requirementH  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  B  11.) 

1J2.  Weymouth  River.  Massachusetts. — Weymouth  Fore  Biver,  tribu- 
tary to  Hingham  Bay, Boston  Harbor,  Massachusetts, is oneof  themost 
important  water  courses  on  the  south  coast  of  Massachusetts  Bay.  It 
is  navigable  at  low  water  for  vessels  not  exceeding  18  feet  draft  for  4 
miles  from  its  mouth,  and  for  a  farther  distance  of  3  miles,  to  the  head 
of  navigation,  at  least  3  feet  depth  was  found  at  mean  low  water  before 
its  improvement. 

Weymouth  Back  River  lies  east  of  the  Fore  River,  forming  a  portion 
of  the  boundary  between  the  town  of  Weymouth  and  Hingham*    Its 
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course  is  northerly,  aud  it  enters  into  Hiugham  Bay  at  the  mouth  of 
Weymouth  Fore  River. 

The  original  project  of  improvement  of  Weymouth  Fore  River  was 
submitted  December  2, 1889.  It  proposed  to  improve  the  natural  chan- 
nel of  the  river  by  dredging,  so  that  6  feet  depth  at  mean  low  water 
could  be  carried  to  the  head  of  navigation,  in  a  channel  100  feet  wide 
to  near  the  wharves  at  Weymouth  Landing;  thence  to  Braintree  Bridge 
80  feet  wide,  and  above  the  bridge  50  feet  wide,  with  increased  width 
at  each  turn  to  facilitate  the  movement  of  vessels.  The  total  length  of 
channel  to  be  improved  was  7,000  feet,  approximately,  and  the  cost  was 
estimated  to  be  $40,000. 

The  project  tor  the  improvement  of  Weymouth  Back  River  was  sub- 
mitied  February  7, 1891.  It  proposed  to  dredge  a  channel  through  the 
outer  bar  200  feet  wide  and  12  feet  deep  at  mean  low  water,  and  to 
widen  and  deepen  the  natural  channel  of  the  river  to  the  same  dimen- 
sions to  the  wharf  of  the  fertilizer  company,  at  an  estimated  cost  of 
$2i',000. 

On  March  15, 1897,  a  project  for  the  improvement  of  this  river  from 
the  Bradley  Fertilizer  Company  wharf  up  to  Mann's  wharf  was  sub- 
mitted. It  proposed  a  channel  60  feet  wide,  4  feet  deep  at  mean  low 
water,  at  an  estimated  cost  of  $49,834.01. 

This  project  was  published  as  House  Doc.  Ko.  12,  Fifty-fifth  Congress, 
first  session ;  also  in  Annual  Report,  Chief  of  Engineers,  1807,  page  874. 

No  appropriation  has  as  yet  been  made  for  its  execution. 

The  total  appropriations  for  this  work  to  date  have  been  $40,000,  of 
which  $12,500  must  be  expended  in  the  Back  River. 

The  expenditure  to  June  30, 1897,  was  $38,453.61. 

At  that  date  the  channel  in  Weymouth  Fore  River  was  6  feet  deep 
and  60  feet  wide  up  to  Braintree  Bridge,  and  above  the  bridge  was 
completed  except  over  a  few  small  ledges  uncovered  by  the  dredging 
in  1897. 

In  Weymouth  Back  River  the  channel  was  12  feet  deep  at  mean  low 
water,  200  feet  wide  through  the  bar,  and  125  feet  wide  thence  to  the 
wharf  of  the  Bradley  Fertilizer  Company. 

The  passage  of  vessels  in  both  rivers  had  been  greatly  facilitated. 

No  operations  have  been  in  progress  during  the  fiscal  year,  and  at  the 
date  of  this  report  the  condition  of  the  improvement  is  the  same  as  on 
June  30, 1897. 

The  character  of  commerce  benefited  by  the  improvement  of  this 
river  is  the  supply  of  coal,  lumber,  and  general  merchandise  to  the 
populous  district  surrounding  it.  The  annual  value  of  this  commerce 
approximates  $750,OoO. 

Jalyl,  1897,  balance  unexpended $1,546.39 

Joly  1,1898,  balance  unexpended 1,546.39 

{Amonnt  (estimated)  required  for  completion  of  existinjo:  project 22, 000. 00 

Amount  tbat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1900  12, 000. 00 
Snbmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  B  12.) 

13.  Harbor  at  Soituate^  Mass. — Scituate  Harbor  is  on  the  west  shore 
of  Massachusetts  Bay,  14  miles  from  either  Boston  or  Plymouth  light- 
houses, and  just  southwest  of  the  direct  sailing  course  of  all  ocean-going 
vessels  entering  Boston  Harbor. 

Before  improvement  the  harbor  had  a  low-water  area  of  57  acres, 
approximately,  more  than  6  aeres  of  which  has  a  depth  of  at  least  3 
ENa  98 5 
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feet  at  mean  low  water.  It  was  entirely  open  to  the  action  of  east 
winds,  and  the  entrance  was  obstructed  by  many  sunken  bowlders. 
The  depth  on  the  bar  was  about  2^  feet  at  mean  low  water.  The  mean 
rise  or  fall  of  the  tide  is  9.8  feet. 

The  object  of  the  improvement  is  to  create  a  harbor  of  refuge  for  ves- 
sels bound  to  Bostoo  which  are  too  far  south  of  their  course  to  clear  the 
dangerous  ledges  near  Minots  Light- House. 

The  project  of  improvement,  adopted  in  1881,  is  to  build  two  rubble- 
stone  breakwaters  converging  from  opposite  shores  and  to  dredge  an 
anchorage  basin  with  channels  connecting  with  the  sea  and  the  town 
wharves. 

The  north  breakwater,  from  Cedar  Point,  is  to  be  800  feet  long,  and 
the  south  breakwater,  from  the  point  of  the  first  cliff,  is  to  be  730  feet 
long.  Both  breakwaters  are  to  be  20  feet  wide  on  top  and  4  feet  above 
mean  high  water,  except  at  their  outer  ends,  which  are  to  be  built  G  feet 
higher,  to  serve  as  sites  for  entrance  beacons.  The  anchorage  basin  is 
to  be  30  acres  in  area,  approximately.  The  entrance  channel  is  to  be 
2,700  feet  long  and  300  feet  average  width.  The  depths  proposed  were 
16  feet  in  the  entrance  channel,  lii  to  15  feet  between  the  breakwaters, 
12  feet  immediately  in  rear  of  the  south  breakwater,  and  10  feet  for  the 
anchorage  basin.  The  channel  leading  to  the  town  wharves  is  to  be  3 
feet  deep,  all  at  mean  low  water. 

The  estimated  cost  of  the  breakwaters  was  $100,000  and  of  the  dredg- 
ing $190,000. 

The  plan  of  the  harbor,  showing  the  proposed  improvement,  wa6  pub- 
lished in  the  Annual  Beport  of  the  Ghief  of  Engineers  for  1881,  Part  1, 
page  522. 

The  total  amount  appropriated  for  this  work  to  date  is  $89,680,  of 
which  $1,180  was  expended  before  the  present  project  was  adopted. 

The  expenditure  to  June  30, 1897,  was  $82,616.53. 

At  that  time  the  condition  of  the  improvement  was  as  follows: 

A  portion  of  the  beach  between  Cedar  Point  and  the  mainland  was 
protected  by  a  brush  and  stone  bulkhead  450  feet  long,  in  front  of  which 
was  a  stooe  apron  10  feet  wide,  385  feet  long.  All  known  bowlders 
obstructing  the  entrance  of  the  harbor  were  removed^  the  anchorage 
basin  was  400  by  350  feet  in  area,  7  feet  deep  at  mean  low  water;  the 
entrance  channel  was  1,600  feet  long,  100  feet  wide,  and  5  feet  deep 
at  mean  low  water;  the  channel  connecting  the  basin  with  the  town 
wharves  was  3  feet  deep  at  mean  low  water  and  100  feet  wide,  except 
at  the  upper  end,  where  for  a  distance  of  75  feet  it  averaged  only  50 
feet  wide;  the  north  breakwater  was  720  feet  long,  the  south  break- 
water 450  feet  long. 

The  harbor  afforded  a  shelter  for  a  number  of  small  vessels. 

A  contract  to  dredge  14,000  cubic  yards  of  material  from  the  entrance 
channel  was  completed  July  21, 1897. 

The  entrance  channel  was  deepened  to  7  feet  at  mean  low  water  in  a 
cut  100  feet  wide.  In  all  other  respects  the  condition  of  the  improve- 
ment at  the  date  of  this  report  is  the  same  as  on  June  30, 1897. 

July  1, 1897^  balance  unexpoDded $5,883.47 

June  30, 1898,  amount  expended  during  fiscal  year 5, 499. 39 

July  1, 1898,  balance  unexpended 384.08 

{Amount  (estimated)  reauired  for  completion  of  existinc:  project 201, 500. 00 
Amount  thatcan  bo  profitably  expended  in  fiscal  vear  ending  June  30, 1900    15, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  B  13.) 
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14.  Plymouth  Harbor j  Massachusetts. — Plymouth  Harbor  is  sitnated 
30  miles  south  of  Boston.  Its  outer  anchorage,  the  '^Gow  Yard,"  is 
common  to  Plymouth,  Kingston,  and  Duxbury,  and  is  the  only  refuge 
for 'sea-going  vessels  &om  northeasterly  gales  when  caught  beween  Bos- 
ton and  Provincetown,  a  distance  of  about  75  miles,  following  the  coast 
line.  The  entrance  to  this  outer  anchorage  is  direct,  unobstructed,  of 
ample  width,  and  sufQcicDtly  deep.  The  anchorage  is  capacious  and 
has  good  '*  holding  ground,"  but  the  extensive  tidal  basins  inside  of  it 
give  strong,  variable  currents  across  it. 

The  inner  or  harbor  proper  is  formed  by  Long  Beach,  a  narrow,  low 
sand  spit  3  miles  long,  which  extends  generally  parallel  to  the  main< 
land  and  about  1  mile  from  it. 

The  harbor  contains  about  2,000  acres,  almost  all  of  which  is  dry  at 
low  tide.  A  few  narrow,  crooked  channels  traverse  these  flats.  They 
join  about  the  center  of  the  harbor,  opposite  the  town  wharves,  and 
form  the  main  ship  channel  (150  feet  wide,  approximately,  and  10  feet 
deep  at  mean  low  water),  which  runs  directly  behind  the  northern  half 
of  Long  Beach  to  the  outer  anchorage. 

The  maintenance  of  this  inner  harbor  and  channel  depends  on  the 
preservation  of  Long  Beach. 

A  chart  of  the  harbor  was  published  in  the  Annual  Report  of  the 
Chief  of  Engineers  for  the  year  1888,  Part  I,  page  460. 

Before  improvement  about  6  inches  depth  of  water  could  be  carried 
to  the  town  wharves  at  low  tide. 

Preivous  to  1875  the  project  was  a  general  one,  and  had  for  its  object 
the  preservation  of  Long  Beach. 

From  the  nature  of  the  work  it  can  at  no  time  be  considered  com- 
pleted, and  small  annual  appropriations  are  necessary  to  repair  any 
damages  by  storms.  The  various  devices  employed  for  this  purpose 
are  described  in  the  Annual  Beport  of  the  Chief  of  Engineers  for  1877. 

The  project  for  the  improvement  of  the  harbor  was  first  adopted  in 
1875.  It  provided  for  dredging  a  channel  from  the  town  wharves  to 
the  main  ship  channel  2,286  feet  long,  100  feet  wide,  and  6  feet  deep  at 
mean  low  water.  This  project  was  modified  in  1877  so  as  to  include 
the  dredging  of  a  basin  866  feet  long,  150  feet  wide,  and  8  feet  deep 
directly  in  front  of  the  town  wharves. 

In  1884  and  1885  it  was  proposed  to  deepen  the  channel  and  basin  to 
9  feet  at  mean  low  water  and  to  make  the  channel  150  feet  wide,  at  an 
estimated  cost  of  $27,000,  reduced  in  1885  to  $22,500. 

On  April  3,  1897,  a  plan  and  project  for  further  improvement  of  the 
harbor  were  submitted,  in  accordance  with  the  river  and  harbor  act  of 
June  3, 1896.  This  report  and  project  were  published  as  House  Doc. 
No.  39,  Fifty-fifth  Congress,  first  session,  also  in  Annual  Beport,  Chief 
of  Engineers,  1897,  page  877. 

From  1824  to  date  the  amount  appropriated  for  this  harbor  is 
$182,766.90,  of  which  there  had  been  expended  to  June  30, 1897— 

For  beach  protection $128,353.73 

For  dredging 50,514.89 

Total 178,868.62 

On  Jnne  30, 1897,  the  project  of  1884-85  for  improvement  had  been 
completed.    Long  Beach  was  in  good  order. 

An  examination  of  the  dredged  channel  and  basin  was  made  in  Jan- 
uary, 1898. 

No  other  operations  were  in  progress  during  the  fiscal  year,  and  at 
the  date  of  this  report  the  dredged  channel  is  in  good  order;  but  the 
basin  has  shoaled  by  deposit  from  the  mud  flats  and  Town  Brook,  so 
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that  there  is  but  2  feet  depth  at  mean  low  water  at  its  upper  end. 
Provision  for  the  redredging  of  this  basin  is  included  in  the  project  of 
April  3,  1897. 

Long  Beach  is  generally  in  good  order,  but  several  weak  places  were 
developed  by  last  winter's  storms  and  may  require  protection  by  bulk- 
heads during  this  summer's  season. 

Jaly  1, 1897,  balance  unexpended $3,898.28 

June  30, 1898,  amount  expended  daring  fiscal  year 949. 34 

July  1,.  1898, balance  unexpended 2,948.94 

(See  Appendix  B  14.) 

15.  Harbor  at  Provincetowny  Mass. — Provincetown  Harbor  is  situated 
at  the  extremity  of  Cape  God,  about  40  miles  southeast  from  Boston 
Light.  It  is  one  of  the  most  valuable  harbors  of  refuge  on  the  Atlantic 
Ooast.  The  entire  commerce  of  New  England  and  a  very  large  local 
fishing  interest  are  directly  benefited  by  its  mainteoance,  which  depends 
entirely  on  the  preservation  of  the  sandy  beaches  which  inclose  it. 

Since  1826  the  project  has  been  a  general  one,  and  provides  for  the 
preservation  of  the  harbor  by  building  dikes,  bulkheads,  and  sand 
catches,  and  extensive  planting  of  beach  grass  to  repair  or  prevent 
storm  damages  to  the  beaches.  From  the  nature  of  the  work  it  can  at 
no  time  be  considered  completed. 

A  full  history  of  the  improvement  will  be  found  in  the  Annual 
Eeports  of  the  Chief  of  Engineers  for  the  years  1876, 1879,  and  1886. 
A  special  dike  across  House  Point  Island  Flats,  to  be  built  contin- 
gently, was  recommended  in  the  Annual  Report  for  1886. 

A  plan  of  the  harbor  was  published  in  the  Annual  Eeport  of  the 
Chief  of  Engineers  for  1886. 

In  October,  1896,  a  survey  of  the  harbor  was  made  in  accordance 
with  the  river  and  harbor  act  of  June  3, 1896,  and  on  March  1, 1897,  a 
plan  and  report  of  the  survey  were  submitted  with  a  project  for 
strengthening  the  beach  near  Wood  Eud  Light,  estimated  to  cost 
$13,200.  This  plan  and  report  were  published  as  House  Doc.  No.  8, 
Fifty-fifth  Congress,  first  session;  also  in  Annual  Eeport,  Chief  of 
Engineers,  1897,  page  878. 

The  total  appropriations  to  date  have  been  $155,918.44. 

The  amount  expended  to  June  30, 1897,  was  $149,876.17. 

At  that  date  works  of  preservation  had  been  built  at  Long  Point, 
near  Wood  End  Light,  near  Abel  Hill,  and  at  Beach  Point,  High  Head, 
and  Cove  Section,  and  these  works  were  all  in  good  order  and  fulfill 
the  purpose  for  which  they  were  built,  excepting  the  section  near  Wood 
End  Light. 

During  the  fiscal  year  the  section  near  Wood  End  Light  was  strength- 
ened by  the  construction  of  227  feet  of  new  bulkhead  and  some  repairs 
to  the  old  work. 

No  other  operations  were  in  progress  during  the  fiscal  year,  and  at 
the  date  of  this  report  the  beach  and  works  of  preservation  are  in  good 
order;  but  the  works  protecting  the  northeastern  end  of  Long  Point 
will  soon  require  extension  to  the  northwest,  and  the  section  of  the 
beach  near  Wood  End  Light  can  not  be  cousidered  safe  until  the  rip- 
rap recommended  in  the  report  of  March  1, 1897,  shall  have  been  built. 

July  1,  1897,  balance  unexpended $6,042.27 

June  30,  1898,  amount  expended  during  fiscal  year 556. 98 

July  1,  1898,  balance  unexpended 5^485.29 

(See  Appendix  B  15.) 
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16.  Harbor  at  Chatham^  Mass. — Chatham  Harbor  is  at  the  eastern  end 
of  Nantacket  Soaud,  about  15  miles  east  of  Hyannis,  Mass.  Its  outer 
anchorage  (Chatham  Eoads)  is  a  valuable  harbor  of  refage  from  north- 
erly and  easterly  gales.  The  inner  harbor  (Stage  Harbor)  is  small,  but 
well  landlocked,  and  has  8  to  12  feet  depth  at  mean  low  water.  Its 
entrance  was  obstructed  by  three  bars,  on  which  the  greatest  depth  at 
mean  low  water  was  4  feet. 

The  project  for  the  improvement  of  this  harbor,  submitted  December 

19, 1890,  proposes  to  dredge  a  channel  through  the  three  obstructing 

*bar8  6  feet  deep  at  mean  low  water — 100  feet  wide  at  the  inner  bar,  150 

feet  wide  at  the  middle  bar,  and  200  feet  wide  at  the  outer  bar — at  a 

cost  of  $10,000,  increased  in  1897  to  913,732.79. 

The  total  appropriations  to  date  have  been  $10,000. 

The  expenditure  to  June  30,  1897,  was  $4,426.10. 

At  that  date  the  improved  channel  through  the  middle  and  inner  bars 
was  100  feet  wide,  6  feet  deep  at  mean  low  water.  Nothing  had  been 
done  on  the  outer  bar.  At  least  5  feet  draft  could  be  carried  into  the 
harbor  at  mean  low  water. 

In  this  condition  the  improvement  has  facilitated  the  navigation  of 
the  harbor  to  a  considerable  extent. 

In  August,  1896,  bids  were  invited  for  work  to  be  done  under  a 
project  for  the  expenditure  of  $5,000,  appropriated  by  the  river  and 
harbor  act  of  June  3, 1896,  but  none  was  received,  and  it  was  recom- 
mended that  the  funds  available  for  this  work  be  retained  in  the  Treas- 
ury until  further  funds  are  provided  under  the  increased  estimate  of 
March  24, 1897. 

No  operations  were  in  progress  during  the  fiscal  year,  and  at  the 
date  of  this  report  the  condition  of  the  improvement  is  the  same  as  on 
June  30, 1897. 

The  character  of  the  commerce  involved  in  the  improvement  is  the 
local  fishing  interest  and  supplies  of  lumber,  coal,  etc.,  for  local  con- 
sumption.   The  value  of  the  commerce  annually  approximates  $:^00,000. 

July  1, 1897,  balance  nnexpeDded $5,573.90 

July  1,  1898,  balance  nnezpended 5,573.90 


(Amount  (estimated)  required  for  completion  of  existing  project 3, 732. 79 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1900  3, 732. 79 
Submitted  in  oomplianee  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  B  16.) 

17.  Removing  sunken  vessels  or  craft  obstructing  or  endangering  navi- 
gation.— Under  the  provisions  of  section  4  of  the  river  and  harbor  act 
of  1880,  the  wreck  of  the  schooner  Annie  E.  Rudolph,  sunk  2J  miles 
east  by  north  of  Orleans,  Cape  Cod,  Massachusetts,  was  removed  in 
August,  1897,  at  a  total  cost  of  $192.15;  and  the  portion  of  the  wreck  of  a 
vessel,  name  unknown,  sunk  in  the  channel  of  Old  Harbor,  Chatham, 
Mass.,  was  removetl  in  May,  1898,  at  a  totsJ  cost  of  9397.31. 

(See  Appendix  B  17.) 

SUBVBYS  MADB  IN  COMPLIANCE  WITH  BFVEB  AND  HABBOB  ACT  OP 

JUNE  3,  1896. 

The  surveys  of  the  following  localities,  required  by  the  river  and 
harbor  act  of  June  3, 1896,  were  made  by  the  local  engineer.  Col.  S.  M. 
Mansfield,  Corps  of  Engineers,  and  reports  thereon  submitted: 

1.  Survey  of  Merrima^  River,  Massachusetts,  from  Lowell  to  N'ew 
Hampshire  /State  line. — Colonel  Mansfield  submitted  report  of  survey 
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dated  Janaary  8,  1898.  He  states  that  the  river  has  a  continuoQB 
depth  of  about  6  J  feet  for  a  least  width  of  250  feet  between  6-foot  con- 
toars;  that  it  is  easily  navigable  by  the  class  of  boats  which  use  it;  and 
that  it  seems  to  aiibrd  ample  accommodations  for  the  present  and  pro- 
spective navigation  interests.  In  view  of  this,  and  in  the  absence  of 
any  indication  by  Congress  of  the  dimensions  of  channel  intended,  he 
sabmits  no  estimate  for  improvement  of  the  stream.  The  report  was 
transmitted  to  Congress  and  printed  in  Hoase  Doc.  No.  242,  Fifty-fifth 
Congress,  second  session.    (See  also  Appendix  B  18.) 

2,  Survey  of  Boston  Harbor j  MassdchusettSy  with  a  view  to  securing  a 
channel  1^200  feet  wide  and  30  feet  deep  from  the  navy-yard  to  the  entrance 
of  the  present  main  ship  channel^  and  from  the  main  ship  channel  in  Presi- 
dent Roads  through  Broad  Sound  Channel, — ^Colonel  Mansfield  submit- 
ted report  of  survey  dated  November  19, 1897.  The  present  project 
for  improvement  of  this  locality,  providing  for  a  channel  1,000  feet 
wide  and  27  feet  deep,  is  now  being  executed,  and  at  the  time  of  the 
survey  there  had  been  secured  a  channel  of  the  full  depth  and  width 
from  the  entrance  of  the  harbor  to  Bug.  Light,  800  feet  wide  from  Bug 
Light  to  the  passage  between  Georges  and  Gallops  islands,  and  thence 
550  feet  wide  through  the  Narrows  to  President  Koads. 

Colonel  Mansfield  states  that  a  great  deal  of  rock  in  place  will  still 
have  to  be  removed  from  the  main  ship  channel  to  complete  the  pres- 
ent work  of  excavation ;  and  to  enlarge  this  channel  to  the  contemplated 
dimensions  will,  it  is  estimated^  cost  $1,557,621.72.  The  estimated 
cost  of  enlarging  the  channel  from  the  navy-yard  to  President  Roads 
is  $1,644,553.90.  The  proximity  of  the  deep  water  of  Broad  Sound 
and  President  Eoads  has  suggested  the  possibility  of  a  direct  and 
superior  entrance  to  Boston  Upper  Harbor,  and  Colonel  Mansfield  is 
of  opinion  that  the  channel  between  them  could  be  readily  improved  to 
the  dimensions  required,  at  a  small  cost  compared  with  the  expense  of 
improving  the  channel  through  the  Narrows.  The  cost  of  this  new 
channel  through  Broad  Sound  is  estimated  at  $481,941.57. 

For  reasons  given  in  the  report,  Colonel  Mansfield  is  of  opinion  that 
the  harbor  is  worthy  of  improvement  to  the  extent  of  providing  a 
channel  1,200  feet  wide  and  30  feet  deep  from  the  navy-yard  to  Presi- 
dent Eoads,  and  from  President  Roads  through  Broad  Sound  Channel, 
and  that  work  on  the  latter  portion  should  be  executed  first  Owing 
to  the  difficulties  and  expense  attending  the  work  he  does  not  recom- 
mend the  increasing  of  the  dimensions  of  the  lower  main  ship  channel, 
as  it  is  thought  that  the  proposed  improvement  of  the  Broad  Sound 
Channel  will  amply  meet  the  requirements  of  navigation.  The  report 
was  transmitted  to  Congress  and  printed  in  House  Doc.  No.  133,  Fifty- 
fifth  Congress,  second  session.    (See  also  Appendix  B  19.) 

IMPROVEMENT   OF   RIVERS  AND  HARBORS  IN  SOUTHEASTERN  MASSA- 
CHUSETTS AND  RHODE  ISLAND. 

This  district  was  in  the  charge  of  Maj.  D.  W.  Lockwood,  Corps  of 
Engineers,  having  under  his  immediate  orders  Lieut.  Charles  H. 
McKinstry,  Corps  of  Engineers,  to  January  23,  1898,  Lieut.  William 
J.  Barden,  Corps  of  Engineers,  from  March  14  to  April  15,  1898,  Lieut. 
William  B.  Ladue,  Corps  of  Engineers,  since  April  16, 1898,  and  Lieut. 
Chester  Harding,  Corps  of  Engineers,  since  May  9,  1898.  Division 
Engineer,  Brig.  Gen.  G.  L.  Gillespie,  U.  S.  Volunteers,  colonel.  Corps 
of  Engineers. 

1.  Harbor  of  refuge  at  Hyannis,  Mass, — This  harbor  before  improve- 
ment was  an  open  roadstead,  exposed  to  southerly  storms.    In  the  years 
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1827-1838  a  breakwater  of  riprap  granite  1,170  feet  long  was  constructed, 
covering  an  anchorage  of  about  175  acres,  the  entrance  to  which  has  a 
depth  of  about  15.5  feet.  Between  the  years  1852  and  1882  extensive 
repairs  were  made,  increasing  the  width  of  its  base  and  the  size  of  the 
stone  forming  its  sides  and  top. 

The  approved  project  of  1884  provided  for  dredging  to  15.5  feet  depth 
at  low  water  about  36  acres  area  north  of  the  existing  breakwater,  so 
as  to  increase  the  deep-water  harborage  by  that  amount;  all  at  a  total 
cost  estimated  at  $45,743.20. 

At  the  adoption  of  the  present  project  the  15.5  feet  depth  anchorage 
covered  only  about  47  acres,  and  the  36  additional  acres  to  be  dredged 
carried  an  average  of  about  12  feet  depth  of  water.at  low  water. 

The  sum  of  9160,749.64  had  been  expended  at  this  harbor  up  to  June 
30, 1897,  of  which  $123,350.62  had  been  expended  in  construction  and 
repairs  to  the  breakwater  and  $37,399.02  in  dredging  in  the  anchorage 
area,  by  which  23  acres  out  of  36  had  been  dredged. 

Twenty-five  thousand  eight  hundred  and  three  cubic  yards  of  mud 
and  sand  was  dredged  during  the  past  fiscal  year  under  contract,  adding 
about  3.6  acres  to  the  deepened  anchorage  area. 

The  principal  value  of  this  harbor  to  commerce  is  as  a  harbor  of 
refuge  for  coasters  and  fishing  vessels.  About  2,700  vessels  of  various 
kinds  used  the  harbor  last  year.  The  actual  commerce  of  the  place 
consists  of  general  agricultural  products,  coal,  and  fish,  aggregating 
25,020  tons.  The  increase  of  anchorage  area  will  afford  refuge  for  more 
and  larger  boats. 

The  unexpended  balance  will  be  applied  to  contingencies. 

Julyl,  1897,  balance  nnezpended $6,202.86 

June  30, 1^,  amount  expended  during  fiscal  year 6, 065. 51 

July  1, 1898,  balance  unexpended 137.35 

{Amount  (estimated)  required  for  completion  of  existing  project 2, 162. 00 

Amount  thatcan  be  profitably  expended  in  fiscal  vear  ending  June  30, 1900  2, 162. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  0  1.) 

J2,  Harbor  of  refuge  at  NantucJcetj  Jtfcw*.— This  harbor  is  the  only  one 
between  the  harbor  of  Marthas  Vineyard  (Vineyard  Haven  and  Edgar- 
town)  and  Provincetown,  a  distance  of  100  miles,  except  the  small 
harbor  of  Hyannis,  on  the  north  side  of  Nantucket  Sound.  It  has  a 
considerable  area  with  a  depth  of  water  in  excess  of  12  feet,  and  the 
object  of  improvement  is  to  make  it  a  harbor  of  refuge  for  vessels  plying 
between  ports  north  and  south  of  Cape  Cod. 

The  approved  project  of  1880,  as  modified  in  1886,  provides  for  the 
construction  of  two  jetties  as  training  walls,  one  on  each  side  of  the 
harbor  entrance,  planned  so  as  to  allow  the  tidal  currents  to  assist  in 
scouring  out  and  maintaining  a  good  channel,  and  for  the  completion 
of  the  work  by  dredging  where  necessary  to  obtain  a  depth  of  fi'om  12 
to  15  feet  at  low  water  in  this  channel;  all  at  a  total  cost  estimated  at 
$375,000,  of  which  $220,000  was  appropriated  prior  to  1896. 

At  the  adoption  of  the  present  project  no  jetties  existed  and  the 
channel  entrance  was  barred  by  a  shoal  of  1.5  miles  width,  on  which 
there  was  only  6  feet  depth  of  water  at  low  tide,  the  channel  being  very 
crooked  and  subject  to  changes  in  location. 

During  an  unusually  severe  storm  in  December,  1896,  a  breach  was 
made  through  the  Haulover  Beach  between  the  ocean  and  the  head  of 
the  harbor,  and  it  was  decided  to  extend  the  western  jetty  rather  than 
build  up  to  full  height  x)ortions  of  the  east  jetty. 
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The  sam  of  $263,026.53  had  been  expended  on  this  work  up  to  Jane 
30, 1897,  of  which  $45,734.76  had  been  expended  in  ineflfectual  dredging 
between  1829  and  1844,  and  the  balance,  $217,291.78,  in  jetty  construc- 
tion, by  which  the  west  jetty  had  been  built  to  4,255  feet  length,  of 
which  3,955  feet  was  to  fall  height  and  the  remaining  300  feet  had  been 
bnilt  to  partial  section ;  the  east  jetty  had  been  built  to  834  feet  length, 
with  fall  height,  then  the  foundation  laid  for  a  length  of  191  feet,  then 
came  a  gap  of  160  feet,  beyond  which  1,300  feet  length  had  been  raised 
to  half- tide  level,  and  then  2,145  feet  length  raised  to  1.5  feet  below  the 
level  of  mean  low  tide  and  the  remaining  distance  of  210  feet  raised  to 
1.5  feet  below  mean  low  water;  the  total  length  from  shore  end  to  outer 
end  being  now  4,840  feet.  A  mound  of  heavy  stone  had  been  built 
near  the  present  en*d  of  this  jetty  to  protect  a  lantern  staff. 

During  the  past  fiscal  year  9,625  tons  of  stone  was  placed  in  the  west 
jetty,  extending  the  same  by  about  1,000  feet,  and  raising  it  to  the  level 
of  1.5  feet  below  mean  low  water  with  mounds  every  200  feet  extending 
above  high  water.  The  jetty  light  was  moved  to  the  end  of  the  new 
work. 

Further  work  will  consist  in  extending  the  west  jetty. 

The  entire  commerce  of  Nantucket  Island  is  carried  on  at  this  harbor, 
amounting  in  1897  to  16,701  tons.  Twelve  hundred  and  fifty-five  ves- 
sels entered  and  left  it  during  this  year.  The  effect  on  commerce  of 
this  work  will  be  to  afford  a  place  of  refuge  easy  of  access  and  secure 
from  storms  for  coasters  and  fishing  vessels. 

July  1, 1897,  balance  nnexpended $22,706.22 

June  30,  1898,  amount  expended  during  fiscal  year 21, 689. 98 

July  1, 1898,  balance  unexpended 1,018.24 

July  1, 1898,  outstanding  UabUities 85.65 

July  1, 1898,  balance  available 932.59 

{Amount  (estimated)  required  for  completion  of  existinc;  project 135, 000. 00 
Anlount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1900    50, 000. 00 
Submitted  in  couipliaiice  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  G  2.) 

3.  Harbor  at  Vineyard  Haven^  Mass. — Vineyard  Haven  is  a  deep 
Indentation  in  the  northern  shore  of  the  island  of  Marthas  Vineyard, 
on  the  southern  side  of  Vineyard  Sound.  The  approved  project  of 
1887,  as  modified  in  1889,  provides  for  the  protection  of  the  "chops" 
(or  headlands)  from  erosion  and  the  intervening  harbor  from  being 
tilled  by  the  eroded  material,  the  whole  to  be  done  by  means  of  stone 
sea  walls  and  jetties  to  be  built  along  the  beach  in  front  of  the  blufi's 
at  both  headlands.  The  total  cost  was  estimated  in  1889  at  $60,000, 
of  which  $50,000  was  appropriated  prior  to  1896. 

At  the  adoption  of  the  present  project  the  headlands  were  gradually 
wearing  away  and  the  adjacent  parts  of  the  harbor  were  shoaling. 
No  protection  works  were  in  existence. 

The  sum  of  $42,833.30  had  been  expended  on  this  work  up  to  June 
30,  1897,  by  which  there  had  been  built  a  sea  wall  of  960  feet  length 
and  a  jetty  of  50  fi^et  length  and  five  small  spurs  extending  back  from 
the  sea  wall  to  the  foot  of  the  bluff  at  the  East  Chop,  and  at  the  West 
Chop  a  sea  wall  of  880  feet  length,  three  jetties  of  150, 135,  and  280 
feet  length,  a  wharf,  and  a  short  breakwater  of  60  feet  length,  and  270 
feet  length  of  riprap  wall  along  the  low-water  line  in  front  of  the  bluft' 
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on  the  east  side  of  the  West  Chop.  The  works  so  far  constructed  appear 
to  have  afforded  the  needed  protection. 

Daring  the  past  fiscal  year  work  was  continned  under  contract  for 
the  further  construction  of  the  riprap  walls  and  jetties,  and  was  com- 
pleted on  September  30,  1897.  Four  thousand  nine  hundred  and 
seventy-four  tons  of  stone  was  placed,  by  which  2,130  feet  of  riprap 
wali  was  constructed  along  the  low- water  line  in  front  of  the  bluff  on 
the  east  side  of  the  West  Chop,  and  13  short  jetties  running  in  from  the 
sea  wall  to  the  foot  of  the  bluff;  and  on  the  East  Chop  250  feet  of  sea 
wall  was  constructed,  together  with  one  jetty  running  into  the  foot  of 
the  bluff',  completing  all  proposed  work. 

The  unexpended  balance  will  be  applied  to  contingencies. 

The  commerce  of  the  harbor  in  1897  amounted  to  73,802  tons.  The 
benefit  to  commerce  of  this  work  is  the  preservation  of  the  anchorage 
area  and  harbor  generally  from  shoaling. 

July  1, 1897,  balance  unexpended $14^166.70 

June  30, 189^,  amount  expended  during  fiscal  year 10, 697. 96 

July  1,1896,  balance  unexpended 3^468.74 

{Amount  (estimated)  required  for  completion  of  existing  project 3, 000. 00 
Amount  that  can  be  profitably  expended  in  Bsoal. year  ending  June  30, 1900      3, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 
(See  Appendix  G  3.) 

4.  Woods  Hole  Channel^  Massackuseits, — Woods  Hole  is  a  waterway 
or  strait  connecting  Bazzards  Bay  and  Vineyard  Sound  and  lying  near 
the  soathwestern  part  of  Gape  God,  Massachusetts.  The  name  is  also 
applied  to  the  village  and  harbor  in  the  near  vicinity. 

Before  improvement  the  entrance  to  Little  Harbor  was  obstructed  by 
a  bar  with  but  7.5  feet  on  it  at  mean  low  tide.  Great  Harbor  has  ample 
depth.  In  the  strait  the  channels  were  crooked  and  obstructed  by 
bowlders,  and  the  velocity  of  the  currents  at  certain  stages  of  the  tide 
was  from  4  to  5  miles  per  hour.  The  site  of  the  wharves  and  basins  of 
the  United  States  Fish  Gommission  and  Revenue  Marine  was  a  sub- 
merged point  of  land  extending  from  the  shore  of  the  harbor. 

The  project  of  1879  provided  for  making  a  channel  through  the  bar 
at  tlie  entrance  to  Little  Harbor  and  widening  and  deepening  the  chan- 
nel through  the  strait.  The  project  of  1883,  extended  in  1884  and  1886, 
provided  for  the  construction  of  retaining  walls  on  shore,  a  stone  pier, 
and  a  wooden  wharf,  mainly  for  the  use  of  the  United  States  Fish  Com- 
mission, and  incidentally  for  the  use  of  the  other  branches  of  the  public 
service,  all  of  which  work  had  been  completed  prior  to  1889.  The  project 
of  181)5,  the  present  approved  project,  provided  for  deepening  the  chan- 
nel through  the  strait  to  13  feet  at  mean  low  water  and  widening  same 
to  300  feet,  estimated  to  cost  $396,000. 

The  amount  expended  on  this  work  prior  to  the  present  fiscal  year 
was  $113,621.91,  with  which  the  entrance  to  Little  Harbor  had  been 
dredged  to  10  feet  depth,  and  a  direct  channel  to  9  feet  depth  had  been 
dredged  through  the  strait  where  none  previously  existed;  the  retain- 
ing walls,  stone  pier,  and  wooden  wharves  had  also  all  been  built  and 
repaired ;  a  contract  had  been  entered  into  for  the  deepening  and  widen- 
ing of  a  direct  channel  through  the  strait. 

During  the  past  fiscal  year  the  work  done  under  contract  resulted  in 
making  two  cuts  each  35  feet  wide  and  13  feet  deep  through  the  shoal 
at  the  eastern  entrance  to  the  channel;  2,450.68  cubic  yards  of  bowlders 
and  sand  was  removed. 
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The  commerce  of  Woods  Hole  was  14,823  tons  for  1897,  no  accoant 
being  kept  of  vessels  passing  through  the  strait.  The  deepening  of  this 
channel  will  result  in  more  vessels  using  it  than  formerly. 

July  1, 1897,  balance  nnexpended $19,978.01 

June  30, 1898,  amount  expended  during  fiscal  year 19, 955. 50 

July  1,1898,  balance  unexpended 22.51 

{Amount  (estimated)  required  for  completion  of  exist!  djb;  project 376, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1900    75, 000. 00 
Submitted  in  compliance  with  reqairements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  ana  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  0  4.) 

5.  Neve  Bedford  Harbor^  Massachusetts. — New  Bedford  Harbor  is  an 
estuary  of  Buzzards  Bay,  and  is  the  port  of  the  cities  of  New  Bedford 
and  Fairhaven. 

Before  improvement  the  channel  had  a  depth  of  12.5  feet  at  mean  low 
water.  The  projects  of  1874  and  1877  provided  for  a  channel  300  feet 
wide  and  15  feet  deep  at  mean  low  water  from  the  deep  water  just 
above  Palmers  Island  to  the  wharves  of  New  Bedford.  This  work  was 
completed  in  1877  at  a  cost  of  $20,000. 

The  project  of  1887  provided  for  a  channel  200  feet  wide  and  18  feet 
deep  from  Buzzards  Bay  to  New  Bedford,  at  an  estimated  cost  ot 
935,000,  and  ha«  been  completed. 

The  approved  project  of  1896,  under  which  work  is  now  being  carried 
on,  provides  for  dredging  an  anchorage  area  one-half  mile  long,  600  feet 
wide,  and  18  feet  deep  at  mean  low  tide  on  the  north  side  of  the  chan- 
nel leading  from  Fairhaven  to  New  Bedford,  at  an  estimated  cost  of 
$67,689.33. 

At  the  adoption  of  the  present  project  the  anchorage  area  was  from 
12  to  18  feet  deep. 

The  sum  of  $80,643.08  had  been  expended  on  this  work  up  to  June 
30, 1897,  by  which  a  channel  200  feet  wide  and  18  feet  deep  at  mean  low 
tide  had  been  secured  from  the  deep  water  of  Buzzards  Bay  to  New 
Bedford,  and  11  acres  of  the  anchorage  area  dredged. 

No  operations  were  in  progress  during  the  fiscal  year,  the  amount 
expended  being  applied  to  payment  of  liabilities  outstanding  at  close 
of  last  fiscal  year. 

There  were  6,600  vessels  in  the  harbor  during  the  year  1897,  with  a 
total  tonnage  of  668.166.  The  efifect  of  the  deep  water  on  commerce  is 
the  use  of  deeper  draft  vessels  than  formerly,  larger  cargoes,  and  a 
consequent  reduction  in  water  freight  charges. 

July  1,  1897,  balance  unexpended $2,057.29 

June  30, 1898,  amount  expended  during  fiscal  year 1, 944. 42 

July  1, 1898,  balance  unexpended 112.87 

i  Amount  (estimated)  required  for  completion  of  existing  project 47, 689. 33 
Amoun  t  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1900    25, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  0  6.) 

6.  Oanapitsit  Channel,  Massachusetts. — This  waterway  lies  about  20 
miles  south  of  New  Bedford,  running  between  the  islands  of  Guttyhunk 
and  Nashawena,  and  connecting  the  waters  of  Vineyard  Sound  and 
Buzzards  Bay. 

The  object  of  the  improvement  is  to  make  this  channel  safe  for  the 
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use  of  light-draft  sail  boats,  aud  also  especially  of  the  surf  boats  belong- 
ing to  the  life- saving  station  of  this  dangerous  locality. 

The  approved  project  of  1891  provides  for  the  widening  and  deepen- 
ing of  the  present  channel  from  Vineyard  Sonnd  to  Buzzards  Bay 
between  the  islands  of  Nashawena  and  Guttyhnnk,  Massachusetts,  so 
as  to  secure  a  depth  of  6  feet  at  low  water,  with  a  least  width  of  150 
feet  over  its  entire  length,  at  a  total  cost  estimated  in  1893  at  99,800, 
all  of  which  had  been  appropriated  prior  to  1895. 

At  the  adoption  of  the  present  project  the  sand  shoals,  and  espe- 
cially the  numerous  bowlders,  made  this  passage  specially  dangerous 
to  the  life-saving  station  boats  and  other  shallow-draft  row  and  sail 
boats. 

The  sum  of  95,236.04  had  been  expended  on  this  work  up  to  June  30, 
1897,  by  which  a  channel  of  about  66  feet  width  and  at  least  5  feet 
depth  at  low  water  had  been  cut  entirely  across  the  shoal,  completing 
about  half  of  the  proposed  work. 

During  the  past  fiscal  year  the  work  under  contract  was  completed; 
5,638  cubic  yards  of  sand,  gravel,  and  small  bowlders  and  89.108  cubic 
yards  of  large  bowlders  were  removed  from  the  channel.  This  com- 
pleted the  channel  to  its  full  dimensions. 

The  number  of  vessels  passing  through  this  channel  is  reported  as 
2,570,  and  the  commerce  at  Outtyhnnk  as  3,128  tons. 

July  1, 1897,  balance  unexpended ; $4,563.96 

Jane  30, 1S98,  amoont  expended  during  fiscal  year 2,529.00 

July  1, 1896,  balance  unexpended 2,034.96 

July  1,  1S98,  oatotanding  liabilities 1,152.55 

July  1, 1898,  balance  available 882.41 

(See  Appendix  0  6.) 

7.  Taunton  River ^  MassdckusetU, — This  river  rises  in  Norfolk  County, 
Mass.,  and  empties  into  Narragansett  Bay  at  Fall  Biver.  The  object 
of  the  improvement  is  to  deepen  and  widen  the  channel  leading  to  the 
city  of  Taunton,  at  the  head  of  navigation,  so  that  vessels  of  11  feet 
draft  can  reach  the  city  at  high  water. 

In  its  original  condition  the  channel  was  narrow  and  obstructed  by 
bowlders,  and  from  Berkley  Bridge  to  Taunton  the  depth  was  in  places 
not  more  than  5  feet  at  mean  high  water.  A  vessel  of  30  tons  burden 
was  as  large  as  could  go  up  to  Taunton. 

From  1870  to  1879,  $03,000  was  appropriated  to  secure  9  feet  depth  at 
high  water.    This  work  was  completed  in  1879. 

The  approved  project  of  1880  provides  for  the  widening  and  deepen- 
ing of  the  river  so  as  to  secure  a  channel  of  at  least  12  feet  depth  at 
high  water,  with  100  feet  width  from  its  mouth  up  to  Berkley  Bridge 
(above  Dighton) ;  thence  12  feet  depth  with  80  feet  width  (100  feet  width 
at  bends)  up  to  Briggs  Shoal;  thence  11  feet  depth  with  80  feet  width 
up  to  the  shipyard;  thence  11  feet  depth  with  60 feet  width  up  to  Weir 
Bridge,  Taunton;  all  at  a  total  cost  estimated  in  1893  at  $125,000,  of 
which  $113,000  was  appropriated  prior  to  1896. 

At  the  adoption  of  the  present  project  the  channel  was  limited  to  9 
feet  at  high  water  and  was  too  narrow  and  too  much  obstructed  by 
bowlders  for  easy  navigation  by  the  craft  making"  use  of  it. 

The  sum  of  $180,510.11  had  been  expended  on  this  work  up  to  June 
30, 1897,  by  which  expenditure  a  large  part  of  the  proposed  work  had 
been  done,  especially  at  the  places  most  complained  of  by  vessels  using 
this  river.  Vessels  of  11  feet  draft  could  reach  Taunton,  the  head  of 
navigation. 
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Ko  work  has  been  in  progress  daring  the  year.  To  complete  the 
existing  project  dredging  is  required  at  a  few  points  in  the  Needles  and 
lower  down  the  river,  to  widen  and  straighten  the  channel,  and  the 
removal  of  a  small  amount  of  ledge  rock. 

The  unexpended  balance  on  hand  will  be  held  until  farther  appropria- 
tion is  made. 

The  work  done  has  enabled  larger  vessels  to  go  up  the  river. 

July  1, 1897,  balance  nnexpended $489.89 

July  1, 1898,  balance  nnexpended 489.89 

{Amount  (estimated)  reqnired  for  completion  of  existinj^  project 7, 000. 00 
Amount  that  can  beprotitabl^  expended  in  fiscal  year  ending  June  30,1900      7, 000. 00 
Submitted  in  compliance  with  reauirements  of  sections  2  of  river  and 
harbor  acta  of  1866  and  1867  ana  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  0  7.) 

8.  Sakonnet  River,  Rhode  Island. — Sakonnet  River  is  an  arm  of  the 
sea  between  the  island  of  Rhode  Island  and  the  mainland,  extending 
from  the  ocean  to  Narragansett  Bay  around  the  head  of  Rhode  Island. 
It  is  at  present  obstructed  at  its  upper  end  by  two  causeways  extend- 
ing across  it;  these  causeways  have  draw  openings  which  are  of  insuffi- 
cient width  and  depth  for  the  needs  of  commerce,  and  besides  offer  such 
obstruction  to  the  ebb  and  flow  of  the  tides  that  the  currents  through 
them  make  the  passage  dangerous  even  to  boats  of  such  dimensions  as 
could  pass  through  them  under  ordinary  circumstances. 

The  present  approved  project  provides  for  increasing  the  width  and 
depth  of  the  draw  opening  in  the  Stone  Bridge,  owned  by  the  State  of 
Rhode  Island,  so  as  to  provide  an  opening  100  feet  wide  and  25  feet 
deep  at  mean  low  water,  estimated  to  cost  $40,000. 

The  New  York,  New  Haven  and  Hartford  Railroad  Company  has 
been  notified  by  the  Secretary  of  War  to  construct  a  suitable  draw  in 
its  bridge  by  May  1, 1899. 

July  1, 1897,  balance  unexpended $20,000.00 

July],  1898,  balance  unexpended 20,000.00 

f  Amount  (estimated)  required  for  completion  of  existing  proieot 20, 000. 00 

<  Submitted  in  compliance  witb  requirements  of  sections  2  of  riyer  and 
t     harbor  acts  of  1866  and  1867. 

(See  Appendix  0  8.) 

9.  Fatctucket  River,  Rhode  Island. — ^This  river,  otherwise  called  See- 
konk  River,  is  the  upper  portion  of  Providence  River,  and  extends  from 
Pawtucket  to  Providence.  Before  improvement  the  channel  in  the 
river  had  a  ruling  depth  of  about  6  feet  at  mean  low  water. 

Between  1867  and  1873,  $52,000  was  appropriated  to  dredge  the 
channel  to  7  feet  depth.    This  work  was  finished  in  1876. 

The  approved  project  of  1883  provides  for  the  deepening  of  the  river 
so  as  to  secure  a  channel  of  at  least  12  feet  depth  at  low  water,  with 
100  feet  width  from  its  mouth  at  Providence  up  to  opposite  Grant  & 
Oo.'s  wharf  at  Pawtucket,  and  thence  12  feet  depth  with  40  feet  width 
through  a  stone  ledge  for  a  short  distance  farther  to  Pawtucket  Bridge; 
all  at  a  total  cost  estimated  in  1883  at  $382,500,  of  which  $205,000  was 
appropriated  prior  to  1895. 

At  the  adoption  of  the  present  project  the  channel  was  narrow  and 
only  about  5  feet  deep. 

The  sum  of  $253,948.39  had  been  expended  on  this  work  up  to  June 
30, 1897,  by  which  a  channel  had  been  secured  100  feet  in  width  and  12 
feet  in  depth  from  the  mouth  of  the  river  near  Providence  up  to  the 
lower  wharves  of  the  city  of  Pawtucket;  thence  a  channel  of  40  feet 
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width  and  12  feet  depth  had  been  completed  through  the  ledge  rock  to 
the  head  of  the  river,  with  the  exception  of  a  little  rnoie  than  one- third 
of  the  needed  work  in  the  apper  section. 

Boring  the  fiscal  year  work  was  in  progress  through  the  upper  sec- 
tion of  ledge  rock,  and  the  channel  was  completed  to  full  width  of  40 
feet  and  depth  of  12  feet. 

The  effect  of  the  improvement  will  be  to  cause  the  use  of  vessels  of 
deeper  draft  than  formerly,  larger  cargoes,  and  cheaper  rates.  The 
completed  portion  of  the  channel  has  already  been  a  great  benefit  to 
the  commerce  of  the  river,  which,  in  1897,  amounted  to  a  tonnage  of 
200,000. 

The  work  yet  to  be  done  is  to  straighten  and  deepen  the  channel  in 
its  lower  portions. 

July  1, 1897,  balance  anezpended $23,571.20 

June  30;  1896,  amount  expended  daring  fiscal  year 12,443.03 

July  1, 1898,  balance  unexpended 11,128.17 

{Amount  (estimated)  required  for  completion  of  existing  project 30, 000. 00 
Amount  that  can  be  proti  tably  expended  in  fiscal  year  endi  ng  J  une  30, 1900    15, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  0  9.) 

10.  Providence  River  and  Narragansett  Bay,  Rhode  Isla/nd. — The  object 
of  this  improvement  is  to  furnish  a  wide  and  deep  channel  for  foreign 
and  coastwise  commerce  from  the  ocean  to  Providence. 

Before  the  improvement  of  the  river  was  commenced  in  1853  many 
shoals  obstructed  navigation,  and  at  one  point  in  the  channel,  a  place 
called  "The  Crook,"  the  available  low- water  depth  was  but  4.5  feet. 
Between  1852  and  1873,  $56,500  was  appropriated,  to  secure  first  9  and 
then  12  feet  depth  of  channel.    This  work  was  finished  in  1873. 

The  approved  project  of  1878,  as  modified  in  1882,  provides  for  the 
deepening  of  the  river  and  the  deepening  and  widening  of  its  anchor- 
age basins,  so  as  to  secure  a  channel  of  at  least  25  feet  depth  at  low 
water  with  300  feet  width  from  the  deep  water  of  Narragansett  Bay  up 
to  Providence,  E.  1.,  and  so  as  to  secure  anchorage  basins  of  20  feet 
depth  with  600  feet  width,  18  feet  depth  with  725  feet  width,  12  feet 
depth  with  940  feet  width,  and  6  feet  depth  with  1,060  feet  width  from 
Fox  Point  to  Field  Point;  all  at  a  total  cost  estimated  in  1882  at 
$675,000. 

At  the  adoption  of  this  project  the  channel  was  limited  to  12-foot 
depths,  and  the  anchorage  areas  were  much  too  small  and  shallow  for 
the  craft  seeking  them. 

The  river  and  harbor  act  of  June  3, 1896,  provides  for  securing  a  ship 
channel  400  feet  in  width  and  of  a  depth  of  25  feet  at  mean  low  water 
from  Sassafras  Point,  in  Providence  Harbor,  through  Providence  Eiver 
and  Narragansett  Bay  by  the  most  direct  route  practicable  to  the  ocean, 
by  way  of  the  *^  Western  Passage,"  so  called,  at  an  estimated  cost  of 
$732,820. 

The  item  in  the  act  is  as  follows: 

Improving  Providence  River  and  Narragansett  Bay,  Rhode  Island:  Continning 
improvement,  according  to  the  report  of  the  Chief  of  Engineers,  dated  April  ninth, 
eighteen  hnndred  and  ninety-six,  twenty-five  thousand  dollars :  Providedj  That  con- 
tracts may  be  entered  into  by  the  Secretary  of  War  for  snch  materials  and  work  as 
may  be  necessary  for  the  completion  of  such  project,  to  be  paid  for  as  appropriations 
may  from  time  to  time  be  made  by  law,  not  to  exceed  in  the  aggregate  seven  hun- 
dred and  seven  thousand  dollars,  exclusive  of  the  amount  herein  and  heretofore 
appropriated. 
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The  sum  of  $698,490.60  had  beeu  expended  on  this  work  up  to  June 
30, 1897,  by  which  Bulkhead  Rock  had  beeu  removed  and  the  channel 
300  feet  wide  and  25  feet  deep  had  been  secured  to  the  city  of  Provi- 
dence, and  an  anchorage  area  1,060  feet  wide,  with  depths  varying  from 
6  to  20  feet,  had  been  dredged;  but  both  the  channel  and  anchorage 
area  now  need  some  redredging. 

A  contract  is  in  force  for  dredging  the  river  channel  between  Sassa- 
fras and  Conimicut  points.  No  contract  has  yet  been  made  for  work 
in  the  Western  Passage. 

During  the  past  fiscal  year  dredging  has  been  in  progress  on  the  400- 
foot.  channel  between  Sassafras  Point  and  Conimicut  Point,  and  745,655 
cubic  yards  of  mud  and  gravel  was  removed. 

A  survey  of  the  Western  Passage  was  made  for  the  purpose  of  secur 
ing  data  for  the  balance  of  projected  work,  and  the  map  is  now  being 
platted. 

The  available  unexpended  balance  will  be  applied  to  continuing  the 
dredging  in  the  new  ship  channel. 

The  improvement  has  been  of  great  benefit  to  commerce,  which  has 
increased  over  past  years.  Eleven  thousand  two  hundred  and  fifty- 
six  vessels  of  all  classes  have  entered  the  river,  carrying  a  total  ton- 
nage of  2,152,975. 

Jnly  1,  1897,  balance  unerpended $143,152.79 

Amount  appropriated  by  sundry  ciyil  act  approved  July  1,  1898 125, 000. 00 

268,152.79 
Juno  30;  1898,  amount  expended  d  ur ing  fiscal  year 73, 128. 78 

July  1,  1898,  balance  unexpended 196,024.01 

July  1,  1898,  outstanding  liabilities $17,050.70 

July  1,  1898,  amount  covered  by  uncompleted  contracts 20, 498. 87 

37,549.57 

July  1,  1898,  balance  available 157,474.44 

1  Amount  (estimated)  required  for  completion  of  existing  project 457,  OOQ.  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1900  400, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  oivU  act  of  June  4, 1897. 

(See  Appendix  O  10.) 

11.  Removal  of  Oreen  Jacket  8hoal,  Providence,  B  L — ^This  shoal  is  in 
that  part  of  Providence  River  which  constitutes  the  harbor  of  Provi- 
dence. It  lies  oflf  the  wharves,  on  the  south  front  of  the  city,  and 
occupies  a  part  of  the  harbor  that  is  required  for  anchorage  purposes, 
covering  an  area  of  about  18  acres  between  the  15-foot  curves  and  about 
30  acres  in  all. 

The  approved  project  of  1885  provides  for  the  removal,  to  25  feet 
depth  at  low  water,  of  a  middle-ground  shoal  of  about  30  acres  area  in 
Providence  River,  opposite  tbe  city,  the  portion  to  be  removed  to  be 
at  least  200  feet  distant  from  the  harbor  lines  of  the  city;  all  at  a  total 
cost  estimated  in  1885  at  $112,346. 

At  the  adoption  of  the  present  project  the  shoal  in  many  places 
carried  only  1  foot  of  water  and  was  a  very  troublesome  obstruction. 

The  sum  of  $103,896.99  had  been  expended  on  this  work  up  to  June 
30, 1897,  by  which  23.8  acres  out  of  the  original  30  of  this  shoal  had 
been  dredged  to  25  feet  depth,  and  a  16-foot  depth  had  been  secured 
over  the  central  and  largest  portion  of  the  shoal,  in  addition  to  a  20-foot 
depth  in  the  main  channel,  making  an  important  addition  to  the 
anchorage  facilities  of  Providence  Harbor. 
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'So  work  has  beea  in  progress  daring  the  year. 

The  removal  of  this  sboal  will  enable  vessels  to  anchor  oatside  of  the 
channel  and  thns  remove  an  obstruction  to  vessels  going  to  or  from  the 
Providence  wharves. 

July  1, 1897,  balanoe  nnezpended $353.01 

Jane  3^,  1898,  amount  expended  during  fiscal  year 20. 75 

Julyl,  1898,  balance  unexpended 332.26 

{Amount  (estimated)  required  for  completion  of  existing  project 8, 096. 00 
Amount  tbat  can  be  protitably  expended  in  fiscal  year  end  lug  June  80, 1900      8, 096. 00 
Submitted  in  compliance  with  reouirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  0  11.) 

12.  Harbor  at  Wickfordy  R.  I. — ^Wickford  Harbor  is  an  arm  of  Narra- 
gansett  Bay,  abont  18  miles  south  of  Providence  and  12  miles  north- 
west of  Newjwrt.  It  is  the  water  terminus  of  the  Wickford  Railroad, 
which  connects  with  the  New  York,  New  Haven  and  Hartford  Railroad 
at  Wickford  Junction,  and  in  connection  with  a  ferry  route  from  Wick- 
ford to  Newport  forms  the  shortest  line  of  communication  between 
Newport  and  New  York  and  other  points  west. 

The  present  approved  project  of  1896  provides  for  the  removal  of 
certain  bowlders  and  deepening  the  harbor  by  dredging. 

The  sum  of  $15,563.89  had  been  expended  on  this  improvement  up  to 
June  30, 1897,  which  removed  some  of  the  bowlders  from  the  entrance 
to  the  harbor,  and  gave  a  channel  60  feet  wide  and  9  feet  deep  at  mean 
low  water,  with  enlargements  at  the  bends  up  to  the  wharves  in 
Wickford. 

The  unexi>ended  balance  is  to  be  applied  to  removing  a  few  additional 
bowlders. 

Jaly  1,  1897,  balance  unexpended $736.11 

July  1,  1898,  balance  unexpended 736.11 

(See  Appendix  0  12.) 

13.  Newport  Harhorj  Rhode  Island. — This  harbor  is  at  the  main 
entrance  to  Narragansett  Bay,  and  all  the  year  it  serves  as  an  easily 
accessible  harbor  of  refuge  to  foreign  and  coastwise  commerce. 

Before  improvement  the  capacity  of  the  inner  harbor  was  limited  by 
shoals,  and  it  was  not  adequate  to  the  number  and  size  of  the  vessels 
seeking  it  for  refuge.  The  southern  or  main  entrance  was  obstructed  by 
a  bar  which  stretched  out  from  Goat  Island,  and  the  northern  entrance 
by  a  sharp  rocky  spit  near  Eose  Island,  and  the  general  business 
wharves  of  the  city  could  not  be  reached  at  low  tide  by  vessels  drawing 
more  than  8  feet. 

Between  1873  and  1875  $28,500  was  appropriated  to  secure  12  feet 
depth  in  the  harbor.    This  work  was  completed  in  1876. 

The  approved  project  of  1880,  as  modified  in  1882, 1883, 1884, 1890, 
and  1895,  provides  for  the  widening  and  deepening  of  the  channel  irom 
Narragansett  Bay  into  Newport^  so  as  to  secure  15  feet  depth  at  low 
water  with  at  least  750  feet  width;  for  the  extension  of  the  13-foot  depth 
and  10-foot  depth  anchorage  basins;  for  the  partial  cutting  ofi'  of  the 
shoal  spit  at  the  southern  end  of  Goat  Island,  and  for  the  construction 
of  jetties  on  the  western  shore  of  Goat  Island  so  as  to  protect  the  end 
of  this  island  from  erosion  and  to  prevent  the  drift  of  sand,  etc.,  around 
the  island  into  the  adjacent  parts  of  the  channel  and  harbor,  and  the 
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removal  of  Spindle  Rock,  a  sharp  rocky  spit  near  Rose  Island;  all  at 
a  total  cost  estimated  iii  1895  at  $206,200. 

At  the  adoption  of  the  present  project  this  harbor  was  limited  to  12 
feet  depth  at  low  water,  and  its  anchorage  area  was  too  small  for  the 
craft  seeking  harborage  at  this  place  during  the  summer  and  all  the 
year  during  storms. 

The  sum  ot  9 180,422.80  had  been  expended  on  this  work  up  to  June 
30,  1897,  by  which  the  15- foot  channels  and  13- foot  anchorage  basins 
had  been  completed,  the  shoal  spit  at  the  southern  end  of  Goat  Island 
had  been  cut  off,  and  one  jetty  133  feet  long  had  been  built  westward 
from  Goat  Island.  The  southern  entrance  had  been  completed  for 
vessels  of  15  feet  draft,  and  of  the  total  area  to  be  dredged  within  the 
harbor  (about  90  acres)  about  75.25  acres  had  been  completed,  and 
409.14  cubic  yards  of  rock  had  been  removed  from  Spimile  Rock, 
securing  a  depth  of  8.5  feet  at  low  water  over  the  remaining  portion  of 
the  rock. 

No  dredging  or  stonework  was  in  progress  during  the  past  fiscal 
year,  for  want  of  funds. 

A  survey  of  the  water  front  of  the  harbor  was  made  and  two  public 
hearings  were  held  in  connection  with  the  establishment  of  harbor 
lines. 

The  work  required  to  complete  the  existing  projects  is  the  excavation 
of  a  small  remaining  portion  of  the  10-foot  anchorage  area;  also  the 
building  of  additional  jetties  outside  of  Goat  Island,  whenever  they 
may  be  required  to  arrest  the  drift  of  littoral  sand  and  gravel  into  the 
harbor  entrance. 

As  the  improvement  of  this  harbor  has  progressed  there  has  been  a 
large  increase  in  the  size  and  number  of  vessels  using  the  harbor.  The 
commerce  for  1897  shows  a  tonnage  of  434,900,  principally  fish,  coal, 
and  general  merchandise. 

July  1)  18d7,  balance  nnxpended $85.72 

June  30, 1898,  amount  expended  during  fiscal  year 76. 70 

July  1, 1898,balanoe  unexpended 9.02 

{Amount  (estimated)  required  for  completion  of  existing  project 54, 200.  CO 
Amount  that  can  be  profitably  expended  in  tiscal  year  ending  June  30, 1900    25, 000. 00 
Submitted  in  compliance  witli  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  0  13.) 

14,  Harbor  of  refuge  at  Point  Judith,  Rhode  Island. — Point  Judith  is 
the  southeastern  extiemity  of  South  Kingston,  R.  I.,  and  marks  the 
southwestern  entrance  to  Narragansett  Bay.  A  long  ledge,  known  as 
Squid  Ledge,  extends  for  nearly  a  mile  in  a  south  by  easterly  direction, 
about  1.5  miles  west  of  the  point. 

The  approved  project  of  1889  provides  for  the  construction  of  a 
national  harbor  of  refuge,  nearly  a  mile  square  at  this  point,  by  means 
of  stone  breakwaters,  built  partly  on  Squid  Ledge  and  planned  so  as 
to  give  protection  against  easterly,  southerly,  and  westerly  storms,  the 
mainland  itself  forming  a  protection  on  the  north,  all  at  a  total  cost 
estimated  in  1889  at  $1,250,000,  all  of  which  has  been  appropriated. 

By  the  act  of  July  13,  1892,  authority  was  given  to  the  Secretary  of 
War  to  make  contracts  for  the  completion  of  the  project,  on  the  basis 
of  the  above-estimated  total  cost,  the  work  to  be  paid  for  as  appropria- 
tions may  from  time  to  time  be  made  by  law. 

At  the  adoption  of  the  project  this  point  was  a  specially  dangerous 
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place  for  boats  and  tows  to  pass  daring  storms  and  even  ordinarily  bad 
weather. 

The  sam  of  $900,093.82  had  been  expended  on  this  work  up  to  June 
30,  1897,  by  which  the  breakwater  had  been  commenced  at  its  center, 
extended  to  a  total  length  of  aboat  5,760  feet  on  the  bottom,  of  which 
3,8<>0  feet  of  the  eastern  arm  had  been  built  up  to  its  full  height  and 
width  on  top,  and  an  additional  length  of  200  feet  sloping  off  from  the 
eastern  end  had  been  built,  making  the  entire  length  of  the  eastern 
arm  4,060  feet  on  the  bottom.  The  remaining  1,700  feet  in  the  western 
arm  was  built  well  above  the  level  of  high  water,  and  the  greater  part 
of  this  up  to  the  full  height  of  10  feet  above  mean  low  water.  Three 
beacon  lights  had  been  established  and  maintained  on  the  built-up 
portions  of  the  breakwater. 

During  the  past  fiscal  year  130,791.76  tons  of  stone  was  placed  in  the 
breakwater  (making  765,813.76  tons  in  all),  the  greater  portion  of  which 
was  used  to  complete  the  200  feet  at  eastern  end  to  full  dimensions  and 
to  build  up  the  sea  slope  of  1  on  2  on  the  east  wing,  and  the  remainder 
used  to  build  up  and  extend  the  western  arm,  which  now  has  a  length 
on  the  bottom  of  2,100  feet  from  the  central  beacon. 

It  is  reported  that  over  69,000  vessels  passed  the  harbor  during  the 
year  1897,  with  a  tonnage  of  33,980,000. 

The  Imiit  of  cost  of  this  improvement,  as  fixed  by  law,  was  based  on 
an  estimate  prepared  in  1889  from  the  best  information  then  available. 
Experience  and  additional  information  gained  since  that  time  showed 
that  if  the  breakwater  was  to  be  completed  to  the  extent  proposed,  the 
original  estimate  must  be  revised  and  materially  increased. 

The  total  amount  of  the  original  estimated  cost  having  been  appro- 
priated, an  estimate  of  $444,310.98  is  submitted  as  the  additional  sum 
that  will  be  required  to  complete  the  breakwater. 

It  is  proposed  to  apply  the  balance  available  to  continuing  the  con- 
struction of  the  breakwater. 

July  1, 1897,  balance  expended $349,944.79 

June  30, 1898,  amount  expended  during  fiscal  year 151, 173. 21 

July  1^  1898,  balance  unexpended 198,771.58 

July  1, 1898,  outstanding  liabilities $46,243.96 

July  1, 1898,  amount  covered  by  uncompleted  contracts 135, 746. 42 

181,990.38 

July  1, 1898,  balance  available 16,781.20 

{Amount  (estimated)  required  for  completion  of  existing  project 444, 310. 98 
Amountthat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1900  100, 000. 00 
Sulimitted  in  compliance  with  requirements  of  sections  2  of  river  and 
barbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  C 14.) 

15.  Entrance  to  Point  Judith  Pondy  Rhode  Island. — ^Point  Judith  Pond 
is  a  shallow-draft  salt  pond,  lying  in  rear  of  the  sandy  beach  of  the 
Rhode  Island  shore,  just  west  of  Point  Judith. 

The  improvement  desired  at  this  place  by  the  people  of  the  neighbor- 
hood is  the  reopening  of  an  old  entrance  long  ago  closed  by  the  ocean 
storms. 

The  present  entrance  to  this  pond  is  very  shallow  (leas  than  3  feet), 
crooked,  and  variable  in  location,  and  lies  about  a  mile  west  of  the 
former  entrance. 

There  is  at  xuresent  no  approved  prefect  for  the  improvement  of  this 
pond  entrance. 
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Up  to  June  30, 1897,  $518.38  had  been  expended  in  surveys. 

July  1, 1897,  balance  nnexpended $9,481.62 

July  1, 1898,  balance  unexpended 9, 481.62 

(See  Appendix  0  16.) 

16.  Harbor  of  refuge  at  Block  Island^  Rhode  Island. — ^This  island  is 
about  14  mi]es  east  of  the  eastern  end  of  Long  Island,  and  about  10 
miles  distant  from  the  nearest  point  of  the  mainland. 

The  object  of  the  improvement  is  to  lurnish  a  harbor  of  refuge  for 
medium-drafb  vessels  engaged  in  foreign  and  coastwise  commerce. 

Before  the  construction  of  the  present  harbor  Block  Island  had  no 
harbor  which  afforded  protection  for  decked  vessels. 

Between  1870  and  1876  $285,000  was  appropriated  for  a  breakwater 
for  a  harbor  for  medium  draft  vessels,  this  work  being  completed  in 
1878.  Between  1880  and  1882  $25,000  was  appropriated  for  dredging 
an  inner  basin  and  the  protection  of  the  shore  next  the  breakwater, 
this  work  being  completed  in  1884.  In  1884  $15,000  was  appropriated 
for  additions  to  the  old  breakwater,  this  money  being  so  spent  and 
work  completed  in  1884-85. 

The  approved  project  of  1884,  as  modified  in  1888,  provided  for  the 
construction  of  a  harbor  of  refuge  on  the  eastern  side  of  the  island, 
consisting  of  an  enlarged  inner  harbor  (or  basin)  800  feet  square  for 
small  vessels  and  an  exterior  harbor  for  larger  ones,  at  a  total  cost 
estimated  in  1888  at  $75,000.  This  project  was  practically  completed 
in  1893. 

The  present  approved  project,  that  of  1895,  based  on  the  report  of  the 
survey  ordered  in  the  river  and  harbor  act  of  August  18, 1894,  provides 
for  raising  the  entire  breakwater  to  proper  height  and  stopping  sand 
leaks  between  certain  points,  and  dredging  the  main  inner  harbor  to  a 
depth  of  10  feet,  at  an  estimated  cost  of  $83,985. 

At  the  adoption  of  the  present  project  this  harbor  was  neither  large 
enough  nor  well  enough  protected  for  the  proper  harborage  of  the  craft 
seeking  refuge  at  this  place  during  storms  and  bad  weather. 

The  sum  of  $401,824.36  had  been  expended  on  this  work  up  to  June 
30, 1897,  and  under  the  project  of  1888  the  gap  in  the  old  breakwater 
had  been  filled  up  so  as  to  make  the  breakwater  of  1,900  feet  total 
length;  the  sea  walls  of  the  inner  harbor  had  been  completed  (except 
as  to  stone  fender  piers  at  the  entrance) ;  wooden  fender  piers  hsui  been 
built  for  present  uses;  the  worst  rocks  and  bowlders  had  been  removed 
from  the  new  inner  harbor;  the  shoal  west  of  the  breakwater  had  been 
dredged  to  a  depth  of  9  feet  from  the  steamboat  wharf  to  within  100 
feet  of  the  north  wall,  and  the  entrance  to  the  inner  harbor,  which  had 
shoaled  up  from  the  drift  of  sand  through  the  main  breakwater,  had  been 
partially  dredged  to  a  depth  of  12  feet  and  redredged  to  10  feet  depth. 
In  June,  1897,  it  became  necessary  to  again  dredge  this  shoal,  and 
2,258  cubic  yards  of  material  had  already  been  removed. 

During  the  past  fiscal  year  the  work  of  dredging  the  entrance  to  the 
inner  harbor,  which  was  in  progress  at  the  beginning  of  the  fiscal  year, 
was  completed  to  a  depth  of  10  feet  at  low  water  by  the  removal  of 
2,742  cubic  yards  of  sand. 

It  is  proposed  to  hold  the  unexpended  balance  to  be  applied  to  keep- 
ing the  entrance  clear  by  dredging. 

The  increase  of  depth  at  entrance  has  enabled  a  larger  class  of  ves- 
sels to  use  the  harbor,  and  since  the  completion  of  the  breakwater  a 
greater  number  of  vessels  use  the  harbor  for  refuge.    In  1897, 17,280 
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vessels  used  the  harbor,  and  the  commerce  amoonted  to  51,714  tous,  an 
mcrease  over  previous  years. 

July],  1897,  balance  unexpended $4,675.64 

Jane  30,  1888,  amoont  expended  daring  fiscal  year 2,268.77 

Jaly  1, 1898,  balance  unexpended 2,406.87 

July  1, 1898,  outstanding  liabilities 30.00 

July  1, 1888,  balance  available 2,376.87 

{Amoont  (estimated)  required  for  completion  of  existing  project 78, 985. 00 
Amount thatcan be nrontably expended infiscalyearendinffJuneSO,  1900    25, 000. 00 
Submitted  in  compliance  witb  reauirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  ana  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  0  16.) 

17.  Great  Salt  Pond,  Block  Island^  Rhode  Island,— The  Great  Salt 
Pond  is  located  aboat  the  center  of  Block  Island,  and  contains  a  large 
anchorage  area  for  deepest-draft  vessels.  The  State  of  Rhode  Island 
and  town  of  New  Shoreham  have  appropriated  .altogether  $115,000 
toward  securing  a  channel  connecting  it  with  the  ocean  on  the  west. 
The  channel,  under  the  approved  project  of  1895,  is  to  be  600  feet  wide 
and  to  have  a  central  depth  of  25  feet  for  a  width  of  150  feet,  sloping 
gradually  to  12  feet  in  a  width  of  504  feet;  the  channel  seaward  to  be 
protected  on  the  south  by  a  jetty  extending  to  the  18-foot  contour,  and 
on  the  north  by  a  jetty  about  500  feet  long. 

With  the  funds  appropriated  by  the  local  authorities  a  channel  has 
been  dredged  450  feet  wide  with  a  minimum  width  of  150  feet,  carrying 
12  feet  depth  at  mean  low  tide;  a  jetty  on  the  south  side  of  the  channel 
has  been  built  out  837  feet,  and  on  the  north  side  about  250  feet  from 
the  shore. 

Under  governmental  improvement,  and  up  to  June  30, 1897,  the  sum 
of  $26,890.24  had  been  expended  and  the  south  jetty  had  been  extended 
1,262  feet  from  the  shore,  or  out  to  the  18- foot  contour. 

Daring  the  fiscal  year  1,200  tons  of  stone  was  placed  in  the  south 
jetty,  building  up  all  low  portions  of  the  jetty  to  full  width  and  height, 
and  completing  aU  work  contracted  for. 

The  opening  of  this  harbor  has  been  of  great  benefit  commercially, 
the  commerce  of  1897  amounting  to  9,700  tons. 

There  remains  to  complete  the  existing  project  the  further  dredging 
of  the  channel  and  construction  of  the  north  jetty. 

July  1,  1897,  balance  unexpended $13,109.76 

'June  30, 19&S,  amount  expended  during  fiscal  year 10,978.59 

July  1, 1898,  balance  unexpended 2,131.17 

July  1,  1898,  outstanding  liabilities 50.00 

July  1, 1898,  balance  available 2,081.17 

(Amount  (estimated)  required  for  completion  of  existing  project 57, 567. 94 
Amount  that  can  be  profitably  expended  in  Hscal  year  ending  June  30, 1900    25, 000. 00 
Submitted  in  compliance  with  reauirements  of  sectionB  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  ciyil  act  of  June  4, 1897. 

(Bee  Appendix  0  17.) 

18.  Removing  sunken  vessels  or  craft  obstructing  or  endangering  navi- 
gation,— 1,  Schooner  R.  L,  Bewis, — This  schooner  was  sunk  by  collision 
during  July,  1897,  in  Vineyard  Sound,  midway  between  Hedge  Fence 
and  Squash  Meadow  shoals.  Her  removal  was  completed  by  the  Gov- 
ernment force  and  plant  on  September  25, 1897. 
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2.  Schooner  Mary  B.  Smith. — This  schooner  was  sunk  during  October, 
1897,  in  about  10  feet  of  water  in  Vineyard  Haven  Harbor,  and  its 
removal  accomplished  in  November,  1897,  by  hired  labor  and  use  of  the 
Government  plant. 

3.  Wreck  off  Quonocontang,  B.  /. — ^The  spars  of  an  unknown  wreck 
were  reported  in  March,  1898,  as  an  obstruction  to  navigation,  about  4 
miles  south  of  the  Quonocontaug  Life  Saving  Station.  Their  removal 
has  been  authorized  and  will  be  accomplished  during  the  early  part  of 
the  next  fiscal  year. 

4.  Schooner  Asia. — ^This  schooner  was  sunk  on  Killpond  Bar  during 
March,  1898,  about  1  mile  east  southeast  of  the  Bass  River  (Mass.) 
Light  Station.  Her  removal  has  been  authorized,  and  will  be  accom- 
plished during  the  early  part  of  the  next  fiscal  year. 

5.  Barge  Excelsior. — This  barge  was  wrecked  during  March,  1898,  and 
is  rei)orted  sunk  on  Killpond  Bar,  some  2  miles  southeast  of  the  Bass 
Biver  (Mass.)  Light  Station.  Removal  of  this  barge  has  been  author- 
ized and  will  be  accomplished  early  in  the  next  fiscal  year. 

6.  Schooner  Angola. — This  schooner  was  wrecked  in  May,  1898,  and 
is  reported  sunk  in  about  50  feet  of  water  some  li  miles  west-northwest 
of  the  Gross  Bip  Light-Ship  in  Vineyard  Sound.  This  wreck  is  regarded 
as  quite  dangerous  to  navigation,  and  has  been  marked  by  a  gas  buoy 
by  the  Light-House  Department.  Her  removal  has  been  authorized 
and  will  be  accomplished  at  an  early  date. 

The  cost  of  work  on  wrecks  during  the  year  was  $813.86. 
(See  Appendix  G  18,) 

PRELIMINARY  EXAMINATIONS    AND    SURVEY    MADE    IN    COMPLIANCE 
V7ITH  RIVER  AND  HARBOR  ACT  OP  JUNE  3,  1896. 

The  preliminary  examinations  and  survey  of  the  following  localities, 
required  by  the  river  and  harbor  act  of  June  3, 1896,  were  made  by  the 
local  engineer,  Miy.  D.  W.  Lockwood,  Corps  of  Engineers,  and  reports 
thereon  submitted: 

1.  Preliminary  examination  of  Herring  River ^  Harwich^  Ma>ss. — M^or 
Lockwood  submitted  report  of  preliminary  examination  September  13, 
1897.  For  reasons  given  he  does  not  consider  the  locality  worthy  of 
improvement  by  the  General  Government,  and  his  views  are  concurred 
in  by  the  division  engineer,  Col.  G.  L.  Gillespie,  Corps  of  Engineers, 
and  by  the  Chief  of  Engineers.  The  report  was  transmitted  to  Congress 
and  printed  in  House  Doc.  No.  108,  Fifty-fifth  Congress,  second  session. 
(See  also  Appendix  C  19.) 

2.  Preliminary  examination  of  Salt  Pond^  Harwich^  Mass. — Major 
Lockwood  submitted  report  of  examination  September  13, 1897.  For 
the  reasons  given  in  the  report  he  does  not  deem  the  locality  worthy 
of  improvement  by  the  General  Government,  and  his  views  are  con- 
curred in  by  the  division  engineer,  Col.  G.  L.  Gillespie,  Corps  of  Engi- 
neers, and  by  the  Chief  of  Engineers.  The  report  was  transmitted  to 
Congress  and  printed  in  House  Doc.  Ko.  121,  Fifty-fifth  Congress,  sec- 
ond session.    (See  also  Appendix  C  20.) 

3.  Survey  of  inner  harbor  at  Point  Judith  Pondy  Rhode  Islund. — Major 
Lockwood  submitted  report  of  survey  August  12,  1897.  The  plan*  of 
improvement  presented  provides  for  securing  an  entrance  300  feet  wide 
with  a  central  depth  of  8  teet  into  the  pond  and  the  dredging  of  a  chan- 
nel of  the  same  depth  for  a  distance  of  1  mile  to  reach  the  8  foot  depth 
in  the  pond.  The  cost,  including  that  of  bridging  at  Great  Island, 
is  estimated  at  $473,490,  and  the  cost  of  maintaining  an  entrance  into 
the  pond  is  uncertain. 

To  reach  the  towns  north  of  the  pond  would  require  the  dredging  of 
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the  small  stream  on  which  they  are  located,  and  Major  Lockwood  states 
that  this  work  would  be  very  expensive,  as  the  dredged  material  would 
in  all  probability  have  to  be  dumped  into  the  ocean  or  near  tne  south 
end  of  the  pond.  The  surveys  heretofore  made  have  not  been  suflfi- 
ciently  in  detail  to  warrant  a  proper  estimate  being  made  for  improve- 
ment north  of  the  pond,  and,  in  the  opinion  of  the  local  officer,  a  survey 
should  include  the  whole  pond  and  the  stream  emptying  into  it  from 
the  north.  He  also  states  that  the  upper  part  of  the  pond  will  freeze 
over  in  even  ordinarily  severe  winters,  so  that  continuous  navigation, 
leaving  out  of  consideration  the  violent  storms  to  which  the  locality  is 
subject,  can  not  be  assured. 

It  is  Major  Lockwood's  opinion  that  the  locality  is  not  worthy  of 
improvement,  as  the  cost  would  be  entirely  out  of  proportion  to  the 
benefits  to  be  conferred,  and  that  the  interests  are  local  rather  than 
national.  His  views  are  concurred  in  by  the  division  engineer,  Gol.  G. 
L.  Gillespie,  Corps  of  Engineers. 

The  report  was  transmitted  to  Congress  and  printed  in  House  Doc. 
No.  132,  Fifty-fifth  Congress,  second  session.    (See  also  Appendix  C  21.) 

IMPROVEMENT  OF  RIVERS  AND  HARBORS  IN  CONNECTICUT,  OF  PAWCA- 
TUCK  RIVER,  RHODE  ISLAND  AND  CONNECTICUT,  AND  OF  CONNECTI- 
CUT RIVER,  MASSACHUSETTS  AND  CONNECTICUT. 

This  district  was  in  the  charge  of  Msj.  Smith  S.  Leach,  Corps  of 
Engineers,  having  under  his  immediate  orders  Lieut.  William  J.  Bar- 
den,  Corps  of  Engineers,  to  March  13  and  since  April  16, 1898.  Division 
Engineer,  Brig.  Gen.  G.  L.  Gillespie,  U.  S.  Volunteers,  colonel,  Corps  of 
Engineers. 

1,  FawcattteJc  River ^  Rhode  Island  and  Connecticut. — The  navigable 
part  of  the  Pawcatuck  River  extends  5  miles  from  the  town  of  Westerly, 
K.  I.,  to  its  outlet  in  Little  Narragansett  Bay;  thence  the  navigable 
channel  extends  through  Little  Narragansett  Bay  2^  miles  to  Stoning- 
ton  outer  harbor,  which  forms  the  approach  to  the  bay  and  river.  Little 
Narragansett  Bay  is  about  1^  miles  wide  and  2^  miles  long,  and  is  sepa- 
rated from  the  ocean  by  a  sand  beach  joining  Watch  Hill  and  Napatree 
Point  and  another  west  of  the  point.  Its  outlet  into  Stonington  Har- 
bor is  about  three-fifths  of  a  mile  wide.  Pawcatuck  River  has  a  width 
of  about  one  third  of  a  mile  at  its  mouth,  and  diminishes  to  200  feet  at 
Westerly;  its  average  width  is  1,000  feet.  The  object  of  the  improve- 
ment is  to  deepen  and  widen  the  channel  of  the  river  and  Little  Karra- 
gansett  Bay  from  Westerly  to  Stonington  Harbor,  a  total  distance  of 
1^  miles.  The  improvement  previous  to  1884  was  carried  on  under  two 
projects,  one  for  Pawcatuck  River  and  the  other  for  Little  Narragan- 
sett Bay,  but  now  it  is  all  included  in  the  project  for  improvement  of 
Pawcatuck  River.  (For  maps  see  Report  Cbief  of  Engineers,  1879, 
p.  314;  p.  624  of  1885,  and  House  Doc.  No.  62,  Fifty-fourth  Congress,  first 
session.) 

Before  improvement  the  channel  of  the  river  was  crooked  and  ob- 
structed by  numerous  shoals,  on  some  of  which  there  was  but  1^  feet 
at  mean  low  water,  and  4^  feet  was  the  greatest  depth  that  could  be 
carried  across  the  shoals  of  the  bay.  The  mean  tidal  oscillation  is  2.6 
feet  at  the  mouth  of  the  river  and  2.3  feet  at  Westerly.  Between  1871 
and  1876  $50,000  was  appropriated  for  the  excavation  of  a  channel  in 
the  river  5J  feet  deep  at  mean  low  water,  75  feet  wide  below  the  wharves, 
and  from  35  to  40  feet  wide  between  the  upper  and  lower  wharves  at 
Westerly.  Between  1876  and  1883  $36,«'00  was  appropriated  for  mak- 
ing a  channel  through  the  bay  200  feet  wide  and  l\  feet  deep  at  mean 
low  water  by  dredging  and  the  removal  of  rocks  from  the  bay,  and 
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between  1885  and  1895  t48,400  was  appropriated  for  increasing  the 
depth  and  width  in  the  river  to  a  low- water  depth  of  8  feet  with  width 
of  100  feet  below  the  wharves  and  40  feet  opposite  the  wharves  at  Wes- 
terly. The  three  projects  have  been  completed  as  designed — ^the  first 
in  1876,  the  second  in  1884,  and  the  third  in  1895. 

The  present  approved  project,  that  of  1895,  based  on  the  report  of  the 
survey  ordered  in  the  river  and  harbor  act  of  August  18, 1894,  provides 
for  a  channel  of  10  feet  depth  at  mean  low  water  from  Stonington  to 
Westerly,  with  a  width  of  200  feet  from  Stonington,  Conn.,  to  Avondale, 
K.  I.,  a  distance  of  about  4  miles;  a  width  of  100  feet  from  Avondale  to 
the  lower  wharves  of  Westerly,  a  distance  of  about  3  miles ;  and  a  width 
of  40  feet  between  the  upper  and  lower  wharves  at  Westerly,  a  distance 
of  about  one-half  mile,  at  a  total  estimated  cost  of  t200,361.00. 

The  sum  of  $135,970.96  had  been  expended  up  to  June  30, 1897,  by 
which  the  8-foot  channel  had  been  completed  under  previous  projects 
from  Stonington  to  Westerly,  and  work  under  the  new  10-foot  project 
had  just  been  commenced. 

During  the  fiscal  year  ending  June  30,  1898,  the  40-foot  channel 
opposite  the  wharves  at  Westerly  and  1,800  linear  feet  of  the  100-foot 
channel  below  the  wharves  have  been  completed  to  the  projected  depth 
of  10  feet  by  the  removal  of  ledge  rock  and  bowlders  and  dredging.  No 
work  having  been  done  at  the  lower  end  under  the  new  project,  8  feet 
at  mean  low  water  was  the  maximum  draft  that  could  be  carried  from 
Stonington  to  Westerly  at  the  close  of  work,  and  it  is  believed  that  no 
shoaling  has  occurred  since  that  time. 

The  eftects  of  the  improvement  are  the  use  of  a  larger  class  of  vessels 
than  formerly,  larger  cargoes,  and  cheaper  freights  on  them. 
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rival  and  departure  togeth- 
er being  counted  aa  one. 

Freight  tonnage. 

Date. 

Received 

and 
shipped. 

Compared  with  pre- 
ceding report. 

No.  - 

Draft. 

Tonnage. 

Increaae. 

Decrease. 

1890 

1,286 
2,045 
1,774 
1,824 
6,009 
6,008 

Fest. 
2to   8 
6  to  10 
5  to  10 
2  to  10 
2  to  10 
2  to  10 

8  to  800 
8  to  300 
3  to  300 
8to8U0 
8  to  800 
8to800 

Tons. 
28.687 
35.  068 
62, 8u5 
43, 671 
89,086 
46,024 

Ton*. 

Tont. 

1893 

7,301 
16.837 

1894 

1895 

9,134 

1898 

4,585 

1897 - 

6.938 

The  reported  yalae  of  this  commerce  for  1895  (the  lost  report  of  valae  received) 
wa«  $382,213. 
No  new  lines  of  transportation  have  been  established  during  the  year. 

July  1,  1897,  balance  unexpended $13,029.05 

June  30,  1898,  amount  expended  during  fiscal  year 12, 586. 18 

July  1, 1898,  balance  unexpended 442.87 

{Amount  (estimated)  required  for  completion  of  existing  project 185,361.60 
Amount  thatcan  be  profitably  expended  in  fiscal  year  ending  JuneSO,  1900    15, 000. 00 
Submitted  in  compliance  with  requirements  of  sectionH  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 
(See  Appendix  D  1.) 

^.  Harbor  of  refuije  at  Stonington^  Conn. — Stonington  Harbor  lies  on 
the  north  side  of  the  eastern  entrance  from  the  ocean  into  Long  Island 
Sound,  and  its  breakwaters  are  for  the  purpose  of  making  the  harbor 
of  refuge  for  vessels  entering  and  leaving  this  entrance.  Stonington 
Harbor  originally  was  an  open  bay,  unprotected  from  southerly  storms 
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and  obstmcted  by  a  shoal  having  a  low- water  depth  of  about  6  feet  at 
the  shoalest  part.  The  mean  tidal  oscillation  is  2.7  feet.  (For  maps 
see  Report  Chief  of  Engineers,  1S82,  p.  598,  p.  632  of  1884,  p.  848  of 
1893,  and  for  farther  information  p.  585  of  1881.)  Between  1827  and 
1831  about  937,000  was  spent  in  constructing  piers  or  breakwaters  in 
the  inner  harbor  for  the  protection  of  the  general  anchorage.  (Annual 
Eeport,  Chief  of  Engineers,  1879,  p.  326.)  In  1871  a  survey  of  the  har- 
bor was  provided  for,  and  in  1873  an  appropriation  was  made  for  dredg- 
ing the  harbor  to  12  feet  depth,  this  work  being  finished  in  1875. 
(Annual  Report,  Chief  of  Engineers,  1874,  Part  II,  p.  246.)  Between 
1875  and  1879  $102,500  was  appropriated  for  the  construction  of  a 
western  breakwater  about  2,000  feet  long,  extending  to  18  feet  depth  of 
water,  and  for  dredging  the  harbor  to  12  feet  depth  inside  this  break- 
water, this  work  being  completed  in  1880. 

The  approved  project  of  1880  provides  for  the  construction  of  an 
eastern  breakwater  as  a  protection  to  the  outer  harbor,  this  break- 
water, about  half  a  mile  long,  to  extend  from  the  vicinity  of  Bartletts 
Reef  to  the  vicinity  of  the  Middle  Ground  Shoal,  or  until  it  gives  suf- 
ficient protection  to  the  harbor  against  southerly  winds,  all  at  a  total 
cost  (estimated  in  1884)  of  from  $143,000  to  $191,000,  according  to  length. 
This  did  not  include  the  cost  of  a  light- house  foundation  on  the  western 
end  of  the  structure.  The  positions  of  the  ends  of  this  breakwater 
have  not  been  definitely  determined. 

At  the  adoption  of  the  present  project,  that  of  1880,  the  outer  harbor 
had  no  eastern  breakwater. 

To  June  30, 1897,  $146,364.62  had  been  expended  on  the  present  proj- 
ect, with  its  subsequent  additions,  completing  2,900  linear  feet  of  the 
eastern  breakwater,  at  a  cost  of  $143,011.85,  and  under  an  addition 
to  the  project  in  1884  a  cut  across  Noyes  Shoal,  160  feet  wide  and  17 
feet  deep  at  mean  low  water,  had  cost  $4,187.22,  and  under  an  addition 
to  the  project  in  1896  a  dike  or  water  break  around  Stonington  Point 
had  cost  $3,352.77.  The  sum  of  $184,408.83  had  been  expended  on  pre- 
vious projects,  including  the  western  breakwater  and  dredging  at  the 
entrance  of  the  harbor,  making  the  aggregate  expended  to  that  date 
under  projects  for  Stonington  Harbor  $334,960.67.  The  deepening  of 
the  harbor  has  brought  about  a  large  increase  in  commerce,  and  the 
construction  of  breakwaters  affords  a  harbor  of  refuge  for  vessels  of  all 
kinds  in  the  inner  and  outer  harbors  which  is  extensively  used  as  such. 
The  maximum  draft  that  could  be  carried  to  the  docks,  at  time  of  last 
survey,  in  1895,  was  the  project  depth  of  12  feet  at  mean  low  water,  and 
as  far  as  known  that  depth  still  exists. 

During  the  fiscal  year  a  light  was  maintained  on  uncompleted  break- 
water.   Nothing  in  furtherance  of  the  project  was  done. 


Table  of  comparative  staiUtics, 

Veeselt  of  all  UndB,  each  ar- 
rival and  departare  toj^ether 
being  counted  as  one. 

Freight  tonnage. 

Bftte. 

Received 

and 
•hipped. 

Compared  with  pre- 
ceding report. 

No. 

Draft. 

Tonnage. 

Increase. 

Decrease. 

igjl    

6,300 
4,018 
3,201 
3,  201 

Feet. 
2itol2 
3   to  12 
3   to  12 
a  in  19 

4to  1,600 
30  to  1,500 
30  to  1,500 
30  lo  1, 500 
20  to  1, 500 

7  to  1.500 

Tons. 
274, 014 
300. 000 
305,750 
299.870 
322, 814 
349,650 

2Vmf. 

T<ma. 

1892 

25,986 
6,760 

1803 

1804                         

S,880 

1805...                

3, 950      8    to  12 

22,944 
26,836 

1800a                             

4,2C5  i    21  lAl2 

a  Last  report  received. 
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The  reported  value  of  this  commoroe  for  1895  (the  last  report  of  yalne  received) 
was  $45,810,830. 
No  new  lines  of  transportation  have  been  established  during  the  year. 

July  1,  1897,  balance  unexpended $2,493.16 

June  30|  1898,  amount  expended  during  fiscal  year 948. 71 

July  1,  1898,  balauce  unexpended 1,544.45 

(See  Appendix  D  2.) 

3.  Mystic  Rivevy  Connecticut. — Mystic  River  is  a  narrow  tidal  stream 
in  the  eastern  part  of  the  State  of  Connecticut.  The  navigable  part 
of  the  river  extends  in  a  general  northeasterly  direction  for  nearly  4 
miles  from  Fishers  Island  Sound,  past  the  villages  of  Noank,  West 
Mystic,  and  Mystic,  above  which  places  it  receives  the  discharge  of 
several  small  fresh-water  streams.  The  village  of  Mystic  lies  on  both 
the  east  and  west  banks  of  the  river,  about  3  miles  above  Fi.shers 
Island  Sound.  At  this  point  the  river  is  crossed  by  a  highway  bridge 
with  a  draw.  Nearly  a  half  mile  farther  down  is  the  drawbridge  of 
the  New  York,  New  Haven  and  Hartford  Railroad. 

Directly  opposite  the  month  of  the  river  lie  Mystic,  or  Ram,  Island 
and  Ram  Island  Shoal,  which  cause  the  channel  to  divide  and  branch 
off  sharply  to  the  northeast  and  southwest.  The  northeast  channel  is 
18  feet  or  more  in  depth  and  of  suflftcient  width,  but  crooked;  it  is  the 
one  used  by  large  vessels.  The  southwest  channel  opens  out  into  a 
broad  flat,  with  about  12  feet  available  depth. 

The  river  channel  up  to  within  a  half  mile  below  the  highway  bridge 
had  a  natural  low- water  depth  of  15  feet  or  more,  shoaling  to  about  10^ 
feet  near  the  bridge,  where  the  channel  was  very  narrow.  Its  width 
in  the  lower  part  (from  80  to  300  feet)  was  sufficient,  but  there  were 
several  bends  in  its  course,  which  made  it  somewhat  difficult  of  navi- 
gation. A  sketch  of  Mystic  River  was  printed  in  the  Annual  Report 
of  the  Chief  of  Engineers  for  1893,  page  898, 

The  mean  rise  of  tide  is  2^  feet. 

Under  act  of  Congress  of  August  11, 1888,  a  preliminary  examina- 
tion of  Mystic  River  was  made.  In  the  report  on  this  examination 
(Annual  Report  of  the  Chief  of  Engineers  for  1889,  Part  I,  p.  74G)  a 
project  was  submitted  for  dredging  a  channel  15  feet  deep  at  mean 
low  water  and  100  feet  wide,  and  for  reducing  five  bends  in  the  chan- 
nel, at  an  estimated  cost  of  t30,000. 

This  project  was  adopted  under  the  river  and  harbor  act  of  Septem- 
ber 19, 1890,  appropriating  funds  for  beginning  work. 

In  the  conduct  of  the  work  of  dredging  in  this  river,  a  rock  having 
over  it  a  least  depth  of  about  9  feet  has  been  uncovered  near  Morgan 
Point,  and,  as  it  lies  within  the  limits  of  the  proposed  channel,  it  should 
be  removed  to  a  depth  of  16  feet,  for  the  safety  of  navigation.  The  proj- 
ect for  this  improvement  has  therefore  been  enlarged  to  provide  for 
the  removal  of  this  rock  to  the  depth  stated,  and  the  estimated  cost  of 
work  required  to  complete  the  project  has  been  increased  t6,600  to  per- 
mit the  removal  of  this  serious  obstruction  to  commerce. 

Up  to  July  1, 1897, 139,634  cubic  yards  of  sand  and  mud  had  been 
dredged.  The  channel  of  15  feet  depth  and  100  feet  width  had  been 
extended  to  the  highway  bridge  at  Mystic,  the  two  upper  of  the  bends 
had  been  widened  as  proposed,  and  the  lower  one  partly  as  proposed. 
No  work  had  been  done  upon  the  third  or  fourth  bend.  Expenditures 
to  the  same  date  had  been  $23,731.79.  During  the  past  fiscal  year, 
under  the  appropriation  of  1890,  the  tilth  or  lower  bend  was  widened 
50  feet  for  a  length  of  1,200  feet.    The  work  done  has  rendered  the 
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navigation  of  the  river  somewhat  easier.  The  cliaDnel  is  now  com- 
pleted a8  desip^ned,  from  the  highway  bridge  at  Mystic  down  to  and 
inclading  the  second  bend,  1^  miles,  being  15  feet  deep  at  mean  low 
water  and  100  feet  wide,  with  greater  widths,  up  to  300  feet  at  the 
bends,  ^o  work  has  yet  been  done  at  the  third  and  foarth  bends, 
opposite  Sixpenny  Island,  and  the  15-foot  channel  there  is  from  125  to 
300  feet  wide.  At  the  fifth  or  lower  bend,  which  is  op)>oBite  the  ship- 
yard, near  the  month  of  the  river,  the  15-foot  channel  is  from  150  to 
300  feet  wide.  The  ledge  rock  occurs  at  the  sharpest  part  of  the  lower 
bend  and  in  the  northeast  side  of  the  channel,  and  has  a  least  depth 
(observed)  of.  8.8  feet,  it  covers  an  area  of  about  40  by  60  feet  and 
has  been  marked  by  a  dolphin  of  piles.  The  width  of  the  channel  at 
this  point  is  160  feet.  The  project  is  advanced  fully  in  the  proportion 
of  the  aggregate  appropriated  to  the  original  estimates,  and  should  be 
complete  without  exceeding  the  latter.  At  the  close  of  the  fiscal 
year  the  maximum  draft  over  the  improvement  was  15  feet  at  mean 
low  water.  Commerce  consists  of  local  supplies,  shipbuilding  mate- 
rials, etc. 

Table  of  comparative  statistics. 


VeiwelB  of  all  kinds,  each  ar- 

Freight tonnage. 

Data 

rival  and  departure  touetli- 
er  being  counted  aa  one. 

Received 

and 
shipped. 

Compared  with  pre- 
ceding report. 

No. 

Draft. 

Tonnage. 

Increaae. 

Decrease. 

1891 

194 

Feet 
7  to  12 

20  to  300 

Tom. 
81,998 

Toru. 

Tons, 

1883a 

1894  a 

1895 

418 
844 
800 

Stole 
6  to  16 
6  to  16 

100  to  600 
100  to  600 
100  to  600 

23,050 
25.8^ 
21,567 

68,048 

1896 

2,830 

1887 

4,313 

a  Statistics  not  received. 

b  The  decrease  is  owing  to  stoppage  of  work  at  Masons  Island  stone  qaany. 

The  reported  value  of  this  commerce  for  1897  wae  $255,227. 
No  new  lines  of  transportation  have  been  establiHhed  during  the  year. 
The  above  does  not  include  the  business  at  Palmer's  shipyard,  at  month  of  river 
(amounting  to  about  50;000  tons),  which  may  be  found  in  district  officer's  report. 

July  1,1897,  balance  nnexpended $3,268.21 

June  30,  1898,  amount  expended  during  fiscal  year 2, 921. 32 

July  1,  1898,  balance  unexpended 346.89 

{Amonnt  (estimated)  required  for  completion  of  existing  project 9, 600. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1900      9, 600. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1^6  and  1867  and  of  sundry  dvil  act  of  June  4,  1897. 
(See  Appendix  D  3.) 

4.  Thames  Eiver,  Connecticut — This  river  is  a  tidal  stream  formed  by 
the  confluence  of  two  small  streams  at  Norwich,  Conn.,  which  is  the 
head  of  navigation,  and  extends  thence  to  Long  Island  Sonnd,  a  dis- 
tance  of  16  miles.  For  11  miles  above  its  month  the  river  has  a  nataral 
channel  of  13  to  80  feet  depth,  but  for  the  upper  4  miles  the  available 
depth  was  originally  but  6  feet  at  mean  low  water.  The  tidal  oscilla- 
tion is  3.1  feet  at  Norwich  and  2.5  feet  at  the  mouth.  The  lower  stretch 
of  the  river  forms  the  harbor  of  New  London.  A  railroad  bridge  with 
a  draw  of  500  feet  clear  span  crosses  the  river  just  above  New  London. 
This  bridge  has  two  clear  openings  of  205  feet  each. 
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Histories  of  the  improvement  of  this  river  near  Norwich  may  be 
found  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1873,  page 
981,  and  in  that  for  1879,  Part  I,  page  331,  and  farther  information  in 
relation  to  present  project  in  report  for  1895,  pages  760-761.  Shaws 
Cove,  New  London  Harbor,  is  a  cove  on  the  west  side  of  Thames  Kiver, 
about  2  miles  above  its  mouth,  and  constitutes  the  southern  water 
front  of  the  business  portion  of  the  city  of  New  London.  It  is  sepa- 
rated from  the  river  by  the  embankment  and  trestle  of  the  New  York, 
New  Haven  and  Hartford  Bailroad,  having  a  draw  of  55  feet  width. 
The  natural  depth  in  Shaws  Cove  was  from  2^  to  8  feet  at  mean  low 
water  in  a  narrow  and  crooked  channel  bordered  by  flats.  The  latest 
published  maps  of  the  river  will  be  found  in  the  Report  of  the  Chief  of 
Engineers  for  1894,  page  628,  and  of  Shaws  Cove,  1893,  page  904. 
Harbor  lines  were  established  in  Shaws  Cove  in  1893. 

Under  an  appropriation  made  in  1836  a  project  was  adopted  for 
making  a  channel  14  feet  deep  at  high  water  (11  feet  at  low  water)  by 
dredging  and  by  building  dikes,  at  an  estimated  cost  of  t72,650.  Work 
was  stopped  in  1839  by  exhaustion  of  appropriations  before  the  project 
was  completed. 

Under  an  appropriation  made  in  1866  a  project  was  adopted  for 
dredging  to  make  a  channel  of  11  feet  depth  at  mean  low  water.  This 
was  modified  in  1879  to  make  the  depth  14  feet  at  mean  low  water,  and 
in  1882  training  walls  were  projected  to  maintain  the  channel,  the 
width  of  which  was  placed  at  200  feet.  In  compliance  with  the  river 
and  harbor  acts  of  1888  and  1892,  the  project  was  extended  to  provide 
for  a  depth  of  16  feet  up  to  AUyn  Point,  5  miles  below  Norwich,  and 
for  a  channel  100  feet  wide,  with  an  anchorage  basin  adjacent,  in  Shaws 
Cove,  New  London,  where  the  depth  was  to  be  12  feet. 

The  present  project  therefore  consists  in  making  and  maintaining  by 
dredging  and  a  system  of  training  walls  a  channel  200  feet  wide  from 
New  London  to  Norwich,  to  be  16  feet  deep  at  mean  low  water  to  Allyn 
Point,  and  thence  to  Norwich  to  be  14  feet  deep,  together  with  dredging 
in  Shaws  Cove,  New  London,  to  make  a  channel  100  feet  wide  and  12 
feet  deep  and  an  anchorage  basin  of  the  same  depth  and  of  about  7^ 
acres  area.  The  estimated  cost  from  the  beginning  is  $457,600.  The 
estimated  cost  of  maintaining  the  channel  is,  approximately,  $8,000  per 
year. 

Up  to  June  30, 1897,  $376,475.34  had  been  expended  under  the  present 
project.  Three  of  the  five  proposed  training  walls  had  been  completed, 
and  the  fourth  nearly  so.  The  proposed  river  channel  was  completed  to 
Allyn  Point;  thence  to  a  point  just  below  Norwich  it  had  been  made  the 
full  depth  of  14  feet,  with  widths  from  175  to  100  feet.  The  12  foot  chan- 
nel in  Shaws  Covehad  been  completed,  and  the  anchorage  basin  had  been 
half  finished. 

During  the  past  fiscal  year,  under  appropriation  of  1896,  the  14-foot 
channel  was  extended  1,200  feet,  or  to  the  deep  water  at  the  Norwich 
docks,  with  a  width  of  100  feet,  and  it  was  widened  from  25  to  50  feet 
for  a  length  of  a  mile  below  the  New  York  and  New  England  Railroad 
Dock  at  Norwich.  At  the  close  of  work  in  September,  18*J7,  the  14-foot 
channel  had  been  carried  from  Allyn  Point  to  Norwich,  with  widths  of 
from  100  to  175  feet,  and  as  far  as  known  the  same  depth  now  exists. 
No  shoaling  has  been  reported  in  the  16-foot  channel  to  Allyn  Point,  and 
the  depth  of  the  dredging  in  Shaws  Cove  is  still  as  above  stated. 

Commerce  at  Norwich  and  Allyn  Point  consists  mainly  of  coal,  lum- 
ber and  other  building  materials,  iron,  and  miscellaneous  goods.  The 
work  done  has  reduced  the  cost  of  transportiition  by  enabling  freight  to 
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be  brought  in  vessels  of  14  feet  draft  instead  of  8  feet.  The  river  com- 
merce of  thepresent  day  could  not  have  been  carried  without  the  increased 
depth. 

Commerce  in  Shaws  Gove  consists  mainly  of  lumber  and  coal.  Fish- 
ing steamers  and  pleasure  boats  use  the  cove  for  wintering  and  for  fitting 
out  in  the  spring.  The  work  done  has  added  materially  to  the  conven- 
ience of  this  navigation^  but  has  not  noticeably  afiected  its  amount. 


Table  of  comparative  siaHsHee, 
[Indading  Shawt  Core,  New  London  Harbor.] 

to. 

VoMMls  of  all  kinds,  oach  ar- 
rival and  departure  together 
being  oonnted  aa  one. 

Freijebt  tonnage. 

Dal 

Reoeired 

and 
■hipped. 

Compared  with  pre- 
ceding report. 

No. 

Draft. 

Tonnage. 

Increase. 

Deoreaae. 

lg90                          

810 
219 
1,906 
1,217 
1.B44 
1,702 

Feet. 
4  to  16 
4  to  16 
4  to  16 
4  to  16 
6  to  19 
6  to  19 

100  to  1.500 
100  to  1, 500 
100  to  1,600 
100  to  1. 600 
100  to  1, 900 
100  to  1, 900 

Ton*. 
467, 144 
609,568 
546,000 

Ton*. 

Ton*. 

1891     .  .             

142,424 

Ig83 

62,668 

18Ma 

18M 

424,945 
874,724 

121, 055 

1897,    ..              

50,221 

a  Tonnage  not  received. 

The  reported  yalne  of  this  commerce  for  1893  (the  last  report  of  yalae  received) 
was  $25,000,000. 
No  new  lines  of  transportation  have  been  established  dnriDg  the  year. 

July  1,  1897,  balance  unexpended $12,024.66 

Tune  do,  IS&S,  amount  expended  during  fiscal  year 9, 958. 85 

July  1, 1898,  balance  unexpended 2,065.81 


Amount  (estimated)  required  for  completion  of  existing  project 69, 100. 00 

Amount  (estimated)  required  for  maintenance  annually 8, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1900,  including  maintenance ', 20,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  D  4.) 

5.  Connecticut  River  below  Hartford,  Conn. — ^The  Connecticut  River 
below  Hartford  is  a  large  stream.  For  the  first  21  miles  it  Hows  in  a 
winding  coarse,  mostly  through  alluvial  meadows,  which  are  overflowed 
at  high  water,  and  which  consist  of  a  light,  sandy  soil,  easily  under- 
mined. For  the  remaining  29  miles  to  Long  Island  Sound,  at  Say- 
brook  Point,  the  coarse  is  straighter,  the  banks  more  permanent,  and 
generally  harder.  A  gauge  has  been  established  at  Hartford  whose 
zero  is  the  lowest  stage  that  the  water  is  known  to  have  reached  from 
natural  causes.  Closing  the  gates  at  the  Holyoke  Dam  in  time  of 
drought  has  caused  the  water  to  fall  lower. 

The  usual  low- water  stage  of  the  river  in  the  summer  is  about  1  foot 
on  this  gauge.  Spring  freshets  ordinarily  rise  to  20  feet;  the  highest 
recorded  stage  of  water  is  29  feet. 

The  average  tide  at  Saybrook  is  3^  feet;  at  Hartford  it  is  1  foot, 
though  when  the  water  stands  above  5  feet  on  the  Hartford  gauge  the 
tide  there  is  not  perceptible.  .The  low-water  slope  of  the  river  from 
Hartford  to  Saybrook  averages  0.0458  foot  per  mile.  The  bed  of  the 
river  through  the  alluvial  meadows  within  10  miles  of  Hartford  is  con- 
stantly changing  from  the  undermining  of  the  banks.  It  is  said  that 
in  places  it  has  changed  its  position  a  hsdf  mile.    The  bars  in  this  part 
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of  the  river,  after  being  dredged,  form  again  during  freshets  and  ice 
jams,  so  that  some  of  them  require  to  be  dredged  annually,  others  less 
frequently.  This  part  of  the  river  was  worked  upon  by  corporations 
and  by  private  parties  at  various  times  between  1800  and  1870.  Sev- 
eral small  stone  piers  to  deepen  the  channel  at  shoal  places  were  built 
in  this  way.  {Some  of  these  are  covered  by  new  banks,  the  channel 
lias  shifted  to  the  opposite  side  of  others,  and  others  still  have  been 
dredged  out  because  they  had  come  to  be  obstructions.  The  depth 
sought  by  these  works  was  6  feet  at  low  water. 

Before  the  beginning  of  improvements  by  the  United  States  the  avail- 
able depth  over  2Say brook  Bar  was  7  feet  at  mean  low  water;  thence  to 
Hartford  the  available  depth  over  the  shoalest  of  the  river  bars  was 
about  5  feet  at  low  water,  being  generally  at  its  minimum  after  the  spring 
freshets,  and  increasing  as  the  period  of  summer  low  water  continued. 

By  act  of  July  4, 1836,  Congress  appropriated  $20,000  "for  improving 
the  harbor  at  Saybrook  by  removing  the  bar  at  the  mouth  of  the  Con- 
necticut River.^'  A  survey  was  made  and  a  plan  submitted  for  dredg- 
ing a  cut  500  feet  wide  and  12  feet  deep  at  mean  low  water,  at  an 
estimated  cost  of  $54,380.50.  A  channel  was  dredged  1,600  feet  long, 
50  feet  wide,  and  from  11  to  12  feet  deep  in  1840;  it  almost  completely 
filled  up  during  the  storms  and  freshets  of  the  following  winter  and 
spring.  No  further  appropriation  was  made  for  this  project  except  to 
pay  a  balance  due  the  contractors.  By  act  of  March  2, 1867,  Congress 
ordered  a  survey  of  tlie  Connecticut  liiver,  which  was  made  that  year, 
and  which  embraced  the  principal  bars  and  obstructions  between  Hart- 
ford and  Long  Island  Sound.  The  report  upon  this  survey,  printed  in 
the  Annual  Report  of  the  Chief  of  Engineers  for  1868,  page  754,  pre- 
sented a  plan  for  improving  the  river  below  Hartford  by  dredging  to 
make  a  channel  8  feet  deep  at  low  water  and  100  feet  wide  in  the  river; 
8J  feet  deep  and  200  feet  wide  at  Saybrook  Bar,  at  the  mouth  of  the 
river;  protecting  the  shore  at  Hartford  and  Wethersfield  by  piling, 
and  removing  Chester  Rock,  at  a  totiii  estimated  cost  of  $70,000,  with 
an  estimate  of  $10,000  as  the  annual  cost  of  maintaining  these  chan- 
nels. This  project  was  adopted  under  authority  of  the  river  and  har- 
bor act  of  1870,  which  made  an  appropriation  for  beginning  the  work. 

In  1873  a  project  was  adopted  for  improving  the  channel  at  Saybrook 
Bar,  at  the  mouth  of  the  river,  by  dredging  and  by  building  three  jet- 
ties, at  an  estimated  cost  of  $336,610.  Two  of  the  proposed  jetties 
were  completed  in  1881,  and  the  third  was  found  to  be  unnecessary. 

In  1880  a  plan  was  adopted  for  permanent  improvements  at  the  worst 
six  bars  in  the  river  by  riprap  wing  dams  or  dikes,  mattresses,  shore 
protection,  and  rectification  of  the  banks,  at  an  estimated  cost  of 
$330,487.  Dikes  at  Hartford  and  Glastonbury  bars  were  built.  In  1887, 
when  it  had  become  evident  that  these  constructions  would  not  suffi- 
ciently reduce  the  amount  of  dredging  required  each  year,  the  plan  was 
abandoned,  and  the  project  of  1870  for  annual  dredging  was  reverted 
to,  modified  to  provide  for  a  depth  of  9  feet  at  extreme  low  water, 
together  with  estimates  for  completing  the  Saybrook  jetties  and  dredg- 
ing between  them  to  12  feet  depth  at  an  estimated  cost  of  $80,000. 
This  was  modified  in  1889  to  include  raising  the  Hartford  Dike  to  15 
feet  above  low  water,  at  an  estimated  cost  of  $50,000. 

The  present  project  is  therefore  the  project  of  1870,  modified  to  pro- 
vide for  a  channel  from  Long  Island  Sound  to  Hartford,  Conn.,  to  be  400 
feet  wide  and  12  feet  deep  at  mean  low  water  across  Saybrook  Bar,  and 
thence  to  Hartford  to  be  100  feet  wide  (or  as  nearly  that  as  practicable) 
and  9  feet  deep  at  extreme  low  water,  or  about  10  feet  at  ordinary  sum- 
mer low  tide,  the  channels  to  be  maintained  by  annual  dredging  in  the 
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riirer  and  by  enlarging  the  Saybrook  jetties  and  the  Hartford  Dike  at 
an  estimated  cost — 

For  annaftl  diedgine $10,000 

For  permwient  work,  which  inoludes  the  dredging  at  Saybrook  Bar  (esti- 


lin  1889) 130,000 

The  maintenance  of  navigable  channels  by  annual  dredging  has  been 
held  paramount  in  the  project,  and  is  the  only  work  of  improvement  done 
upon  this  river  since  1887,  the  available  funds  at  no  time  having  been 
safiBcient  for  enlarging  the  dike  or  Saybrook  jetties  or  for  additional 
dredging  at  Saybrook  Bar.  The  jetties  are  constantly  deteriorating, 
aiid  are  now  in  a  condition  demanding  attention. 

The  total  amount  expended  by  the  United  States  for  this  improve- 
ment from  1836  to  June  30,  1897,  was  $456,245.61. 

July  1, 1897,  annual  dredging  was  in  progress  to  remove  the  shoals 
which  had  formed  during  the  freshets  of  the  preceding  spring.  Dredg- 
ing was  resumed  near  the  close  of  the  fiscal  year  to  clear  the  channels 
after  this  year's  flood,  and  is  in  progress  at  the  date  of  this  report.  The 
annual  dredging  will  usually  be  between  May  20  and  August  15. 

Sketches  of  the  Connecticut  River  from  Hartford  to  Kocky  Hill  and 
of  Saybrook  Bar  were  printed  in  the  Annual  Report  of  the  Obief  of 
Engineers  for  1885,  page  636.  The  river  from  the  sound  to  Hartford  is 
shown  on  Coast  Survey  charts  253,  254,  255,  and  256. 

Commerce  consists  mainly  of  coal,  stone  (shipped  from  Portland  and 
vicinity),  building  materials,  and  miscellaneous  freight. 

The  work  done  and  being  done  has  reduced  freights  on  these  articles 
materially,  and  without  the  improvements  there  could  be  little  com- 
merce on  the  river. 

The  maximum  draft  that  can  be  carried  June  30, 1898,  at  extreme  low 
water  over  the  shoalest  part  of  the  river  under  improvement  is  9  feet. 

TdbU  of  oomparative  staiistioa. 


VesMla  of  aU  kinds,  each  ar- 

Freight tonnage. 

Date. 

rival  and  departure  together 
being  counted  as  one. 

Received 

and 
shipped. 

Compared  with  pre- 
ceding report. 

Ko. 

Draft. 

Tonnage. 

Increase. 

Decrease. 

law..  .            

Feei. 
7  to  12 
7  to  12 
7  to  12 
7  to  12 
6  to  12 
6  to  12 

100  to    eoo 

100  to  1, 000 
100  to  1. 000 
100  to  1,600 
100  t-o  1, 600 
100  to  1,600 

Tone. 
1, 095. 000 
650,000 
660,000 
712,  000 
772, 000 
810, 000 

Tone. 

Tone. 

1B93 

1,200 
1,130 
1,300 
1,300 
1,350 

445,000 

vm 

90,000 

IBB6.  .                       

152, 000 
60,U00 
88,000 

1896 

U97 

The  reported  yalae  of  this  commerce  for  1897  wan  $45,  .500,000. 

No  Dew  lines  of  transportation  have  been  established  during  the  year. 

July  1,  1897,  balance  unexpended $19,924.39 

Jane  30,  1898,  amount  expended  during  fiscal  year 10, 395. 32 

July  1,  1898,  balance  unexpended : 9,529.07 

July  1, 1898,  outstanding  liabilities $2, 542. 83 

July  1, 1898,  amount  covered  by  uncompleted  contracts 5, 257. 67  _  q^  ^ 

■  7,  oOO.  00 

July  1, 1898,  balance  available 1,729.07 

Amount  (estimated)  required  for  completion  of  existing  project 130, 000. 00 

Amount  (estimated)  required  for  maintenance  annually 10, 000. 00 

Amount  that  can  be  protitably  expended  in  fiscal  year  ending  June  30, 

1900,  including  maintenance 20,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897, 

(See  Appendix  D  6.) 
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6.  Harbor  of  refuge  at  Duck  Island  Harbor,  Connecticut. — Dack  Island 
Harbor  is  a  bay  on  the  north  shore  of  Long  Island  Sound.  It  is  about 
7  miles  west  of  the  mouth  of  the  Oonuecticut  Kiver  and  midway  between 
the  harbors  of  New  Uaven  and  New  London.  In  this  distance  of  46 
miles  there  is  no  harbor  of  sufficient  size  and  depth  to  shelter  any  con- 
siderable part  of  the  general  commerce  of  the  sound.  Duck  Island 
Harbor  has  a  large  anchorage  area,  with  depths  of  16  feet  or  more  at 
low  tide,  and  with  good  holding  bottom.  It  is  sheltered  from  the  north 
by  the  mainland,  partly  sheltered  from  the  east  by  Meuunketesuck 
Point,  and  slightly  sheltered  from  the  south  by  Duck  Island,  an  island 
about  900  feet  long  (north  and  south)  by  300  feet  wide,  situated  in  the 
mouth  of  the  harbor,  rather  more  than  half  a  mile  west- southwest  from 
Menunketesnck  Point.    The  mean  tidal  oscillation  is  3.80  feet 

The  project  for  this  improvement,  adopted  by  the  river  and  harbor 
act  of  1890,  provides  for  the  construction  of  three  riprap  breakwaters 
bf  3,000, 1,750,  and  1,130  feet  length,  respectively,  inclosing  and  shelter- 
ing an  area  of  about  115  acres,  with  two  ample  entrances.  The  adopted 
grade  is  6  feet  above  high  water,  with  crown  of  10  feet  and  slopes  of  2  on 
3  outside  and  1  on  1  inside.  The  estimated  aggregate  cost  is  $403,540. 
For  map  see  Report  of  Chief  of  Engineers,  1887,  page  644. 

Work  under  this  project  was  begun  in  May,  1891,  and  up  to  June  30, 

1897,  $91,673.45  had  been  expended,  and  2,385  linear  feet  of  the  west 
breakwater  had  been  built,  extending  westwardly  from  Duck  Island  to 
a  low- water  depth  of  17  feet.  At  the  beginning  of  the  year  a  contract 
was  in  force  for  work  under  the  appropriation  of  $24,000,  act  of  June  3, 
1896,  but  the  contractor  failed  to  commence  work,  and  the  contract 
expired  by  limitation  dn  August  27.  The  work  was  relet,  and  a  con- 
tract made  on  November  6  for  extending  and  enlarging  the  breakwater 
westerly  from  Duck  Island.  Work  was  begun  on  November  8,  and  con- 
tinued throughout  the  remainder  of  the  year,  and  up  to  the  close 
of  the  year  20,935  tons  of  riprap  was  placed  in  the  work,  extending 
it  370  linear  feet,  and  repairing  380  linear  feet  on  outer  end  of  work  built 
under  previous  contract.    The  contract  will  be  completed  by  August  1, 

1898.  A  light  was  maintained  at  end  of  the  uncompleted  structure 
during  the  year. 

The  breakwater  now  aifords  a  limited  shelter  from  south  and  south- 
east storms,  and  is  to  some  extent  sought  for  that  purpose. 

The  commerce  to  be  benefited  by  this  improvement  is  the  passing 
commerce  of  Long  Island  Sound,  which  may  find  it  convenient  or 
necessary  to  seek  shelter  behind  the  breakwater  during  storms.  Its 
value  can  not  be  estimated  with  any  accuracy. 

A  record  kept  by  the  light  keeper  showed  that  188  vessels  had  been 
anchored  behind  the  breakwater  during  the  year  ending  July  1, 1897, 

No  report  has  been  received  for  this  year. 

Jnly  1,  1897,  balance  unexpended $22,826.55 

June  SO,  1898,  amount  expended  daring  fiscal  year 15, 434. 78 

July  1,  1898,  balance  unexpended 6,891.77 

Jnly  1,  1898, 'outstanding  liabilities $3,423.28 

July  1,  1898,  amount  oovered  by  uncompleted  contracts 2, 883. 65 

■  —      6, 806. 93 

Jul.   1, 1898,  balance  available 584.84 

{Amount  (estimated)  required  for  completion  of  existing  project 349, 540. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending.)  uue 30,1900    25, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  D  6.) 
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7.  Neic  Haven  Harbor^  Connedieut — New  Haven  Harbor  is  a  bay  on 
the  north  shore  of  Long  Island  Sound,  extending  aboat  4  miles  inland 
and  from  1  to  2  miles  wide.  The  Mill  and  Qniunipiac  rivers  empty  into 
the  head  of  the  harbor  from  the  northeast.  They  are  navigable  for 
aboat  1  and  3  miles,  respectively,  above  their  months.  The  mean  range 
of  tides  is  6.1  feet. 

The  harbor  channel  is  from  400  feet  to  a  mile  wide,  with  mud  and 
sand  flats  on  either  side.  When  the  Government  began  work  in  this 
harbor  in  1867  the  available  low-water  depth  from  the  wharves  to 
Cranes  Bar,  one- third  way  down  the  harbor,  was  9  feet;  thence  to  Fort 
Hale,  halfway  down,  it  was  16  feet  or  over.  Just  below  Fort  Hale  was 
a  broad  shoal  of  very  soft  mad  extending  across  the  channel,  with  13 
feet  available  depth  at  mean  low  water.  The  harbor  entrance  was 
partly  obstracted  by  several  sanken  rocks. 

Several  plans  for  removing  certain  of  the  rocks  at  the  harbor 
entrance  have  been  proposed,  and  work  npon  two  of  them  was  began. 
Before  they  were  completed  the  lighthouse  was  removed  to  Southwest 
Ledge,  and  the  project  fbr  breakwater  oonstractiou  at  the  harbor 
entrance  was  adopted,  nsing  these  rock  shoals  as  a  base  and  making 
their  removal  unnecessary. 

Under  the  appropriation  of  1871  the  project  was  extended  to  include 
dredging  a  channel  in  the  harbor.  This  was  at  lirst  designed  to  be  13 
feet  deep  at  mean  low  water  and  200  feet  wide.  When  appropriations 
were  made  beyond  what  was  required  for  completion  of  the  project  it 
was  from  time  to  time  extended,  and  now  consists  in  making  a  channel 
16  feet  deep  at  mean  low  water  and  from  400  to  700  feet  wide  from  Tom- 
linson's  bridge,  at  the  head  of  the  harbor,  to  Long  Island  Soand,  by 
dredging  and  construction  of  a  dike  to  contract  the  channel  width  over 
Fort  Hale  Bar,  at  an  estimated  cost  from  beginning  of  $348,000. 
Details  concerning  the  several  extensions  of  the  project  were  printed 
in  the  Annual  Report  for  1895,  page  777. 

For  maps  see  Annual  Report,  Chief  of  Engineers,  1889,  page  678, 
page  702  of  Report  for  1896,  and  House  Doc.  No.  82,  Fifty-filth  Con- 
gress, first  session. 

Harbor  lines  for  New  Haven  Harbor  were  established  by  the  Secre- 
tary of  War  November  17, 1894,  and  were  slightly  modified  and  amended 
by  him  March  2,  1895,  and  May  20, 1895. 

The  total  amonnt  expended  to  June  30,  1897,  was  $316,773.14,  at 
which  date  a  dike  had  been  built  from  Sandy  Point  to  contract  the 
channel  width  on  Fort  Hale  Bar,  the  length  of  its  channel  arm,  2,089 
feet,  being  about  two-thirds  the  projected  length;  the  channel  up  to 
the  wharves  had  been  made  16  feet  deep  at  mean  low  water,  and  from 
400  to  700  feet  wide,  except  across  Fort  Hale  Bar,  where  the  width  was 
but  100  feet. 

Daring  the  past  fiscal  year  the  dredged  channel  over  Fort  Hale  Bar, 
6,560  feet  long,  was  increased  to  200  feet  width. 

Under  the  existing  project  there  remains  only  the  widening  of  the 
channel  over  Fort  Hale  Bar  by  dredging,  and  the  extension  of  the  dike, 
if  necessary.  A  resurvey  of  the  harbor  was  made  in  July  and  August, 
1896,  and  a  revised  project  presented  to  Congress  and  printed  as  House 
Doc.  82,  Fifty-fifth  Congress,  first  session.  The  revised  project,  if 
adopted,  will  involve  dredging  to  greater  depth  and  over  somewhat 
greater  areas. 

On  June  30, 1898,  the  maximnm  draft  that  could  be  carried  over  the 
shoalest  part  of  the  improvement,  which  is  in  the  upper  part  of  the 
harbor,  was  14  feet  at  mean  low  water.    The  Fort  Hale  Channel  still 
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retains  16  feet  depth,  but  has  narrowed  26  to  50  feet  by  caving  in  of 
the  side  banks. 

The  commerce  of  New  Haven  consists  mainly  of  coal,  iron,  lumber, 
and  miscellaneous  freights.  The  increased  depth  resulting  from  the 
improvement  has  facilitated  the  transportation  of  these  freights  and 
lessened  the  delay  for  tides.  A  large  part  of  the  present  commerce 
could  not  have  been  carried  on  without  the  improved  channel. 

Table  of  oomparative  staiiaiieB, 


VcamIs  of  all  kinds,  each  ar- 
rival and  departure  together 
being  ooanted  aa  one. 

Freight  tonnagi . 

Date. 

Beceiyed 

and 
shipped. 

Compared  with  pre- 
ceding report. 

No. 

Draft. 

Tonnage. 

Increase. 

Decrease. 

1880 

18,845 
18, 025 
29,093 
29,800 
31,400 
28,650 

Feet. 
6  to  18 

100  to  1. 000 

TonB. 
2, 205, 813 
2, 980. 400 
3, 143, 000 
3, 184, 000 
8, 295, 900 
3,052,000 

Tons, 

Tont. 

1890 

6  to  20      100  to  1, 200 
6  to  20      100  to  1.  800 

774,687 
162,600 
41,000 
111,900 

1892 

1804 

6  to  22 
6  to  22 
6  to  22 

100  to  2, 500 
100  to  2, 600 
100  to  2, 600 

1895 

1896 

243,900 

The  reported  value  of  this  commeroe  for  1896  was  $250,195,000. 
No  new  lines  of  transportation  have  been  established  daring  the  year.    Statistics 
for  1897  have  not  been  received. 

July  1,  1897, balance  unexpended $9,226.86 

June  80,  1898,  amount  expended  daring  fiscal  year .* 8, 663. 98 

Jnly  1, 1898,  balance  unexpended 562. 88 

{Amount  (estimated)  required  for  completion  of  existing  project 28, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  endiug  J  une  30, 1900  28, 000. 00 
Submitted  incompliance  with  requiremerts  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  D  7.) 

8.  Breakwaters  at  New  Haven^  Conn. — ^New  Haven  is  the  only  natnral 
harbor  of  any  considerable  area  and  depth  in  Long  Island  Sound 
between  New  London  Harbor,  45  miles  east,  and  Huntington  Bay,  32 
miles  southwest.  At  this  point  Long  Island  Sound  is  at  its  widest, 
and  the  broad,  open  mouth  of  the  harbor  lett  the  anchorage  grounds 
exposed  to  storms  from  a  southerly  quarter,  so  that  vessels  driven  in  by 
stress  of  weather  were  frequently  obliged  to  cross  Fort  Hale  Bar,  going 
from  2  to  4  miles  up  the  harbor,  and  to  anchor  in  the  dredged  channel 
in  order  to  reach  secure  shelter.    The  mean  rise  of  tide  is  6.1  feet. 

January  21,  1875,  a  resolution  of  the  House  of  Kepresentatives  called 
"for  a  report  from  surveys  already  made  in  regard  to  the  expediency 
and  estimate  of  expense  of  a  breakwater  between  the  eastern  shore  of 
the  entrance  to  said  harbor  [New  Haven  Harbor]  and  Southwest  Ledge, 
so  called,  or  such  part  of.  said  distance  as  may  be  found  most  expedient 
or  necessary  for  the  protection  of  said  harbor,"  In  reply  to  this  reso- 
lution a  report  was  made  January  27,  1876  (printed  in  the  Annual 
Report  of  the  Chief  of  Engineers  for  1875,  Part  II,  p.  251),  with  esti- 
mates for  three  different  li>catlons  for  the  breakwater. 

The  river  and  harbor  act  of  1879  appropriated  $30,000  for  the  "con- 
struction of  a  breakwater  at  New  Haven,  Conn."  The  several  plans 
were  referred  to  The  Board  of  Engineers,  whose  report  (printed  in  the 
Annual  Report  of  the  Chief  of  Engineers  for  1880,  p.  449)  recommended 
two  riprap  breakwaters,  each  to  be  12  feet  wide  on  top,  the  top  being 
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6  feet  above  mean  high  water,  one  to  extend  from  Southwest  Ledge  to 
Qnixes  Ledge,  a  distance  of  3,300  feet,  and  one  4,200  feet  long,  extend- 
ing northwest  and  southeast  and  overlying  Lnddington  Bock,  the 
whole  estimated  to  cost  $1,311,134.  This  project  was  adopted,  and 
under  it  the  east  breakwater  was  built. 

The  river  and  harbor  act  of  1888  authorized  the  relocation  of  the 
western  breakwater,  and  a  modification  of  the  project  was  submitted 
in  the  Annual  Beport  of  1889.  The  river  and  harbor  act  of  1890  appro- 
priated $120,000  for  '^constructing  breakwater  at  New  Haven,  Conn., 
in  accordance  with  plans  submitted  by  the  Ohief  of  Engineers  in  the 
report  for  1889,  page  678."  The  project  for  this  work,  thus  modified, 
consists  of  making  a  harbor  of  refuge  at  the  entrance  to  New  Haven 
Harbor  by  constructing  four  breakwaters,  one  extending  from  South- 
west Ledge  to  Quixes  Ledge;  one  5,000  feet  long,  extending  from  a 
point  1,000  feet  north  54  degrees  east  from  LuddiDgton  Bock,  south- 
westerly across  the  rock;  one  about  4,200  feet  long,  extending  north- 
westerly from  a  point  6,000  feet  south  54  degrees  west  from  Lnddington 
Hock,  and  one  about  1,200  feet  long,  extending  southwesterly  from 
Morgan  Point  on  the  east  side  of  the  harbor  entrance.  The  estimated 
cost  of  the  whole  work  from  the  beginning  in  1879  was  $2,151,134. 

The  anchorage  outside  of  the  bar  which  will  be  sheltered  by  this 
breakwater  exceeds  2,000  acres,  and  has  depth  of  9  to  26  feet  at  mean 
low  water. 

A  sketch  of  New  Haven  Harbor,  showing  the  location  of  the  break- 
waters as  contemplated  under  the  existing  project,  was  printed  in  the 
Annual  Beport  of  the  Chief  of  Engineers  for  1889,  page  678,  and  the  last 
printed  sketch  may  be  found  in  Annual  Beport  for  1896,  page  702. 

Up  to  July  1, 1897,  the  breakwater  from  Southwest  Ledge  to  Quixes 
Ledge  had  been  completed,  and  the  Lnddington  Bock  breakwater  had 
been  made  4,500  feet  long,  and  1,490  feet  of  the  west  breakwater  had 
been  built.    The  total  expenditures  to  this  date  had  been  $830,876.31. 

During  the  past  fiscal  year  lights  were  maintained  on  the  Lndding- 
ton Bock  and  west  breakwaters.  Nothing  in  furtherance  of  the  project 
was  done. 

The  commerce  benefited  by  this  work  is  the  passing  commerce  of  Long 
Island  Sound.  During  1895, 151,356  vessels  were  observed  passing  the 
breakwaters,  and  3,925  vessels  were  observed  at  anchor  in  the  mouth 
of  the  harbor,  where  they  were  partly  under  their  shelter. 

No  estimate  of  the  value  of  this  commerce  can  be  made. 

July  1, 1897,  balance  unexpended $4, 123. 69 

June  SO,  189B,  amount  expended  dnring  fiscal  year 1, 585. 48 

Julyl,  1898,  balance  unexpended 2,538.21 

July  1, 1898,  ontetanding  liabilitiee 125.00 

Jnly  1, 1898,  balance  ayailable 2, 413. 21 


Amount  (estimated)  required  for  completion  of  existing  project 1, 316, 134. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,1900 100,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  ciril  act  of  June  4, 1897. 

(See  Appendix  D  8.) 

9.  Sousatanio  RiveVj  Connecticut — The  Housatonio  is  a  long,  shallow 
river  running  southward  through  Massachusetts  and  Oonnecticut,  emp- 
tying into  Long  Island  Sound  just  east  of  Stratford  Point,  about  15 
miles  southwest  from  New  Haven.    At  Derby,  13  miles  above  its  mouth, 
BNa  08 7 
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it  receives  the  discharge  of  the  Naagatack,  a  small,  rapid  river.  This 
point,  which  has  been  regarded  as  the  head  of  navigation,  is  nearly  at 
the  head  of  tide  water.  Aboat  a  mile  above  there  is  a  dam  across  the 
Housatonic  Biver  furnishing  large  water  power.  For  at  least  5  miles 
below  Derby  the  water  is  always  fresh. 

The  original  depth  on  the  worst  bars  in  the  river  (six  in  namber)  was 
from  3.5  to  4.5  feet  at  mean  low  water;  there  was  also  a  bar  across  the 
river's  month  with  about  4  feet  low- water  depth.  The  mean  rise  of  tide 
at  Derby  is  4.2  feet;  at  the  mouth  of  the  river  it  is  about  6.2  feet. 

By  act  of  Congress  of  July  11, 1870,  a  survey  of  the  Housatonic  Biver 
was  ordered.  The  report  on  the  survey,  printed  in  the  Annual  Beporjb 
of  the  Chief  of  Engineers  for  1871,  page  781,  presented  estimates  for 
making  a  channel  7  feet  deep  at  mean  low  water,  to  be  200  feet  wide 
over  the  bar  at  the  mouth  of  the  river  and  150  feet  wide  in  the  river, 
by  dredging,  removing  Drews  Bock,  and  building  a  jetty  at  Sow  and 
Pigs  Beef,  the  channel  at  the  mouth  to  be  protected  on  the  east  side 
by  a  breakwater.  The  estimated  cost  was  ^404,961,  of  which  $308,475 
was  the  estimated  cost  of  the  breakwater. 

This  project  was  adopted  under  the  river  and  harbor  act  of  1871, 
which  made  an  appropriation  for  beginning  the  work.  Dredging  was 
done  on  the  several  bars  in  the  river,  the  jetty  at  Sow  and  Pigs  Beef 
was  built,  and  under  a  modification  of  the  project  a  jetty  was  built  at 
Drews  Bock.  The  latter,  however,  caused  a  shoal  to  form  below  the 
rock,  and  in  1888  the  rock  was  removed,  as  originally  proposed.  Up 
to  188.S  no  work  ha<i  been  done  upon  the  bar  at  the  river's  mouth. 
This  was  considered  the  moat  important  work  in  the  river,  but  the  chan- 
nel could  not  be  permanently  deepened  until  the  breakwater  was  con- 
structed, and  funds  sufficient  for  that  work  had  not  been  appropriated. 
In  1885  and  1886  certain  oyster  growers  who  wished  to  use  dredged 
mnterial  for  oyster  beds  offered  to  dredge  across  the  outer  bar  without 
expense  to  the  United  States;  they  removed  52,888  cubic  yards  of  sand 
and  shellH,  making  a  channel  70  feet  wide  and  9  feet  deep.  The  first 
severe  storm  following  completely  filled  the  outer  part  of  the  channel. 

in  1887  the  estimate's  of  cost  were  revised  and  the  project  modified, 
reducing  the  width  of  channel  in  the  river  to  100  feet  and  proposing  a 
riprap  breakwater  to  be  built  to  half  tide  for  the  first  3,250  feet  from 
shore,  and  thence  for  about  2,500  feet  farther  to  be  built  to  6  feet  above 
high  water,  at  an  estimated  cost  of  $202,000.  The  reasons  for  this  were 
I»resented  in  8i*nate  Ex.  Doc.  No.  103,  Fiftieth  Congress,  first  session, 
and  in  the  Annual  Beportof  the  Chief  of  Engineers  for  1888,  page  554. 
This  modification  of  the  project  was  adopted  under  the  river  and  harbor 
act  of  1888.  In  1893  the  project  was  further  modified  to  provide  for 
building  a  small  dike  below  Stratford  to  reduce  the  amount  of  dredg- 
ing required. 

The  present  project  for  improvement  is,  therefore,  the  project  of  1871, 
subsequently  modified,  and  consists  in  making  and  maintaining  a  chan- 
nel 7  feet  deep  at  mean  low  water  from  Long  Island  Sound  to  the  head 
of  navigation,  about  13  miles,  to  be  100  feet  wide  in  the  river  and  200 
feet  wide  over  the  bar  at  tne  mouth,  by  dredging,  removing  Drews 
Bock,  building  a  jetty  at  Sow  and  Pigs  Beef,  and  a  small  dike  at  the 
bend  below  Stratford,  and  protecting  the  channel  at  the  mouth  of  the 
river  by  a  breakwater  about  5,750  feet  long.  The  estimated  cost,  firom 
the  beginning  in  1871,  is  $275,500. 

A  survey  called  for  in  the  river  and  harbor  act  of  Juue  3, 1896,  was 
made,  and  a  report  and  revised  project  submitted  March  16, 1897.  The 
report  is  published  as  House  Doo.  No.  16,  Fifty-fifth  OongresB|  fiiat 
sesBion. 
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For  maps  of  the  whole  navigable  part  of  the  river  see  Annual  Report 
of  the  Chief  of  Bngineers,  1882,  page  616,  and  Honse  Doc  No.  16, 
Fifty-fifbh  OongreBS,  first  session;  and  of  the  month.  Annual  Beport, 
1886,  page  642,  and  1887,  page  608. 

Jnly  1, 1897,  Drews  Bock  had  been  removed,  the  jetty  at  Sow  and 
Pigs  Beef  had  been  built,  the  dike  below  Stratford  had  been  made  555 
feet  long,  and  the  breakwater  at  the  river's  mouth  had  been  made  5,821 
feet  long,  the  3,250  feet  nearest  shore  being  built  to  about  half-tide 
level,  and  the  outer  part  being  built  4  to  6  feet  above  high  water. 
Dredging  had  been  done  on  the  several  bars  in  the  river  and  at  the 
mouth;  the  former  had  shoaled  to  a  depth  of  4  feet,  but  at  the 
mouth  the  channel  was  8  feet  deep  and  150  feet  wide,  all  at  a  total  cost 
of  $198,581.63.  At  the  beginning  of  the  past  fiscal  year  dredging  on 
the  bars  above  the  month  of  the  river  had  just  been  begun;  work  was 
continued  until  October  23, 1897,  at  which  time  channels  over  the  bars 
were  left  clean  at  project  dimensions.  On  June  30, 1898,  8  feet  at  low 
water  could  be  carried  across  the  bar  at  the  mouth  of  the  river,  and 
from  5  to  7  feet  over  the  bars  above  the  month. 

The  commerce  consists  mainly  of  coal,  iron,  building  materials,  oys- 
ters, and  raw  materials  for  manufacturers,  and  miscellaneous  freight. 
The  work  done  and  being  done  has  enabled  vessels  to  enter  the  lower 
river  in  safety,  instead  of  waiting  for  high  tide  in  an  exposed  situation 
outside  the  mouth  of  the  river;  and  a  large  part  of  the  commerce  could 
not  have  been  carried  on  without  the  improved  channeL 

Table  of  oampwratioe  9iati$tio$, 


VcbmIs  of  an  kinds,  Mob  ar- 

Froight  tonnage. 

Bftt^ 

•r  b«ing  coiuted  as  ono. 

Beoelyed 

and 
•hipped. 

Compared  with  pre- 
ceding report. 

No. 

Draft. 

Tonnage. 

Inoreaae. 

Decreaae. 

]890a 

IS.  124 

12,215 

12,381 

1,260 

1,883 

Ft$L 
Itot 
lto8 
lto8 
2to8 
2to8 

ItoBOO 
1  to  400 
lto450 
8to450 
8to460 

IbfM. 

188,800 

202,325 

1M.830 

79,047 

83.900 

IbfM. 

Tofu. 

1882  a 

88,525 

iWAa 

42,495 

18!)66 

80;i83 

1897 

8.568 

•Indadee  the  amall  yeeaels  need  in  the  oyater  industry  at  month  of  river. 
b  No  report  received  between  1888  and  1890. 

The  reported  value  of  this  commeroe  for  1897  was  $456,600. 

No  new  lines  of  transportation  have  been  established  daring  the  year. 

Jnly  1, 1887,  balance  unexpended $14,918.37 

June  dOy  188B,  amount  expended  duriug  fiscal  year 13,087.87 

July  1, 1898,  balance  unexpended 1,830.50 

Amount  (estimated)  required  for  completion  of  existing  project 62, 000. 00 

Amount  ( estimated)  required  for  maintenance  annually 4, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  80, 

1900,  including  maintenance 24,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  D  9.) 

10.  Bridgeport  Harbor^  Cannectieut. — This  harbor  extends  nearly  3 
miles  inland  from  the  north  shore  of  Long  Island  Sonnd,  its  width  of 
abont  a  mile  at  the  mouth  decreasing  to  200  feet  between  the  opposite 
wharves  at  its  apper  end.  The  channel  in  every  part  of  the  harbor  is 
comparatively  narrow,  and  is  crossed  by  four  drawbridges.    Before  the 


100   REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  8.  ARMT. 

first  work  was  done  by  the  XTnited  States  the  depth  over  the  bars  near 
the  harbor's  mouth  was  5  feet  at  low  water,  and  above  the  bridges  from 
2  to  5  feet. 

The  mean  rise  of  tide  is  6^  feet. 

In  1H36  Congress  appropriated  tlO,000  for  improving  this  harbor,  and 
again  the  same  amonnt  in  1852.  These  sums  were  expended  in  dredg- 
ing near  the  mouth  of  the  harbor,  making  channels  60  to  100  feet  wide 
and  8  feet  deep  or  more  at  low  tide.  The  depths  made  did  not  prove 
permanent.  Under  acts  of  Congress  of  June  23,  1866,  and  July  11, 
1870,  surveys  or  examinations  of  the  harbor  were  made,  and  the  report 
upon  the  latter  examination  proposed  a  plan  for  improvement  by  dredg- 
ing a  channel  100  feet  wide  and  12  feet  deep  at  extreme  low  water,  and 
protecting  the  outer  channels  by  a  breakwater  extending  about  3,000 
feet  from  Long  Beach,  on  the  east  side  of  the  harbor  entrance,  all  at  an 
estimated  cost  of  $124,000.  This  project  was  adopted  in  1871,  when  an 
appropriation  was  made  for  beginning  work  upon  it. 

In  1875  the  dimensions  of  the  proposed  channel  were  modified  to 
make  it  12  feet  deep  at  mean  low  water  and  from  200  to  300  feet  wide 
up  to  the  lower  or  Stratford  Avenue  Bridge.  This  was  accomplished 
in  1882,  and  then  the  project  was  again  modified  to  include  widening 
the  channel  between  the  inner  Beacon  and  the  Naugatuck  Dock,  a  dis- 
tance of  3,800  feet,  to  prevent  overcrowding  the  main  channel  by  ves- 
sels entering  for  shelter,  at  an  estimated  cost  of  $60,000.  This  work 
has  been  nearly  completed. 

In  compliance  with  the  terms  of  the  river  and  harbor  acts  of  1878 
and  1888,  the  project  was  extended  to  include  a  channel  100  feet  wide 
and  9  feet  deep  to  the  head  of  navigation  at  Berkshire  Mills,  and  again, 
under  the  terms  of  the  river  and  harbor  act  of  1890,  to  include  a  break- 
water from  The  Tongue  to  the  Inner  Beacon.  The  river  and  harbor  act 
of  1894  also  authorized  the  expenditure  of  the  appropriation  made  for 
deepening  the  channel  at  the  outer  bar,  and  the  project  was  extended 
to  provide  for  15  feet  depth  at  that  point. 

Under  the  authority  of  the  river  and  harbor  act  of  1894  a  survey  of 
the  harbor  was  made,  and  the  report,  printed  in  Annual  Report,  Chief 
of  Engineers  for  1896,  Part  II,  pages  803-805,  and  also  in  House  Doc. 
No.  61,  Fifty -fourth  Congress,  first  session,  submitted  estimates  for 
extending  the  15foot  channel  to  the  lower  bridge,  making  it  300  feet 
wide  up  to  the  Inner  Beacon  and  200  feet  wide  above  that  beacon, 
which,  with  the  uncompleted  work  of  the  then  existing  project,  was 
estimated  to  cost  $90,000. 

The  river  and  harbor  act  of  June  3, 1896,  appropriated  $28,000  for 
continuing  the  improvement  in  accordance  with  the  modified  project, 
$10,000  of  which  "shall  be  expended  upon  Yellow  Mill  Pond  for  con- 
structing a  channel  12  feet  deep  and  200  feet  wide  from  the  main  chan- 
nel to  the  causeway,  conditioned  upon  the  construction  by  the  city  of 
Bridgeport  of  a  drawbridge  at  the  causeway  upon  plans  approved  by 
the  Secretary  of  War." 

The  adopted  project  is  therefore  the  original  project  of  1871  thus 
modified  and  extended,  and  consists  in  making  and  maintaining  a  chan- 
nel from  Long  Island  Sound  to  the  head  of  navigation  at  Berkshire 
Mills,  to  be  15  feet  deep  at  mean  low  water  and  300  feet  wide  to  the 
Inner  Beacon ;  thence  to  the  lower  bridge  to  be  15  feet  deep  and  200 
feet  wide,  with  increased  width,  12  feet  deep,  for  anchorage,  and  with 
a  12foot  channel  200  feet  wide  up  to  the  causeway  at  the  Yellow  Mill 
Pond,  the  latter  estimated  to  cost  $25,000;  above  the  lower  bridge  to 
be  9  feet  deep  and  100  feet  wide,  the  channel  and  harbor  to  be  protected 
by  a  breakwater  from  the  east  shore  of  the  harbor's  mouth  and  one  fh>m 
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The  Tongae  to  the  Inner  Beacon,  e8tiinatod*ito.co8t  $115,000  in  addition 
to  anioauts  appropriated  prior  to  1895,  or  *$3^\]!!M)  from  the  beginning 
in  1871.  •  ^/-  \'\ 

Harbor  linee  for  this  harbor  were  established  ^£te.  Secretary  of 
War  July  1, 1893.  -'rV;       . 

The  last  sketch  of  Bridgeport  Harbor  in  the  AnnuaF 'Report  qf  the 
Chief  of  Engineers  was  printed  in  the  Keport  for  1893,  page  fl40^«>trd  a 
complete  map  was  published  in  House  Doc  No.  61,  FifLy-fourth'.OcfiGC- 
gresB,  first  session.  ' :  . 

The  amount  expended  upon  the  present  project  to  June  30, 1897,  was' 
$271,955.05;  and  at  that  date  the  channel,  12  feet  deep  at  mean  low 
water  at  the  entrance,  was  200  feet  wide  for  a  length  uf  about  1,300  feet; 
thence  to  the  Inner  Beacon,  3,100  feet,  the  12-foot  channel  was  about 
300  feet  wide;  and  thence  to  Kaugatuck  Dock.  3,800  feet,  it  was  770  feet 
wide.  From  that  dock  to  the  lower  or  Stratiord  Avenue  Bridge,  2,000 
feet,  it  had  shoaled  so  that  the  depth  was  from  10  to  11  feet.  Within 
the  limits  of  the  12-foot  channel  a  part  of  the  15-foot  channel  had  been 
dredged,  which  extends  from  the  entrance  to  the  Outer  Beacon,  adistance 
of  one- half  mile,  and  was  from  60  to  100  feet  in  width.  Above  the  lower 
bridge  the  channel,  dredged  9  feet  deep  and  60  to  100  feet  wide,  was 
still  nearly  of  that  depth  and  width. 

The  breakwater  at  Long  Beach,  built  in  1871-1873,  had  settled  some- 
what, but  still  served  the  purpose  for  which  it  was  designed,  and  no 
repairs  were  needed.  The  breakwater  from  The  Tongue  to  the  Inner 
Beacon  had  been  built  to  its  full  projected  length  with  reduced  cross 
section.    It  required  some  enlargement  to  make  it  permanent. 

During  the  past  fiscal  year  the  15-foot  channel  was  extended  to  the 
Inner  Beacon,  making  it  a  mile  in  length,  and  it  was  increased  in  width 
to  220  feet.  With  this  addition  the  condition  of  the  improvement  on 
July  1, 1897,  as  stated  above,  represents  the  present  condition.  The 
maximum  draft  of  water  that  can  be  carried  through  the  improved 
channels  is  10  to  15  feet  to  the  lower  bridge,  and  8  to  9  feet  thence  to 
the  upper  end. 

The  commerce  of  this  harbor  consists  of  coal,  iron,  building  materials, 
and  general  merchandise.  The  improvement  already  made  has  made  it 
possible  to  use  larger  vessels,  without  which  the  present  commerce  of 
the  harbor  could  not  be  carried  on. 

The  important  commercial  interests  of  Bridgeport  Harbor  would 
appear  to  justify  a  modification  and  extension  of  the  existing  project, 
and  the  information  available  has  permitted  the  preparation  of  such 
project  and  its  estimated  cost,  which  is  available  for  the  consideration 
of  Congress  should  such  consideration  be  deemed  desirable. 

Table  of  comparative  statietioe. 


VoBselB  of  an  kinds,  each  arri- 

Freight  tonnage. 

Date. 

being  counted  ae  one. 

Beceiyed 

and 
ihlpped. 

Compared  with  pre- 
ceding report. 

So. 

Draft. 

Tonnage. 

Increase. 

Decrease. 

1880 

34,378 
ai.223 

18,573 
10,223 
18,723 
18,684 

8tol8 
6  to  18 
8  to  18 
6  to  18 
6  to  18 
12  to  18 

100  to  1,000 
100  to  1. 000 
60  to  1,250 
60  to  1,250 
60  to  1,250 
100  to  1,260 

TonM, 
1,814,167 
1,824,100 
068,659 
1,045,760 
1,080,451 
1.081.073 

Ton». 
a207.000 
10,033 

Tons. 

1892 

18M 

366,681 

189S 
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•  OrerlSSO. 


102        REPORT  OF  THE   CHIEF  :0F  ENGINEERS,  U.  8.  ARMT. 

• ,  • 
The  reported  valae  of  this  opmteeron  for  1897  was  $66,616,856. 
No  new  lines  of  transporto^itha^e  been  established  daring  the  year. 

Jidy  1.1897. balance  ujvB'^V'iea*. $26,0a.» 

June  90, 1888,  amoQ^tlei^ended  daring  fiscal  year 15, 691. 96 

Joly  1, 1886,  ba|ai|o4  ftnexpended 10,852.99 

JalyL1894oatrt&ndingriabiUties 100.00 

•  

Jiilyivfe9^'^»l«nce  available 10,252.99 

\  f^^oant  (estimated)  required  for  completion  of  exiBting  project 87, 000. 00 

'  j  Amoantthatcanbeprofitablyexpendedinfiscaivearend]neJune30,1900    25,000.00 
]  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
[    harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  Jane  4, 1897. 

(See  Appendix  D  10.) 

11.  Baugatuok  River  and  Weslpari  Harbor^  Conneetiout — This  river  is 
a  tidal  stream,  the  navigable  part  of  it  extending  inland  about  4} 
miles  by  coarse  of  channel  from  Long  Island  Sound  to  Westport,  Oonn. 
It  has  a  natural  deptb  of  5  feet  at  mean  low  water,  in  a  rather  narrow, 
crooked  channel,  up  to  the  railroad  bridge  at  Saugatuck,  about  3  miles 
from  the  sound;  thence  the  depth,  before  improvement,  decreased 
gradually  until  at  Westport  it  was  less  than  1  foot.  The  channel  was 
somewhat  obstructed  by  rocks  in  its  upper  part. 

For  nearly  2  miles  below  Westport  the  stream  is  from  200  to  1,200 
feet  wide;  below  this  it  expands  into  a  rather  broad  inner  bay,  with  a 
narrow  channel  following  the  west,  south,  and  east  shores  and  then 
turning  abruptly  to  the  southeast  and  passing  to  tlie  sound  between 
Cedar  Point  on  the  north  and  Gockenoes  Island  on  the  south.  On  the 
south  side  of  the  inner  bay  lies  Great  Marsh,  which  is  connected  with 
Gockenoes  Island  by  a  broad  sand  flat,  nearly  bare  at  low  tide;  and 
east  of  the  island  a  reef  of  bowlders  extends  eastward  1^  miles,  so  that 
the  only  entrance  to  the  harbor  at  low  tide  is  to  the  eastward  of  this 
reef. 

The  navigable  part  of  the  river  is  crossed  by  three  bridges,  all  having 
draws  of  sufficient  size  for  the  commerce  of  the  stream.  The  upper- 
most is  a  wagon  bridge,  at  Westport;  1^  miles  below  is  a  wagon  bridge, 
near  Saugatuck,  and  a  quarter  of  a  mile  farther  down  is  the  bridge  of 
the  New  York,  New  Haven  and  Hartford  Railroad. 

The  mean  rise  of  tide  is  about  7  feet. 

Improvements  of  this  locality  have  been  made  by  the  United  States 
under  the  several  titles  of  Saugatnck  Harbor,  Cedar  Point,  Westport 
Harbor,  and  Saugatuck  Biver. 

In  1826  Congress  appropriated  $400  for  a  survey  of  the  river  and 
harbor  of  Saugatuck.  In  the  report  of  the  survey  a  project  was  sub- 
mitted for  deepening  the  channel  near  Westport,  removing  two  rocks 
in  the  river,  building  a  breakwater  on  Cedar  Point,  and  cutting  a  canal 
through  Great  Marsh,  at  a  total  estimated  cost  of  $6,128.65.  The 
project  was  completed  nearly  as  designed  in  1840.  The  breakwater  at 
Cedar  Point  was  made  about  390  feet  long,  the  top  being  4  feet  above 
high  water  and  10  feet  wide,  and  the  canal  was  excavated  1,350  feet 
long,  44  feet  wide  at  the  bottom,  and4  feet  deep,  and  part  of  the  east  side 
was  protected  by  a  dry  wall.  The  amount  appropriated  for  and  expended 
upon  this  project  was  $14,044. 

Appropriations  made  in  1867  and  1870,  $2,500  each,  were  applied  to 
surveys  and  to  repairing  and  extending  the  breakwater  at  Cedar  Point. 

Under  the  river  and  harbor  act  of  1882  a  survey  of  the  river  was 
made,  but  no  project  for  improvement  was  adopted. 

A  preliminary  examination  of  Saugatuck  Biver  was  ordered  by  the 
river  and  harbor  act  of  1890.    A  project  was  adopted  under  the  appro- 
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priation  made  in  1892  for  beginning  work,  and  it  consisted  in  making 
a  channel  4  feet  deep  at  mean  low  water  and  60  feet  wide  np  to  the 
Tillage  of  Westport,  at  an  estimated  cost  of  $10,000.  This  work  was 
eompleted  in  1896. 

The  river  and  harbor  act  of  1894  ordered  a  sorvey  of  Westport  Har- 
bor, which  was  made.  The  report  of  this  survey  is  printed  in  Annual 
Beport  of  Chief  of  Engineers  for  ;L896,  Part  II,  page806.  It  is  also  printed 
with  map  as  Hoose  Ik>c.  No.  67,  Fifly-foarth  Congress,  first  session.  It 
proposed  a  fhrther  improvement  to  provide  for  repairing  the  Cedar 
Point  breakwater,  removing  a  ledge  opposite  Stony  Point,  or  dredging 
aroand  it,  and  removing  bowlders  from  the  channel,  at  a  total  estimated 
cost  of  $8,000.  Under  the  terms  of  the  river  and  harbor  act  of  1896, 
appropriating  $3,000  for  improving  Westport  Harbor,  Connecticut,  the 
project  of  1^  was  extended  to  include  this  work,  and  the  estimated 
cost  was  in  consequence  increased  to  $18,000. 

A  sketch  of  this  river  and  harbor  was  printed  in  the  Annual  Beport 
of  the  Chief  of  Engineers  for  18^,  page  670. 

The  total  amount  expended  on  this  improvement  up  to  the  close  of 
the  fiscal  year  ending  June  30,  1897,  is  $31,114.70,  and  on  the  same 
date  the  4-foot  channel  was  complet<'d  to  Westport,  the  head  of 
navigation,  with  width  generally  of  60  feet;  but  navigation  was  ren- 
dered difficult  by  several  large  bowlders  lying  near  the  margin  of  the 
dredged  channel.  The  Cedar  Point  breakwater,  repaired  and  extended 
in  1897,  was  in  good  condition.  The  canal  through  Great  Marsh  now 
has  practically  no  water  at  low  tide,  and  has  not  been  used  for  general 
navigation  since  1850. 

At  the  beginning  of  the  past  fiscal  year  work  njyou  removal  of  bowl- 
ders was  in  progress.  This  work  was  completed  early  in  the  month  of 
July,  and  resulted  in  the  removal  of  all  the  bowlders  that  conld  be 
found  ill  the  natural  chann<*l  above  the  railroad  bridge,  and  the  present 
available  depth  is  as  stated  above. 

The  commerce  consists  of  coal,  manufactured  goods,  farm  produce, 
and  miscellaneous  articles.  The  improvements  made  have  rendered 
navigation  of  the  river  practicable  at  less  than  full  high  water. 


TabU  of  comparative  $iatUtie$. 

VmmIb  of  all  Undo,  each  ar- 
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Draft. 
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1808 

222 

820 

Feet. 
8  to  11 
6to8 
6tolM 
4tol0l 

100  to  800 

100  to  250 

100  to  800 

50  to  800 

Tone, 
44.400 
60,700 
28,940 
88,507 

Tom. 

Tciu. 

18fM 

16,800 

1806 

80,760 

1806 

846 

4.887 

The  reported  yalne  of  this  commerce  for  1896  was  $764,000. 

No  new  lines  of  transportation  have  been  established  during  the  year. 

Statistics  for  1897  haye  not  been  reoeiTed. 

Jnly  1,1897,  balance  unexpended $1,829.80 

June  80;  1898,  amount  expended  during  fiscal  year 780.20 

July  1,1898,  balance  unexpended 649.10 

(Amount  ^estimated)  required  for  completion  of  existing  project 6, 000. 00 
Amonnttnatcanbe  profitably  expended  in  fiscalyear  ending  June  30, 1900      6, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  oiril  aot  of  June  4, 1897. 

(See  Appendix  D  IL) 
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12.  Nbrtoalk  Harbor,  Oonneetiout — ^Norwalk  Harbor  or  Biver  is  a  tidal 
estuary,  with  a  narrow  channel  extending  about  3  miles  north  from  Long 
Island  Sound  to  the  town  of  Norwalk.  Above  Norwalk  the  river  is  a 
small  fresh- water  stream.  South  Norwalk  is  on  the  west  bank  of  the 
river,  1}  miles  below  fTorwalk.  At  this  point  the  river  is  crossed  by 
two  drawbridges,  the  lower  one  a  highway  bridge  and  the  other  (450 
feet  above)  the  bridge  of  the  New  Tork^  New  Haven  and  Hartford  Bail- 
road.    The  mean  tidal  range  \b  7.12  feet. 

In  1867  a  company  was  incorporated  under  the  laws  of  the  State  of 
Connecticut  for  the  improvement  of  the  river.  Little  work  was  done, 
and  when  the  improvement  was  begun  by  the  United  States  the  low- 
water  depth  to  South  Norwalk  was  5  feet  and  to  Norwalk  but  1  foot. 

By  act  of  March  2, 1829,  Congress  appropriated  $80  <<for  making  a 
survey  of  the  harbor  of  Norwalk,  Conn.,  with  a  view  to  its  improve- 
ment." The  survey  was  made  and  estimates  were  submitted  for  mak- 
ing a  channel  either  10  or  12  feet  deep  at  ordinary  high  tide,  but  no 
money  was  appropriated  for  the  improvement. 

The  river  and  harbor  act  of  1871  ordered  another  survey,  which  was 
made  in  that  year.  The  report,  printed  in  Senate  Ex.  Doc.  No.  23,  Forty- 
second  Congress,  second  session,  and  also  in  the  Annual  Beport  of  the 
Chief  of  Engineers  for  1872,  page  900,  proposed  dredging  a  channel  6 
feet  deep  and  100  feet  wide  from  Long  Island  Sound  to  Norwalk,  at  an 
estimated  cost  of  $34,000.  This  project  was  adopted  nnder  the  river 
and  harbor  act  of  1872.  In  1880  the  project  was  modified  so  as  to 
increase  the  depth  below  South  Norwalk  to  8  feet  at  mean  low  water, 
and  the  estimate  of  cost  was  increased  to  $84,000,  to  include  this  mod- 
ification and  the  dredging  which  had  already  been  done  for  maintenance 
of  channels.    This  project  was  considered  completed  in  1892. 

Under  the  terms  of  the  river  and  harbor  act  of  1894,  appropriating 
$15,000  for  continuing  this  improvement,  a  project  was  adopted  for 
dredging  and  removing  the  shoal  called  Ferrys  Point,  on  the  west  side 
of  the  channel,  between  the  railroad  docks  and  Jenning's  wharf,  mak- 
ing 6  feet  depth  at  mean  low  water,  and,  if  funds  should  permit,  for 
widening  the  bend  at  Keysers  Island,  near  the  harbor  entrance,  making 
a  depth  of  9  feet  at  mean  low  water,  at  a  total  estimated  cost  of  $15,000. 

A  survey  of  Norwalk  Harbor,  ordered  by  the  river  and  harbor  act  of 
1894,  was  made,  and  the  report,  printed  as  House  Doc.  No.  50,  Fifty- 
fourth  Congress,  first  session,  also  in  Annual  Beport  of  the  Chief  of 
Engineers  for  1896,  Part  II,  page  813,  contained  estimates  for  an  exten- 
sion of  the  improvement  to  provide  for  a  channel  10  feet  deep  and  150 
feet  wide  to  South  Norwalk,  and  for  widening  two  bends  at  the  harbor 
entrance,  at  a  cost  of  $62,000.  This  project  was  adopted  by  the  river 
and  harbor  act  of  1896,  which  appropriated  money  for  beginning  work 
under  it,  and  the  project  of  1894,  thus  modified,  consists  in  removing 
the  shoal  at  Ferrys  Point  to  a  depth  of  6  feet  at  mean  low  water,  in 
making  a  channel  to  South  Norwalk  150  feet  wide  and  10  feet  deep  at 
mean  low  water,  and  in  widening  the  two  bends  at  the  harbor  entrance, 
at  an  estimated  cost  from  the  beginning,  in  1894,  of  $77,000. 

The  maintenance  of  this  channel  and  of  the  existing  channel  above 
South  Norwalk  is  estimated  to  cost  about  $2,000  per  year. 

A  sketch  of  Norwalk  Harbor,  Connecticut,  was  printed  in  the  Annual 
Beport  of  the  Chief  of  Engineers  f^r  1885,  page  656,  and  a  complete 
map  of  the  harbor  was  published  as  House  Doc.  No.  50,  Fifty-fourth 
Congress,  first  session. 

The  amount  expended  on  this  improvement  to  the  close  of  the  fiscal 
year  ending  June  30, 1897,  was  $107,444.02,  and  on  that  date  a  prac- 
ticable channel  8  feet  deep  at  mean  low  water  extended  frrom  Long 
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Island  Sound  to  the  railroad  bridge  at  South  Norwalk,  and  a  channel 
6  feet  deep  at  mean  low  water  from  the  railroad  bridge  to  the  docks  at 
Norwaik.  The  present  project  depth  of  10  feet  at  mean  low  water  is 
not  available,  because  work  under  this  project  has  covered  a  part  of  the 
channel  only. 

No  work  upon  the  improvement  was  done  during  the  past  fiscal  year. 
Under  date  of  November  30, 1897,  a  report  upon  the  survey  of  the 
harbor  of  South  Norwalk  authorized  in  the  river  and  harbor  act  of 
June  3, 1896,  was  made,  and  estimates  for  extending  the  project  were 
submitted. 

No  examination  has  been  made  since  the  close  of  work  in  May^  1897, 
and,  no  reports  to  the  contrary  having  been  received,  it  is  believed  that 
the  depths  of  8  feet  below  and  6  feet  above  the  railroad  bridge  at  South 
NorwtJk  are  still  unimpaired. 

The  commerce  of  this  harbor  consists  mainly  of  coal,  lumber,  oysters, 
and  miscellaneous  freights.  The  increased  depth  resulting  from  the 
improvements  has  been  of  benefit  to  aU  classes  of  vessels,  and  to  much 
of  the  present  commerce  is  absolutely  indispensable. 

TdbU  of  MMRfMraiiM  •to(i«Met. 
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aDoea  not  indade  tripa  made  by  43  oyator  atoamers,  with  total  tonnage  of  2,506  groaa  tona. 

The  reported  yalae  of  this  commerce  for  1896  was  $5,184,349. 

No  new  lines  of  transportation  have  been  established  during  the  year. 

No  statistics  for  1897  haye  been  received. 


Jnl7  L 1897,  balance  unexpended 

June  30, 1^,  amount  expended  during  fiscal  year. 

July  1,1898,  balance  unexpended 


$555.98 
107.16 

448.83 


^Amount  (estimated)  required  for  completion  of  existing  project 52, 000. 00 

Amount  (estimated)  required  for  maintenance  annually 2, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1900,  including  maintenance 15,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  D  12.) 

13.  Five-mile  River  Harbor^  Connecticut. — ^This  harbor  is  an  inlet  on 
the  north  shore  of  Long  Island  Sound,  about  2  miles  west  of  the  mouth 
of  Norwalk  Harbor,  Connecticut.  It  is  about  1  mile  long  and  from 
300  to  800  feet  wide.  About  three-fourths  of  a  mile  above  its  mouth  it 
runs  bare  at  low  tide.  At  the  mouth  the  natural  low* water  depth  was 
3  feet,  increasing  to  9  feet  at  a  point  750  feet  out  into  the  sound.  The 
mean  rise  of  the  tide  is  about  7  feet. 

Since  1848  Five-mile  River  has  been  largely  engaged  in  oyster  grow- 
ing, and  in  this  business  now  employs  about  140  vessels,  which,  with- 
out the  improvement,  could  only  enter  or  leave  the  harbor  at  high  tide. 
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Oonseqaently  during  their  busy  season  they  would  be  obliged  to  lie  up 
for  the  night  at  other  and  less  convenient  harbors. 

By  act  pf  Congress  approved  August  5, 1886,  a  survey  or  examination 
of  this  harbor  was  ordered,  which  was  reported  on  under  date  of  Decem- 
ber 7, 188(5  (printed  in  Annual  Beport  of  the  Chief  of  Engineers  for 
1887,  Part  I,  p.  C39). 

In  this  report  a  project  for  improvement  was  proposed,  which  con- 
sisted in  dredging  a  channel  8  feet  deep  at  mean  low  water  and  100 
feet  wide,  to  extend  up  the  harbor  and  to  be  about  6,000  feet  long.  The 
project  was  adopted  in  1888,  when  work  under  it  was  ordered  by  appro- 
priation of  $5,000,  made  by  act  of  Congress  of  August  11, 1888. 

Harbor  lines  were  established  for  this  harbor  by  the  Secretary  of  War 
January  26, 1892. 

A  sketch  of  Five- mile  River  Harbor  was  printed  in  the  Annual  Beport 
of  the  Chief  of  Engineers  for  1894,  page  676. 

Up  to  July  1,  1897,  97,952  cubic  yards  had  been  dredged  under  this 
project,  making  the  channel  about  4,180  feet  long,  60  feet  wide,  and 
8  feet  deep  at  mean  low  water.  The  total  amount  expended  on  this 
improvement  to  June  30, 1897,  is  $17,307.84. 

During  the  past  fiscal  year  the  dredged  channel  was  widened  40  feet, 
making  it  100  feet  wide  from  the  entrance  to  the  lower  docks,  a  distance 
of  2,250  feet. 

At  the  close  of  dredging  in  December,  1897,  the  maximum  depth  was 
8  feet  at  mean  low  water  throughout  the  dredged  channel;  and  that  is 
believed  to  be  the  present  depth,  as  nothing  to  the  contrary  has  been 
reported. 

The  commerce  of  this  harbor  consists  mainly  of  coal  and  shellfish. 
The  increased  depth  has  rendered  possible  the  general  use  ot  the  har- 
bor by  boats  engaged  in  this  business. 
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a  Includes  trips  made  by  40  smaU  oyster  boats. 

The  reported  yalne  of  this  commeroe  for  1897  was  $152,247. 
No  new  lines  of  transportation  have  been  established  daring  the  year. 
The  bosiness  of  this  harbor  depends  upon  amount  and  value  of  oysters  raised, 
rather  than  upon  tonnage  of  freights. 

July  1,  1897,  balance  unexpended $2,692.16 

June  30,  I8118,  amount  expended  during  fiscal  year 2, 416. 56 

July  1, 1898,  balance  unexpended 275.60 


(Amount  (estimated)  required  for  completion  of  exi8tin<;  project 25, 000. 00 

Amountthatcan  be  profitably  expended  in  fiscal  year  ending  June  30, 1900  5, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  D  13.) 
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14.  Stamford  Harbor j  Oonnedieut, — ^This  harbor  is  on  the  north  shore 
of  Long  Island  Soand,  abont  6  miles  east  of  the  New  York  State  line. 
It  consists  of  a  bay  about  a  mile  long  and  a  mile  broad,  at  the  head  of 
which  two  channels  extend  up  nearly  a  mile  toward  the  middle  of  the 
city.  The  West  Branch  is  the  mouth  of  Mill  Biver,  a  small  stream 
dammed  at  Oliver  Street  Bridge,  the  head  of  the  harbor.  The  original 
low- water  depth  tor  a  mOe  below  the  bridge  was  from  1  to  3  feet  in  a 
crooked  channel,  and  the  7-foot  curve  in  the  bay  was  aboat  7,5()0  feet 
below  the  bridge.  All  the  wharves  are  in  the  upper  half  of  this  dis- 
tance. The  £ast  Branch  was  originally  a  crooked  stream  running 
through  salt  marshes;  it  was  straightened  and  deepened  by  private 
enterprise  and  was  known  as  the  *^  canal."  Though  nominally  under 
control  of  the  corporation  which  deepened  it,  the  East  Branch  has  been 
for  a  long  time  practically,  and  recently  has  been  formally,  opened  to 
public  use.  In  1892  it  had  an  available  depth  of  6^  feet  at  mean  low 
water,  with  width  of  about  60  feet  nearly  to  its  head,  which  is  about 
li  miles  above  its  junction  with  the  West  Branch. 

The  mean  rise  of  tide  is  7.4  feet. 

A  survey  of  Stamford  Harbor,  ordered  by  act  of  Congress  of  March 
2, 1829,  was  made,  and  with  the  rei)ort  estimates  were  submitted  for 
dredging  channels  either  10  or  12  feet  deep  at  mean  high  water.  No 
work  was  done  under  this  plan. 

The  river  and  harbor  act  of  1882  authorized  a  survey  of  the  harbor, 
which  was  made  the  following  year.  The  report  proposed  imjtrovement 
by  dredging  a  channel  through  the  West  Branch  ^0  feet  wide  and  5 
feet  deep  at  mean  low  water,  at  an  estimated  cost  of  $20,000.  The 
project  was  adopted  under  the  river  and  harbor  act  of  1886,  which 
made  appropriation  for  beginning  the  work,  and  in  December,  1891, 
after  $20,000  had  been  appropriated  and  expended,  the  project  was 
reported  completed.  The  channel  of  the  West  Branch  had  been  made 
5  feet  deep  to  the  head  of  the  harbor,  with  80  feet  width,  except  in  the 
upper  1,000  feet,  where  the  width  was  from  50  to  70  feet. 

The  river  and  harbor  act  of  1890  ordered  a  survey  of  Stamford  Har- 
bor. The  report  upon  the  survey  presented  a  plan  for  further  improv- 
ing the  West  Branch,  at  an  estimated  cost  of  $95,000.  Under  the 
terms  of  the  river  and  harbor  act  of  1892  this  project  was  modified  to 
include  an  improvement  of  the  East  Branch  and  was  adopted  as  modi- 
fied. The  present  approved  project  therefore  consists  in  dredging  in 
the  West  Branch  to  make  a  channel  150  feet  wide  and  7  feet  deep  at 
mean  low  water,  with  a  basin  between  the  harbor  lines  at  the  head  of 
the  harbor,  and  in  the  East  Branch  to  make  a  channel  9  feet  deep  at 
mean  low  water,  to  be  100  feet  wide  for  8,535  feet,  and  thence  to  the 
head  of  the  harbor,  about  1,200  feet,  to  be  50  feet  wide.  The  estimated 
cost  from  the  beginning  in  1892  is  $123,500. 

Harbor  lines  were  established  in  the  West  Branch  by  the  Secretary 
of  War  February  28, 1890. 

A  sketch  of  the  harbor  was  printed  in  the  Annual  Beport  of  the 
Chief  of  Engineers  for  1893,  page  956. 

The  amount  expended  to  the  end  of  the  fiscal  year  ending  June  30, 
1897,  was  $45,723.05;  and  upon  the  same  date  the  West  Branch  had  a 
channel  depth  of  5  feet  at  mean  low  water,  with  width  from  50  to  80 
feet  throughout  its  length,  about  7,000  feet,  and  a  channel  7  feet  deep 
and  115  feet  wide  for  1 ,750  feet  length  at  its  lower  end.  The  East  Branch 
had  a  channel  9  feet  at  mean  low  water,  from  60  to  80  feet  wide  up  to 
the  steamboat  dock,  about  8,000  feet,  and  thence  for  1,200  feet  from  40 
to  60  feet  wide. 
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Daring  the  past  fiscal  year,  under  a  contract  jast  commenced  at  the 
close  of  the  year  1897,  the  channel  of  the  West  Branch  was  extended 
with  fall  width  for  half  a  mile,  and  widened  40  feet  to  its  full  width  oi 
150  feet  over  a  distance  of  about  half  a  mile,  which  completed  the 
improvement  of  the  West  Branch  up  to  the  proposed  basin  opposite 
the  docks.  ]^o  examination  has  been  made  since  this  year's  dredging 
closed;  at  that  time  the  West  Branch  had  a  low-water  depth  of  7  feet 
for  a  mile  up,  and  5  feet  above,  and  the  East  Branch  had  a  depth  of  9 
feet  in  a  narrow  channel.    It  is  thought  that  these  depths  stiU  exist. 

The  commerce  of  this  harbor  consists  mainly  of  coal,  building  mate- 
rials, and  unclassified  freights.  The  improvements  made  have  rendered 
access  to  the  wharves  much  easier  for  the  class  of  vessels  used  in  this 
traffic. 
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The  reported  value  of  this  commerce  for  1896  was  $11,316,647. 
One  new  line  of  transportation  was  established  during  1896|  yis,  the  Stamford  and 
Northport  Ferry  Line. 
No  statistics  for  1897  have  been  receiyed. 

July  L 1897,  balance  unexpended $9,276.96 

June  90, 1898,  amount  expended  during  fiscal  year 8,570.48 

July  1, 1898,  balance  unexpended 706.47 

{Amount  (estimated)  required  for  completion  of  existing  project 88, 300. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1900    12, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  D  14.) 

15.  Harbor  at  Cosoob  and  Mianus  River j  Connecticut — This  harbor  is 
a  tidal  inlet  extending  about  2  miles  northwardly  from  Long  Island 
Soand  to  the  village  of  Mianns,  at  a  point  4  miles  east  of  the  New  York 
State  line.  It  has  a  high- water  width  of  from  800  to  2,000  feet,  bat  the 
low- water  channel  is  narrow  and  bounded  by  mud  flats.  At  low  tide 
there  was  in  1892,  before  the  improvement  of  the  harbor  was  begun,  a 
natural  depth  of  7  feet  or  more,  with  width  of  about  200  feet  for  the 
first  half  mile,  the  depth  above  gradually  decreasing  to  almost  zero  at 
the  head  of  the  harbor.  About  three-quarters  of  a  mile  below  Mianus 
the  stream  is  crossed  by  a  drawbridge  of  the  New  York,  New  Haven 
and  Hartford  Bailroad.  The  commerce  of  the  harbor  is  practically 
confined  to  the  supplies  of  the  communities  living  along  its  shores. 
At  Goscob,  above  the  railroad  bridge,  is  a  shipyard,  where  a  consider- 
able number  of  small  boats  are  repaired  and  some  built.  At  Kiverside, 
below  the  bridge,  are  the  houses  and  docks  of  the  Biverside  Yacht  Club. 

The  mean  rise  of  tide  is  about  7^  feet. 
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Under  authority  of  the  river  and  harbor  act  of  1890  a  survey  of  the 
harbor  was  made.  The  report  on  the  survey,  printed  in  the  Annual 
Beport  of  the  Chief  of  Engineers  for  1891,  page  855,  contains  a  plan 
and  estimate  for  improvement  by  dredging  to  make  a  channel  6  feet 
deep  at  mean  low  water,  with  150  feet  width  below  the  railroad  bridge 
and  100  feet  width  above  the  bridge  to  Mianus,  at  an  estimated  cost  of 
$36,000.  This  project  was  adopt^  under  the  river  and  harbor  act  of 
1892,  which  made  an  appropriation  for  beginning  work. 

By  act  of  August  18, 1894,  Congress  made  appropriation  for  continu- 
ing the  improvement,  ^< including  a  survey  of  the  lower  part  of  the  har- 
bor with  a  view  of  making  a  turning  basin  therein."  The  report  upon 
this  survey,  printed  in  the  Annual  Beport  of  the  Chief  of  Engineers 
for  1895,  page  881,  presented  plans  for  a  turning  basin  just  inside  the 
harbor  entrance,  to  be  7  feet  deep  at  mean  low  water  and  300  feet  wide, 
to  be  made  by  widening  the  channel  on  the  west  side  for  a  length  of 
2,000  feet,  measured  along  the  channel,  and  1,500  feet  at  the  west  side 
of  the  basin.    The  estimated  cost  was  $18,000. 

This  modification  of  the  project  was  adopted  under  the  terms  of  the 
river  and  harbor  act  of  1896,  and  the  present  project  for  this  improve- 
ment consists  in  dredging  to  make  a  channel  6  feet  deep  at  mean  low 
water,  to  be  150  feet  wide  up  to  the  railroad  bridge,  and  thence  to 
Mianus  to  be  100  feet  wide,  with  a  turning  basin  on  the  west  side  of 
the  channel  near  the  harbor  entrance  7  feet  deep  at  mean  low  water, 
300  feet  wide,  and  extending  2,000  feet  along  the  channel,  at  a  total 
estimated  cost  of  $54,000. 

A  sketch  of  Coscob  Harbor  and  Mianus  Biver  was  printed  in  the 
Annual  Beport  of  the  Chief  of  Engineers  for  1893,  page  958,  and  one 
of  the  lower  part  of  this  harbor  in  the  report  for  1895,  page  882. 

The  amount  expended  on  this  improvement  to  June  30,  1897.  is 
$11,442.41:  and  to  the  same  date  the  channel  had  been  dredged  150  leet 
wide  and  6  feet  deep  up  to  the  railroad  bridge,  and  of  the  same  depth 
100  feet  wide  for  1,300  feet  above  the  bridge. 

During  the  past  fiscal  year,  under  a  contract  commenced  on  the  last 
day  of  the  fiscal  year  1897,  one-half  of  the  turning  basin  was  dredged 
to  project  depth  of  7  feet  at  mean  low  water.  At  the  close  of  work  in 
August  the  depth  in  dredged  turning  basin  was  7  feet  and  in  dredged 
channd  6  feet,  and  no  impairment  of  same  has  been  reported  since  that 
time. 

The  conmierce  of  this  harbor  is  mainly  coal,  lumber,  and  miscellane- 
ous products.  The  benefit  to  commerce  consists  only  in  a  broader  and 
deeper  channel  in  the  lower  part  of  the  harbor,  the  increased  depth 
being  not  yet  extended  to  the  upper  landings. 
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a  The  trips  of  83  yschts  which  belong  to  the  Riverside  Yacht  Clab  and  anchor  in  this  harbor  sre 
not  Incladed  in  the  nomber  of  vessels  given. 
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The  reported  valae  of  this  oommeroe  for  1897  was  $342,600. 

No  new  lines  of  transportation  have  been  established  aaring  the  year. 

Statistics  between  1890  and  1894  and  between  1894  and  1897  were  not  reoeived. 

Jnly  1, 1897,  balance  unexpended f7,657.50 

JnneSOy  1898,  amonnt  expended  during  fiscal  year 6^007.43 

July  1, 1898,  balance  unexpended 1,550.16 

f  Amount  (estimated)  required  for  completion  of  existing  project 35, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  endtn  ^  J  une  30, 1900    10, 000. 00 
Submitted  in  compliance  with  reaairements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  Juue  4,  1897. 

(See  Appendix  D  15.) 

16.  Oreenwich  Harbory  Connecticut — Greenwich  Harbor  is  a  shallow 
bay  aboat  2  miles  east  from  the  New  York  State  line  and  extending 
nearly  a  mile  northward  from  Long  Island  Soand.  Before  i  mprovement 
the  upper  part  of  the  harbor  ran  bare  at  ordinary  low  water,  and 
vessels  landing  at  any  of  the  docks,  except  those  in  the  outer  harbor, 
could  enter  only  at  full  tide  and  with  draft  of  not  over  (i  feet. 

The  mean  rise  of  tide  is  about  7^  feet. 

The  preliminary  examination  of  this  harbor  was  made  in  compliance 
with  the  river  and  harbor  act  of  1894,  and  the  report  submitted  in 
House  Ex.  Doc.  No.  25,  Fifty-third  Congress,  third  session.  It  is  also 
printed  in  the  Report  of  Chief  of  Engineers  for  1895,  page  860.  The 
improvement  recommended  was  adopted  under  the  river  and  harbor 
act  of  1896,  which  appropriated  money  to  begin  the  work. 

Tinder  date  of  September  26, 1896,  a  report  upon  the  survey  author- 
ized by  the  river  and  harbor  act  of  June  3, 1896,  was  made,  and  a  proj- 
ect and  estimate  submitted.  A  channel  90  feet  wide  is  to  be  made 
from  the  mouth  of  the  harbor  to  a  causeway  at  its  head,  a  distance  of 
about  a  mile,  to  be  9  feet  deep  at  mean  low  water  to  the  lower  docks 
and  6  feet  deep  above.  The  upper  end  is  slightly  enlarged  to  form  a 
turning  basin.  The  estimated  cost  was  $20,000.  Harbor  lines  were 
established  in  1895. 

Up  to  June  30, 1897,  no  work  had  been  done;  a  contract  for  dredging 
had  been  entered  into. 

During  the  fiscal  year  a  channel  6  feet  deep  at  mean  low  water  and 
45  feet  wide  was  dredged  from  the  6-foot  curve  opposite  the  lower  dock 
to  the  upper  dock,  near  the  upper  end  of  the  proposed  channel,  a  distance 
of  half  a  mile. 

At  the  close  of  work  on  January  15, 1898,  the  low- water  depth  over 
the  improvement  was  6  feet,  and  it  is  believed  that  that  depth  still 
exists. 

The  commerce  of  Greenwich  Harbor  consists  of  coal,  building  mate- 
rials, stone,  and  general  merchandise.  The  improvement  is  designed  to 
facilitate  the  transportation  of  this  freight,  which  previous  to  the  com- 
mencement of  work  could  only  be  done  at  high  water. 
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The  reported  ralae  of  this  eommeroe  for  1897  wae  10,432,600.  One  new  line  of 
tranepor&iion  is  contemplated. 

July  1,1897,  balance  unexpended $0,889.09 

Jane  30, 1^,  amount  expended  during  fiscal  year 4,449.35 

July  1, 1898,  balance  unexpended 939.74 

July  1,1898,  outstanding  liabilities 125.00 

July  1, 1898,  balance  available 814.74 

{Amount  (estimated)  required  for  completion  of  existing  project 14, 000. 00 
Amount  to  at  can  be  profitably  expended  in  fiscalrearendiDg  JuneSO,  1900    14, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  D  16.) 

ST7BYEYS  MADE  IN  OOMPLIANOB  WITH  RIYEB  AUB  HARBOR  AOT  OF 

JXnVB  3,  1896. 

The  sarveys  of  the  following  localities,  required  by  the  river  and  har- 
bor act  of  June  3, 1896,  were  made  by  the  local  engineer,  Maj.  Smith  S. 
Leach,  Corps  of  Engineers,  and  reports  thereon  submitted: 

i.  Survey  of  Connecticut  River  between  Hartford^  Conn.y  and  Holyokej 
Mass. — M^jor  Leach  sabmitted  report  of  survey  November  13,  1897. 
The  plan  of  improvement  presented  provides  for  securing  between  Hoi- 
yoke  and  Hartford  a  channel  9  feet  deep  at  extreme  low  water  and  150 
feet  wide  at  the  same  stage,  by  the  construction  of  three  locks  and  mov- 
able dams  and  by  dredging  where  required.  The  cost  of  the  work, 
including  that  for  flowage,  is  estimated  at  $1,825,000,  but  this  total 
would  be  increased  to  $2,075,000  should  the  Ghauoine  type  of  dams  be 
used,  while  the  cost  of  maintenance,  together  with  operation  of  the 
locks  and  dams,  the  necessary  repairs  to  the  same,  and  the  small  amount 
of  dredging  possibly  required  to  keep  open  the  artificial  cuts,  is  esti- 
mated approximately  at  $8,000  per  annum.  The  execution  of  the  plans 
submitted  would  result  in  no  injury  to  the  canal  on  the  west  bank  or  to 
water  power. 

Befei'ence  is  made  to  the  fact  that  there  are  eleven  bridges  spanning 
the  river  between  Hartford  and  Ohicopee  which  would  not  permit  traf 
fie  under  the  proposed  project.  One  of  ttiese  structures,  a  temporary 
highway  bridge,  at  Hartford,  will  be  replaced  by  a  permanent  one,  the 
approved  plan  for  which  provides  ample  draw  opening. 

Major  Leach  states  that  a  military  reason  of  some  weight  for  making 
the  proposed  improvement  is  the  provision  of  water  carriage  to  the 
United  States  artsenal  at  Springfield,  and  it  is  his  opinion,  concurred  in 
by  the  division  engineer.  Col.  G.  L.  Gillespie,  Corps  of  Engineers,  that 
the  river  is  worthy  of  improvement  by  the  General  Government  between 
Hartford  and  Holyoke  in  the  manner  and  to  the  extent  set  forth. 

The  report  was  transmitted  to  Congress  and  printed  in  House  Doc 
No.  136,  Fifty-fifth  Congress,  second  session.    (See  also  Appendix  D 17.) 

2.  Survey  of  South  Norwalk  Harbor^  Connecticut — Major  Leach  sub- 
mitted report  of  survey  November  30, 1897.  The  approved  project  for 
improving  Norwalk  Harbor,  of  which  the  harbor  at  South  Norwalk  is 
a  part,  consists  in  removing  the  shoal  at  Ferrys  Point  to  a  depth  of  6 
feet  at  mean  low  water,  in  making  a  channel  to  South  Norwalk  150  feet 
wide  and  10  feet  deep  at  mean  low  water,  and  in  widening  the  two 
bends  at  the  harbor  entrance.  Major  Leach  recommends  amendment 
of  the  present  project  by  including  therein  a  branch  channel  to  East 
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Norwalk  60  feet  wide  and  6  feet  deep  at  mean  low  water,  estimated  to 
cost  $5,700,  by  deepening  the  present  channel  above  the  railroad  bridge 
to  8  feet  at  mean  low  water,  at  an  estimated  cost  of  $13,200,  and  by 
maintaining  the  project  dimensions  of  channel  over  the  entire  harbor, 
at  an  estimated  cost  of  $2,600  per  annum. 

In  the  opinion  of  the  local  officer  the  harbor  of  Norwalk  is  worthy  of 
improvement  by  the  General  Government  in  the  manner  and  to  the 
extent  set  forth,  and  his  views  and  recommendations  are  concarred  in 
by  the  division  engineer,  Col.  G.  L.  Gillespie,  Corps  of  Engineers. 

The  report  was  transmitted  to  Congress  and  printed  in  House  Doc. 
No.  129,  Fifty-fifbh  Congress,  second  session.    (See  also  Appendix  D 18.) 

IMPROVEMENT  OF  BAY  RIDGE,  RED  HOOK,  AND  BUTTERMILK  CHAN- 
NELS, NEW  YORK  HARBOR,  OP  RIVERS  AND  HARBORS  IN  NEW  YORK 
ON  LONG  ISLAND  SOUND,  AND  ON  THE  SOUTHERN  SHORE  OF  LONG 
ISLAND. 

This  district  was  in  the  charge  of  Maj.  H.  M,  Adams,  Corps  of  Engi- 
neers, having  under  his  immediate  orders  Lieut.  Eobert  B.  Raymond, 
Corps  of  Engineers,  the  entire  year,  and  Lieut.  James  F.  Mclndoe, 
Corps  of  Engineers,  since  April  11, 1898.  Division  Engineer,  Brig. 
Gen.  G.  L.  Gillespie,  XJ.  S.  Volunteers,  colonel,  Corps  of  Engineers. 

I.  Port  Chester  Harbor^  New  YorJc. — This  harbor,  at  the  boundary 
between  the  States  of  New  York  and  Connecticut,  consists  of  a  bay 
opening  into  Long  Island  Sound  at  the  month  of  Byram  Biver  and  of 
the  lower  part  of  the  river  itself,  which  is  navigable  for  about  a  mile 
above  its  mouth. 

The  original  available  depth  in  the  river  was  not  more  than  a  foot  at 
low  water,  and  Salt  Bock  in  the  river  and  Sunken  Hock  in  the  bay  were 
considered  dangerous  obstructions. 

The  project  for  improvement,  adopted  in  1871,  provided  for  the 
removal  of  these  rocks  to  9  and  11  feet  depth,  respectively,  and  for  the 
construction  of  a  breakwater  at  Byram  Point,  at  the  mouth  of  the  har- 
bor, the  estimated  cost  being  $96,G32. 

In  1884  the  project  was  extended  to  provide  for  dredging  a  channel 
2i  feet  deep,  and  from  60  to  100  feet  wide,  from  the  bay  to  the  vicinity 
of  the  village  wharves.  In  1888  the  project  was  further  modified  to 
omit  the  removal  of  Sunken  Bock  and  to  build  a  breakwater  from  that 
rock  to  Byram  Point,  which  should  also  serve  as  a  beacon  on  the  rock. 
A  revised  estimate  of  cost,  made  in  1890  in  accordance  with  these  niod- 
ifications,  reduced  the  cost  of  completion  by  about  $40,000,  making  the 
total  estimated  cost  $57,000. 

Up  to  June  30, 1897,  $51,813.45  had  been  expended.  Salt  Bock  had 
been  removed  to  9  feet  depth;  the  breakwater  from  Sunken  Bock  to 
Byram  Point  had  been  completed;  a  channel  had  been  dredged  up  to 
Town  Dock  8  feet  deep  at  mean  low  water  and  75  feet  wide,  thence  to 
the  steamboat  landing  6  feet  deep  and  60  feet  wide,  and  thence  to  the 
head  of  navigation  2^  feet  deep. 

No  work  was  done  during  the  past  fiscal  year. 

The  results  of  the  work  have  been  to  admit  vessels  of  greater  draft 
thaa  formerly,  and  to  provide  them  with  shelter  while  waiting  for  high 
tide  to  go  to  the  landings. 

The  commerce  of  this  harbor  consists  of  coal,  iron,  building  mate- 
rials, farm  produce,  and  miscellaneous  freights,  amounting  to  about 
118,950  tons  in  1897.  The  annual  value  of  this  commerce  is  estimated 
at  about  forty  times  the  entire  cost  of  the  project  when  completed. 
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The  following  table  shows  the  tonnage  of  commerce  reported  for  this 
harbor  for  several  years  since  1885: 

Tons. 

1S86 81,000 

1890 160,000 

1883 163,000 

1896 73,257 

1896  114,749 

No  new  lines  of  transportation  have  been  reported  as  established 
since  July  1, 1897. 

July  1, 1897,  hahuice  unexpended $186.55 

Jane  30, 18SKB,  auioant  expended  during  fiscal  year 186. 55 

{Amount  (estimated)  required  for  oompletion  of  existing  project 5, 000. 00 
Amount  thatcan  be  profitably  expended  iu  fiscal  year  ending. June  30, 1900      5, 000. 00 
Submitted  in  oompliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  ciril  act  of  June  4, 1897. 

(See  Appendix  E  1.) 

2.  Mamaroneek  Harbor,  yew  Yorlc. — This  harbor  consists  of  a  narrow 
inlet  opening  into  a  broad  bay,  with  several  dangerous  rocks  in  or  near 
the  channel  at  head  of  the  bay.  The  low- water  depth  to  the  old  steam- 
boat wharf  halfway  np  the  inlet  was  5  feet;  thence  to  the  upi)er  wharves 
it  was  abont  1  foot. 

A  project  for  improvement,  adopted  in  1882,  provided  for  removing 
one  rock  to  4  feet  depth,  five  rocks  to  7  feet  depth,  and  for  .making  a 
channel  100  feet  wide  and  7  feet  deep  at  mean  low  water  np  to  the  old 
steamboat  wharf,  and  thence  to  the  npper  wharves  80  feet  wide  and  4 
feet  deep,  at  an  estimated  cost  of  $43,000. 

Up  to  Jnne  30, 1897,  $24,939.46  had  been  expended.  One  rock  had 
been  removed  to  4  feet  depth  and  two  to  7  feet  deptli  at  mean  low 
water,  and  a  channel  60  feet  wide  and  6  feet  deep  at  mean  low  water 
had  been  dredged  from  deep  water  in  the  bay  to  the  upper  wharves,  a 
length  of  3,550  feet. 

Daring  the  past  fiscal  year  no  work  was  done. 

The  commerce  of  Mamaroneck  Harbor  is  principally  coal,  building 
materials,  farm  produce,  and  general  merchandise,  amounting  in  18  7 
to  51,673  tons.  The  improvement  has  made  the  upi)er  wharves  access- 
ible to  vessels  of  4  feet  greater  draft,  and  has  made  the  entrance  to  the 
harbor  safer  and  easier. 

The  annual  value  of  the  commerce  is  estimated  at  about  twenty  times 
the  entire  cost  of  the  improvement,  when  completed. 

Ko  new  lines  of  transportation  have  been  established  during  the  past 
fiscal  year. 

July  1,1897,  balance  unexpended J^.  54 

June  30, 1898,  amount  expended  durinp:  fiscal  year 60. 54 

f  Amount  (estimated)  required  for  completion  of  existing  project 18, 000. 00 
Amount  thatcan  be  profitably  expeiKlod  in  tiscal  year  eudin;;  June  30,1900    10, 000. 00 
Submitted  in  compliance  with  re(]nireinent6  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  E  2.) 

3.  East  Chester  Creelc,  New  York. — This  is  a  small  tidal  stream  empty- 
ing into  Pelham  Bay,  at  the  west  end  of  the  north  shore  of  Long  Island 
Sound.  Before  improvement  it  was  navigable  at  high  tide  for  vessels 
drawing  7  feet  only  np  to  Lock  woods,  a  distance  of  2^  miles.  The  rise 
of  tide  is  7.1  feet. 
EWG98 8 
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The  original  project  for  improvementY  adopted  in  1873,  provided  for 
making  a  channel  100  feet  wide  and  9  feet  deep  at  mean  high  water 
(about  2  feet  at  low  water)  from  deep  water  in  Pelham  Bay  to  a  point 
3,000  feet  above  Lockwoods,  at  an  estimated  cost  of  9136,500,  subse- 
quently reduced  to  9124,000. 

Up  to  June  30, 1897,  $80,615.26  had  been  expended  upon  this  improve- 
ment. The  channel  had  been  made  the  full  depth  ^and  width  up  to  a 
point  3,000  feet  above  Lockwoods;  below  Lock  woods,  for  a  distance  of 
half  a  mile,  the  depth  had  shoaled  and  the  channel  narrowed. 

During  the  past  fiscal  year  14,869  cubic  yards  of  sand,  mud,  loose 
and  solid  rock  was  removed  from  the  channel  between  Town  Dock  and 
Lockwoods,  making  the  channel  from  90  to  100  feet  wide. 

The  balance  of  funds  remaining  was  not  sufficient  to  effect  any  use- 
ful extension  of  channel. 

The  project  of  1873  is  considered  completed;  the  channel  is  in  good 
navigable  condition  to  the  point  3,000  feet  above  Lockwoods ;  no  appro- 
priation is  required. 

The  commerce  of  East  Chester  Greek  consists  of  coal,  building  ma- 
terials, stone,  and  miscellaneous  freights,  amounting  in  1896  to  94,928 
tons. 

The  following  table  shows  the  variations  in  amount  of  commerce 
reported  for  several  years  since  the  first  report  in  1887 : 


Tons.- 

1887 16,110 

1890 • 19,505 

1892 47.115 


Tons. 

1893 55,990 

1894 137,268 

1895 94,928 


The  value  of  this  commerce  in  1896  is  estimated  at  about  18  times 
the  entire  cost  of  the  completed  improvement. 

No  new  lines  of  transportation  have  been  established  during  the  past 
fiscal  ^ear. 

July  1, 1897,  balance  unexpended $10,384.74 

June  30, 1898,  amoont  expended  during  fiscal  year 9,373.84 

July  1, 1898,  balance  unexpended 1,010.90 

(See  Appendix  E  3.) 

4.  Bronx  River^  New  York, — The  navigable  part  of  this  stream  is  the 
tidal  part,  extending  about  3  miles  from  its  mouth,  and  lying  wholly 
within  the  limits  of  the  city  of  New  York.  It  has  naturally  a  depth  of 
4  feet  at  the  entrance,  decreasing  to  less  than  1  foot  at  the  head  of 
navigation,  where  the  rise  of  tide  is  about  6  feet. 

The  project  for  improvement  was  adopted  in  compliance  with  the 
river  and  harbor  act  of  1896,  and  contemplates  dredging  and  rock 
removal  to  make  a  channel  4  feet  deep  at  mean  low  water,  to  be  100 
feet  wide  at  and  near  the  mouth,  decreasing  to  50  feet  at  the  head  of 
navigation.    The  estimated  cost  is  $85,985. 

Up  to  June  30, 1897,  $2,498.91  had  been  expended  upon  rock  removal 
under  a  contract  then  in  progress. 

During  the  past  fiscal  year  123.03  cubic  yards  of  rock  was  removed 
from  three  ledges  in  the  lower  part  of  the  stream,  deepening  shoal 
places  left  under  the  contract;  the  total  amount  removed  under  the 
contract  was  1,250  cubic  yards,  making  a  depth  of  6  feet  at  mean  low 
water  where  the  previous  available  depth  was  about  1  foot,  over  about 
a  half  mile  length  of  the  river  at  a  point  1^  miles  above  its  mouth. 

Future  appropriations  should  be  applied  to  the  rock  removal  and 
dredging  proposed  under  the  adopted  project. 

The  commerce  of  Bronx  River  consists  principally  of  coal,  lumber, 
building  materials,  etc.,  amounting  in  1897  to  139,310  tons,  valued  at 
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$526,026.    This  valnation  is  aboat  six  times  the  estimated  cost  of  the 
projected  improvement. 
The  following  table  shows  previous  freights,  so  far  as  reported: 

Tons. 

1890^  about 220,000 

1896 94,244 

July  lyl897.  balance  nnezpended $7,601.09 

June  oO,  1898^  amount  expended  during  fiscal  year 7,501.09 

(Amount  (estimated)  required  for  completion  of  existing  project 75, 985. 00 
Amountthat  can  be  proiStablyexpended  in  fiscal  year  endms  June  30, 1900    10,  OUO.  00 
Submitted  in  oompliauce  with  requirements  of  sections  3  of  river  and 
harbor  acts  of  1866  and  18b7  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  E  4.) 

5.  Mattiiuck  Harbor ^  New  York. — This  harbor  is  a  tidal  inlet  extend- 
ing abont  2  miles  soath  from  Long  Island  Sonnd  to  the  village  of  Matti- 
tack,  on  Long  Island,  about  70  miles  east  from  New  York  Oity.  The 
natural  depth  at  the  entrance  is  from  1  to  2  feet  at  low  tide;  inside  the 
entrance  the  depth  is  rather  greater  to  the  tide  mill,  about  a  mile  ftom 
its  mouth;  above  the  tide  mill  slack  high  water  is  maiutained,  with 
depth  of  about  6  feet  to  Mattituck.  The  rise  of  tide  outside  the  har- 
bor's mouth  is  4.8  feet  aud  below  the  tide  mill  but  2.2  feet 

The  project  for  improvement,  adopted  under  the  terms  of  the  river 
and  harbor  act  of  June  3, 1896,  contemplates  making  a  channel  of  7 
feet  depth  at  mean  low  water,  to  be  100  feet  wide  at  the  entrance,  and 
thence  to  the  tide  mill  to  be  80  feet  wide,  and  extending  the  same  to 
the  village  of  Mattituck  with  depth  of  7  feet  at  high  water  and  80  feet 
width,  the  entrance  channel  to  be  protected  by  parallel  jetties.  The 
estimated  cost  of  this  work  is  $83,000. 

No  work  has  been  done  under  this  project  and  no  money  expended. 

In  carrying  out  the  project  for  improvement  the  first  work  done 
should  be  the  construction  of  the  jetties  at  the  entrance,  estimated  to 
cost  about  $40,0<K).  The  available  funds  are  sufiftcient  to  build  only 
one-half  of  one  of  the  jetties,  which  would  be  of  no  benefit  to  naviga- 
tion. Therefore,  it  is  proposed  to  defer  the  beginning  of  work  until 
sufiicient  funds  are  provided  to  build  one  or  both  jetties,  which  could 
be  done  in  one  working  season. 

The  commerce  of  Mattituck  Harbor  consists  of  farm  produce  and 
fertilizers,  amounting  in  1890  to  about  3,000  tons,  valued  at  $33,470. 
The  greater  part  of  the  local  freight  was  received  and  shipped  by  rail. 

July  1, 1897,  balance  unexpended $10,000.00 

July  1, 1898, balance  unexpended 10,000.00 

{Amount  (estimated)  required  for  completion  of  existing  project 73, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  iine  30, 1900  10, 000. 00 
Submitted  in  compliance  with  requirements  of  sectious  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  E  5.) 

6.  Port  Jefferson  Harbor ^  New  York. — ^This  harbor  is  a  large  and 
deep  inland  bay  with  a  narrow  entrance  or  inlet,  outside  of  which  was 
origiually  a  shoal  with  4  feet  depth  at  low  water.  The  location  of  the 
inlet  is  one  of  the  most  exposed  on  Long  Island  Sound. 

The  first  project  for  imi)rovement  was  adopted  in  1871  and  completed 
in  1883  at  a  total  cost  of  $79,000.  Two  jetties  were  built  to  shelter  the 
inlet  channt'l,  one  east  of  the  inlet,  1,390  feet  long,  and  one  west,  940 
feet,  both  to  scant  cross  section.  A  channel  8  feet  deep  at  mean  low 
water  and  100  feet  wide  was  dredged  through  the  inlet  and  the  shoal 
oatBide. 
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An  examination  of  Port  Jefferson  Inlet  was  made  under  the  river 
and  harbor  act  of  1888,  and  under  the  act  of  1890  a  project  for  improve- 
ment was  adopted  providing  for  a  depth  of  10  feet  at  mean  low  water. 
This  was  modified  in  compliance  with  the  terms  of  the  river  and  harbor 
act  of  1894,  to  make  a  depth  of  12  feet,  and  the  present  project  for 
improvement  therefore  provides  for  a  channel  through  the  harbor 
entrance  12  feet  deep  at  mean  low  water  and  2<H)  feet  wide,  to  be  made 
by  dredging  and  to  be  protected  by  extending  and  enlarging  the  pre- 
viously built  breakwaters,  at  an  estimated  cost  of  $145,000. 

Up  to  June  30,  1897,  $43,978.34  had  been  expended  upon  the  present 
project,  exclusive  of  $4,735.46  outstanding  liabilities;  both  jetties  had 
been  partly  enlarged,  a  channel  10  feet  deep  at  mean  low  water  and 
over  200  feet  wide  had  been  dredged  through  the  entrance  bar,  and 
from  160  to  180  feet  width  of  this  channel  had  been  further  deepened 
to  12  feet. 

During  the  past  fiscal  year  1,138  cubic  yards  was  dredged,  removing 
a  shoal  from  the  12-foot  channeL 

Future  appropriations  will  be  applied  to  enlarging  and  extending 
the  jetties  and  to  maintaining  the  12-foot  channel. 

The  commerce  of  this  harbor  consists  of  coal,  building  materials, 
farm  produce,  shellfish,  and  general  merchandise,  amounting  in  1897  to 
25,497  tons.  The  harbor  is  also  largely  used  as  a  winter  anchorage  for 
yachts.  The  result  of  the  improvement  has  been  to  render  access  to 
the  harbor  comparatively  easy  and  safe. 

The  annual  value  of  the  commerce  of  the  harbor  in  1897,  exclusive  oc 
shipbuilding  and  repairing,  is  estimated  at  about  twice  the  total  cost 
of  the  present  project. 

The  following  table  shows  the  recent  variations  in  the  commerce 
reported: 


Tons. 

1890 42,326 

1892 47,000 

1893 46,000 


Tons. 

1894 42,000 

1895 36,000 

1896 31,700 


Konew  lines  of  transportation  are  reported  as  established  during  the 
past  fiscal  year. 

July  1, 1897,  balance  unexpended $6,021.66 

June  30, 1898,  amount  expended  during  fiscal  year 5,242.45 

July  1,  1898,  balance  unexpended 779.21 

(Amount  (estimated)  required  for  completion  of  existing  project 95, 000. 00 
Amount  that  can  be  profitably  expendodiu  fiscal  year  ending  June  30, 1900    12, 000.00 
Submitted  in  compliance  with  requirements  of*  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  E  6.) 

7.  Huntington  Harbor^  New  York. — ^This  is  a  tidal  inlet  extending 
southward  from  Huntington  Bay  to  the  village  of  Huntington.  It  is 
about  2  miles  long,  quite  narrow,  and  landlocked,  and  has  a  natural 
available  depth  of  nearly  8  feet  at  mean  low  water  up  to  within  three- 
fourths  of  a  mile  of  the  head  of  the  harbor,  where  the  low-water  depth 
shoaled  gradually  to  zero. 

In  1872-73  a  channel  8  feet  deep  and  150  feet  wide  was  dredged  in 
the  upper  part  of  the  harbor  by  the  United  States  at  a  cost  of  $22,500. 
Within  ten  years  following  this  had  nearly  filled  up. 

In  1884  a  survey  was  ordered  by  Congress,  and  under  authority  of 
the  river  and  harbor  act  of  1890  a  project  for  improvement  was 
adopted,  providing  for  redredging  a  channel  8  feet  deep  and  100  feet 
wide  up  to  the  upper  wharves,  at  an  estimated  cost  of  $32,000.    The 
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estimate  also  includes  a  pile  protection  for  part  of  the  channel,  but  it 
seems  probable  that  equally  good  results  can  be  obtained  by  applying 
the  funds  to  dredging  a  greater  width. 

Up  to  June  30, 1897,  $21,680.23  had  been  expended  under  the  present 
project  in  dredging  a  channel  8  feet  deep  at  mean  low  water,  175  feet 
wide  np  to  the  ^nd  at  the  old  town  dock,  230  feet  wide  at  the  bend,  and 
100  feet  wide  for  about  200  feet  above  the  bend,  a  total  length  of  about 
3,500  feet 

No  work  has  been  done  during  the  past  fiscal  year. 

Future  appropriations  will  be  applied  to  such  dredging  as  is  neces- 
sary for  completing  and  maintaining  the  channel. 

The  commerce  consists  mainly  of  coal,  building  materials,  and  mis- 
cellaneous freights,  amounting  to  23,584  tons  in  1897. 

Vessels  which  formerly  waited  for  high  tide  to  reach  the  landings 
now  reach  them  at  any  ordinary  stage  of  water. 

The  present  annual  value  of  this  commerce  is  estimated  at  about  fif- 
teen times  the  entire  cost  of  the  present  project  when  completed. 

The  following  table  shows  the  variations  in  reported  tonnage  of  com- 
merce for  several  years  since  1890: 


Tons. 

1890 39,500 

1892 44,000 

1893 46,000 


Tons. 

1894 58,000 

1895 70,000 

1896 73,350 


No  new  lines  of  transportation  are  reported  as  established  during 
the  past  fiscal  year. 

July  1,  1897,  balance  anAxpended 

Jane  30, 1896,  ainoant  expended  daring  fiscal  year 


$319. 77 
319.77 


{Amonnt  (estimated)  required  for  completion  of  exist  in  f^  project 10, 000. 00 
Amount  thatoan  beprontably  expende<lin  fiscal  year  ending  Jane30,1900    10, 000. 00 
Submitted  in  compfianoe  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  oiyil  act  of  June  4,  1897. 

(See  Appendix  E  7.) 

S.  Oleneove  Harbor^  New  York. — This  harbor  is  an  inlet  on  the  east 
side  of  Hempstead  Harbor,  which  is  accessible  only  at  high  tide,  and 
a  breakwater  was  needed  to  shelter  vessels  while  at  anchor  waiting  for 
tides. 

The  project  for  improvement,  adopted  in  1888,  provided  for  a  riprap 
breakwater  about  2,500  feet  long,  extending  in  a  west- southwesterly 
direction  from  the  northwest  corner  of  the  Glencove  Dock,  the  top  to 
be  5  feet  wide  and  3  feet  above  mean  high  water,  and  slopes  to  be  1  on  1. 
Its  estimated  cost  was  $201,960.  In  1895  the  project  was  modified  to 
limit  the  length  of  the  breakwater  to  about  2,000  feet,  and  revised  esti- 
mates were  made,  based  upon  the  cost  of  work  already  done,  and 
reducing  the  estimate  of  cost,  from  the  beginning  of  work  in  1888,  to 
$135,000. 

Up  to  June  30, 1897,  $62,429.74  had  been  expended  in  building  1,465 
linear  feet  of  breakwater. 

The  only  work  done  during  the  past  fiscal  year  has  been  maintaining 
a  light  upon  the  end  of  the  unfinished  breakwater. 

The  commerce  of  Glencove  Harbor  consists  chiefly  of  coal,  corn, 
starch,  glucose,  and  miscellaneous  freights,  amounting  in  1897  to  733,400 
tons.  The  annual  value  of  these  freights  is  estimated  at  about  thirty 
times  the  cost  of  the  completed  improvement. 

The  result  of  this  im])rovement  has  been  to  afford  a  shelter  which 
enables  vessels  to  use  the  Glencove  Dock  in  all  weather  or  to  lie 
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securely  at  anchor  until  the  rise  of  tide  makes  the  inner  harbor  of  Glen- 
cove  navigable. 

Following  is  a  statement  of  the  amonnts  of  commerce  for  the  several 
years  since  1889  as  far  as  presented. 

Tou. 

1889 801,429 

1893 - 306,000 

1896 106,435 

July  1, 1897,  balance  unexpended $570.26 

June  30, 1898,  amount  expended  daring  fisoal  year 205.20 

Jaly  1, 1898,  balance  unexpended 365.06 

July  1, 1898,  outBtanding  liabilities 16.00 

July  1, 1898,  balance  available 349.06 

{Amount  (estimated)  required  for  completion  of  existing  project 72, 000. 00 
Amountthatoan  be  profitably  expended  in  fiscal  year  ending  June  30, 1900    10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  oiyil  act  of  June  4, 1897. 

(See  Appendix  E  8.) 

P.  Flushing  Bay ^  New  Tarh. — Before  improvement  the  available  depth 
in  this  broad,  shallow  bay  and  in  the  channel  leading  np  to  Flashing  was 
less  than  4  feet  at  mean  low  water. 

The  project  for  improvement,  adopted  in  1879,  contemplated  building 
16,700  feet  of  diking  to  form  a  tidal  basin  which,  by  filling  and  discharg- 
ing throngh  the  main  channel,  woald  maintain  a  channel  depth  of  6  feet 
or  more  at  mean  low  water,  after  once  dredging.  The  bottom  is  soft 
mud.    The  estimated  cost  of  this  work  was  9173,500. 

In  1888  the  project  was  modified  to  omit  part  of  the  diking,  which 
then  appeared  unnecessary,  and  in  1891,  at  the  request  of  many  citi- 
zens, the  extension  of  dikes  was  wholly  omitted  from  the  project. 

Up  to  July  1, 1897,  $122,374.76  had  been  expended;  4,663  linear  feet 
of  diking  had  been  built  and  a  channel  100  feet  wide  and  6  feet  deep 
at  mean  low  water  had  been  dredged,  in  places  several  times. 

No  work  was  done  during  the  past  year. 

Future  appropriations  should  be  applied  mainly  to  such  dredging  as 
may  be  needed  to  keep  the  channel  free  from  shoals. 

The  improvement  of  Flushing  Bay  has  resulted  in  making  the  water 
front  accessible  to  many  of  the  vessels  even  at  low  tide  and  in  permit- 
ting the  use  of  vessels  of  increased  drafb  at  high  tide. 

The  commerce  of  Flushing  Bay  consists  chiefly  of  coal,  building  ma- 
terials, dyewoods,  manufacturers'  and  miscellaneous  freights,  amounting 
in  1897  to  163,395  tons,  valued  at  $1,449,438.  This  value  is  about  eight 
times  the  cost  of  the  improvement. 

Following  is  a  statement  of  the  amounts  of  commerce  reported  for 
Flushing  Bay  during  the  several  years  since  1888: 

TODB. 

1888.... 229,235 

1894  (partial  returns) ^ 46,942 

1895 150,876 

1896 80,820 

July  1. 1897,  balanee  unexpended $625.24 

June  90, 1898,  amount  expended  during  fiscid  year 119.37 

July  1, 1898,  balance  unexpended 605.87 

(Amount  (estimated)  required  for  completion  of  existing  project 50, 500. 00 
Amonnt  that  can  be  profitably  expended  in  fiscal  year  end  luf  J  nne  30, 1900    10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  B  9.) 
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10.  Patekogue  River ^  New  Torh. — ^This  is  a  shallow  tidal  inlet  extend- 
ing abont  a  mile  northward  firom  the  shore  of  Great  South  Bay,  Long 
Island,  to  the  village  of  Patchogne.  The  natural  depth  in  the  stream 
and  over  a  bar  at  the  month  was  firom  2  to  3  feet  at  mean  low  water, 
and  the  rise  of  tide  is  abont  1  foot* 

In  1880  and  in  1886  examinations  were  made  by  order  of  Congress, 
and  in  1890  a  project  was  adopted  for  making  a  channel  6  feet  deep  at 
mean  low  water  and  60  feet  wide  from  Great  ISouth  Bay  to  the  village 
wharves,  abont  5,000  feet,  and  for  protecting  the  entrance  channel  by 
a  jetty  1,700  feet  long  on  the  west  side,  at  an  estimated  cost  of  $40,000. 

Up  to  Jane  30, 1897,  $34,04 1 .53  had  been  expended.  The  jetty  on  the 
west  side  of  the  entrance  had  been  completed  to  the  proposed  length 
of  1,700  feet,  and  a  channel  6  feet  deep  at  mean  low  water  and  60  feet 
wide  had  been  dredged  from  Great  South  Bay  to  80  feet  below  the 
harlK>r  lines  at  the  head  of  the  harbor,  300  feet  at  the  upper  end  being 
further  widened  to  100  feet  so  that  vessels  could  turn  about. 

During  the  past  fiHcal  year  the  shoals  in  the  previously  dredged 
channel  were  removed  to  a  depth  of  6  feet. 

Tie  project  for  this  improvement  is  completed. 

The  commerce  of  Patcbogue  River  consists  mainly  of  lumber,  coal, 
fish,  and  shellfish,  amounting  in  1897  to  25(l,(M>0  tons,  valued  at 
$3,G05,0<K).    This  value  is  90  times  the  entire  coat  of  the  improvement. 

1  he  improvement  has  enabled  vessels  of  6  feet  dratt  to  reach  the 
channel  opposite  the  docks  at  ordinary  tides  without  lightering. 

Following  is  a  statement  of  the  amounts  of  commerce  of  Patchogne 
Biver  reported  for  several  years  since  1890: 


Tona. 

1890 56,000 

1892 120,000 

1893 125,000 


Tout. 

1894 146.000 

1895 129.486 

1896 1A600 


Jnly  1,  1897,  balance  unexpended $5,968.47 

June  30, 1898,  amount  expended  daring  fiecal  year 5,247.87 


July  1, 1898,  balance  unexpended > 710.60 

(See  Appendix  E  10.) 

11.  Browns  OreeJc,  Sdyville^  N.  T. — ^This  is  a  narrow  stream  extending 
northward  from  Great  South  Bay  to  the  Sayville  Highway  Bridge, 
above  which  it  is  wholly  a  fresh  water  creek.  The  natural  depth  in 
the  creek  was  1  to  3  feet  at  low  tide,  and  on  a  bar  at  the  mouth  it  was 
less  than  1  foot. 

In  1890  a  project  was  adopted  for  making  a  channel  100  feet  wide 
and  4  feet  deep  at  mean  low  water  up  to  the  highway  bridge,  the 
entrance  channel  to  be  2  feet  deeper  and  to  be  protected  by  riprap 
jetties  on  either  side,  at  an  estimated  cost  oi  $46,000. 

Up  to  June  30, 1897,  $21,053.78  had  been  exx>ended;  the  west  jetty 
had  been  made  492  feet  long  and  the  east  jetty  438  feet  long,  and  a 
channel  had  been  dredged  100  feet  wide,  4  feet  deep  at  mean  low  water, 
and  1,893  feet  long. 

During  the  past  fiscal  year,  the  dredged  channel  was  extended  1,100 
feet,  making  it  2,993  feet  long,  and  shoals  in  and  near  the  entrance 
channel  were  deex>ened. 

Ttie  object  of  the  improvement  is  to  provide  a  shelter  for  small  oyster 
and  fishing  boats  owned  and  operated  in  the  vicinity.  The  channel 
already  dredged  is  largely  used  by  such  boats  for  this  purpose. 

Future  appropriations  should  be  applied  to  maintaining  and  extend- 
ing the  channel  and  to  completing  the  jettiea. 
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The  commerce  of  Browns  Greek  consists  principally  of  shellfish,  coal, 
lumber,  etc.,  amounting  in  1897  to  9,180  tons. 

The  annual  value  of  the  reported  commerce  is  about  four  times  the 
cost  of  the  completed  improvement. 

The  amounts  of  commerce  reported  heretofore  are  as  follows: 

TOBI. 

1895 36,080 

1896 86,871 

July  1, 1897,  balance  tinexpended $3,946.22 

June  30,  1898,  amount  expended  during  fiscal  year 3, 946. 22 

{Amount  (estimated)  required  for  completion  of  existing  project 21, 000. 00 
Amountthatcanbeprofitabl^expendediniiscalyearendiiig  June30, 1900      6, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  E  11.) 

12.  Oanarsie  Bay^  New  York. — Oanarsie  Bay  is  the  northwest  part  of 
Jamaica  Bay,  at  Oanarsie  Landing.  The  original  natural  depth  to  the 
landing  was  4^  feet  at  low  tide,  the  rise  of  tide  being  4.7  feet. 

In  1880  a  project  for  improvement  by  dikes  solely,  subsequently  modi- 
fied to  diking  and  dredging,  was  adopted  in  order  to  secure  a  channel 
100  to  150  feet  wide  and  6  feet  deep  at  mean  low  water,  connecting 
Oanarsie  Landing  with  Big  Ohannel,  in  Jamaica  Bay;  it  was  afterwards 
extended  to  include  a  south  channel  from  the  lauding  to  Island  Ohannel, 
to  be  4  feet  deep.    The  estimated  cost  was  988,000. 

Up  to  June  30, 1897,  964,470.59  had  been  expended.  Two  dikes  had 
been  built,  one  on  the  north  side  of  the  channel  1,058  feet  long  and  one 
on  the  south  side  820  feet  long;  the  main  channel  had  been  dredged  6 
feet  deep  at  mean  low  water  and  125  to  150  feet  wide  for  its  full  length; 
a  channel  5  feet  deep  and  50  feet  wide  had  been  dredged  to  connect 
with  Gophel  Ohannel  on  the  northeast,  and  another  4  feet  deep  to  con- 
nect with  Island  Ohannel  on  the  southwest. 

During  the  past  fiscal  year  no  work  was  done. 

Future  appropriations  should  be  applied  mainly  to  keeping  the  dikes 
in  repair  and  to  maintaining  the  dredged  channels. 

The  commerce  of  Oanarsie  Bay  consists  mainly  of  building  materials, 
fertilizers,  fish,  and  coal,  amounting  in  1896  to  50,087  tons. 

The  annual  value  of  this  commerce  is  estimated  at  about  five  times 
the  total  cost  of  the  improvement  when  completed. 

This  commerce  is  benefited  by  the  Increased  depth  to  the  landing, 
which  obviates  the  delay  awaiting  the  rising  of  the  tide.  The  most 
important  use  of  the  channel  is  the  transi)ortation  of  passengers  to 
summer  resorts  on  Rockaway  Beach. 

The  following  is  a  statement  of  amounts  of  commerce  reported  for 
several  years  since  1890: 


TODB. 

1890 50,898 

1892 67,510 

1893 69,510 


Tons. 

1894 133,425 

1895 148,564 

1896 50,087 


July  1,  1897,  balance  unexpended $529.41 

July  1,  1898,  balance  unexpended 529.41 


{Amount  (estimated)  required  for  completion  of  existing  project 23, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  June  30, 1900  10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  i,  1897. 

(See  Appendix  E  12.) 
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13.  Bay  Ridge  Channel^  the  triangular  area  between  Bay  Ridge  and 
Red  Hook  ehannelSy  and  Red  Hook  and  Buttermilk  channeU^  in  the  harbor 
of  N'eiD  York. — These  channels  lie  along  the  east  shore  of  the  Upper 
Bay,  New  York  Harbor,  and,  in  the  seqaence  named,  form  an  eastern 
channel  between  the  Narrows  and  the  East  River,  separated  from  the 
main  channel  by  a  broad  shoal  off  the  month  of  Gowanns  Bay  and  by 
Governors  Island.  The  lower  part  of  this  waterway,  consisting  of  Bay 
Bidge  and  Bed  Hook  channels,  had  a  natural  low-water  depth  of  7  to 
12  feet;  Buttermilk  Channel  had  a  natural  depth  of  26  feet  in  a  narrow, 
crooked  channel,  with  Buttermilk  and  Bed  Hook  shoals  on  either  side. 

Prior  to  1896  this  improvement  was  carried  on  under  two  separate 
projects,  one  for  improving  Buttermilk  Channel,  adopted  in  1880  and 
modified  subsequently  so  as  to  provide  for  the  removal  of  Buttermilk 
and  Bed  Hook  shoals  to  26  feet  depth  at  mean  low  water,  at  an  esti- 
timated  cost  of  $529,000,  and  one  for  improving  Gowanns  Bay  channels, 
adopted  in  1881  ana  subsequently  modified  so  as  to  provide  for  dredg- 
ing Bay  Bidge  Channel  800  feet  wide  and  26  feet  deep,  Bed  Hook 
Channel  400  feet  wide  and  26  feet  deep,  dredging  the  triangular  area 
between  these  channels  to  the  same  depth,  and  making  Gowanns  Creek 
Channel  250  feet  wide  and  21  feet  deep,  at  a  total  estimated  cost  of 
•1,124,400. 

Up  to  June  30, 1897,  $493,962.68  had  been  expended  upon  Buttermilk 
Channel  and  $640,041  upon  the  Gowanus  Bay  channels.  Buttermilk 
Shoal,  at  the  upper  end  of  Buttermilk  Channel,  had  been  completely 
removed  to  26  feet  depth  at  mean  low  water,  and  600  feet  had  been 
removed  from  the  northwest  side  of  the  Bed  Hook  Shoal  to  the  same 
depth ;  the  Bay  Bidge  Channel  had  been  made  375  feet  wide  and  21 
feet  deep,  with  a  depth  of  26  feet  for  175  to  200  feet  of  this  width,  and 
the  Bed  Hook  Channel  had  been  made  350  feet  wide  and  21  feet  deep, 
with  2(»  feet  depth  for  200  feet  of  this  width. 

By  the  terms  of  the  river  and  harbor  act  of  1896  these  works  were 
consolidated  and  a  small  improvement  of  Gowanus  Canal  was  added, 
and  the  adopted  project  now  consists  in  dredging  channels  of  26  feet 
depth  at  mean  low  water,  with  widths  as  follows:  For  Bay  Bidge 
Channel,  800  feet;  for  the  triangular  area  between  Bay  Bidge  and  Bed 
Hook  channels,  maximum  width,  900  feet;  for  the  Bed  Hook  Channel, 
400  feet;  for  Buttermilk  Channel  at  Bed  Hook  Shoal,  1,000  feet,  and 
for  dredging  Gowanus  Canal  from  Percival  street  to  Hamilton  Avenue 
Bridge  to  the  extent  of  $5,000;  at  a  total  estimated  cost  of  $837,300. 
The  item  in  the  act  is  as  follows: 

Improving  Bay  Eidge  ChanDel,  the  triangular  area  between  Bay  Ridge  and  Red 
Hook  channels,  and  Red  Hook  and  Buttermilk  channels,  in  the  harbor  of  New  York, 
New  York:  Continnlng  improvement,  two  hundred  thousand  dollars:  Provided, 
That  the  work  shaH  be  begnn  at  the  southerly  end  of  Bay  Ridge  Channel  and  con- 
tinne  through  it  and  the  others  in  the  order  named,  until  each,  as  the  work  advances 
northerly,  is  completed  in  turn,  so  that  each  shall  have  a  uniform  mean  low- water 
depth  of  twenty  six  feet  and  width  as  recommended  for  each :  And  provided  further ^ 
That  out  of  said  sum  five  thousand  dollars  shaU  be  expended  in  dredging  Gowanus 
Canal  from  Percival  street  to  Hamilton  Avenue  Bridge:  And  provided  further^  That 
contracts  may  be  entered  into  by  the  Secretary  of  War  for  the  completion  of  the 
whole  of  said  work,  to  be  paid  for  as  appropriations  may  be  made  from  time  to  time 
by  law,  not  exceeding  in  the  aggregate  six  hundred  and  thirty- seven  thousand  three 
hundred  dollars,  exclusive  of  the  amount  herein  and  heretofore  appropriated. 

Up  to  Jnne  30, 1897,  $94,439.69  had  been  expended  under  the  project 
of  1896.  Bay  Eidge  Channel,  below  Forty-third  street,  had  been  widened 
to  its  projected  width  of  800  feet,  with  26  feet  depth ;  above  Forty  third 
street  it  had  been  widened  to  270  feet;  the  improvement  of  Gowanus 
Canal,  as  projected,  had  been  completed. 
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During  the  past  fiscal  year  Bay  Ridge  Ohanael  has  been  widened  to 
800  feet  for  its  entire  length;  the  triangular  area  between  Bay  Bidge 
and  Bed  Hook  channels  has  been  made  full  depth  and  width,  and  Bed 
Hook  Channel  has  been  made  full  depth  (26  feet)  for  about  three-fourths 
its  length,  with  width  in  different  stages  of  progress. 

Work  on  Bed  Hook  Shoal,  Buttermilk  Channel,  has  not  been  begun. 

The  available  funds  and  future  appropriations  will  be  applied  to 
completing  the  work  in  the  order  prescribed  by  the  act  of  Congress  of 
June  3, 1896. 

The  commerce  of  this  part  of  New  York  Harbor  consists  of  coal,  grain, 
lumber,  iron,  and  other  freights,  amounting  iu  1897  to  12,333,171  tons, 
valued  at  $569,826,961.  The  amount  of  commerce  in  transit  through 
these  channels  can  not  be  estimated. 

The  improvement  already  made  has  resulted  in  making  these  chan- 
nels available  for  vessels  of  much  greater  draft  than  formerly. 

BAT  BIDGB,   KKD  HOOK,  AMD  BUTTEBiaLK  CHANNELS. 

Jnly  1, 1897,  balance  unexpended $455,560.81 

Arn'oont  appropriated  by  eimdry  oivil  act  approved  July  1, 1898 130, 000. 00 

585,660.31 
June  SO,  1898,  amount  eixpended  during  fiscal  year 193, 770. 74 

July  1,1898,  balance  unexpended 381,789.67 

July  1,1898,  outBtanding  liabilities $59,847.39 

July  1, 1898,  amount  covered  by  uncompleted  contracts 172,030.68 

231,878.07 

Jnly  1, 1898,  balance  available 169,911.50 

CHANNBL  IN  OOWANUS  BAT,  NEW  TORK. 

July  1, 1897,  balance  unexpended $1,059.00 

June  30, 1898,  amount  expended  during  fiscal  year 1, 059. 00 

BUTTERMILK  CHANNEL,  NEW  TORK. 

July  1, 1897,  balance  unexpended $2,387.82 

July  1,  1898,  balance  unexpended 2,387.82 

(See  Appendix  E  13.) 

14,  Oowanus  Creek  Channel^  New  York  Harbor. — ^That  part  of  Oowanns 
Greek  improved  nnder  the  title  of  Qowanus  Creek  Gbaniiel  is  the  part 
from  the  foot  of  Percival  street  on  the  east  to  the  junction  of  Bed  Hook 
and  Bay  Kidge  channels  on  the  west. 

Before  improvement  Gowanns  Greek  Ghannel  had  an  available  low- 
water  depth  of  about  11  feet. 

In  1881  a  project  for  improvement  of  the  several  channels  in  Gowanns 
Bay  was  adopted  which,  as  subsequently  modified,  provided  for  making 
a  depth  of  21  feet  at  mean  low  water  in  the  Gowanns  Greek  Ghannel, 
with  width  extending  to  the  harbor  lines  on  either  side.  This  was 
accomplished  in  1893  under  parts  of  appropriations  made  for  the  several 
channels,  of  which  it  is  estimi  led  that  about  $75,000  was  applied  to 
Gowanns  Greek  Ghannel. 

Up  to  July  1,  1890,  about  $75,000  had  been  expended  on  this  work. 
The  channel  had  been  made  21  feet  deep  at  mean  low  water  to  the  har- 
bor lines  on  either  side,  and  the  project  was  completed. 

Under  the  terms  of  the  river  and  harbor  act  of  1896  a  project  was 
adopted  for  making  the  Gowanns  Greek  Ghannel  20  feet  deep  at  mean 
low  water  between  the  foot  of  Percival  street  and  Bed  Hook  Ohannely 
at  a  total  estimated  cost  of  $70,000« 
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Tip  to  June  30, 1897,  $11,129.50  bad  beea  expended  under  this  proj- 
ect, and  the  channel  throughoat  the  creek  from  Red  Hook  Channel  np  to 
the  foot  of  Perdval  street,  a  distance  of  3,000  feet,  had  been  made  26 
feet  deep  at  mean  low  water  and  about  100  feet  wide,  under  a  contract 
then  nearly  completed. 

During  the  past  fiscal  year  this  contract  was  completed  and  the  26- 
foot  channel  was  further  widened  25  feet,  making  it  125  feet  wide. 

The  commerce  received  and  shipped  in  Gk>wanuB  Greek  consists  of 
ooal,  lumber,  building  materials,  and  miscellaneous  goods,  amounting 
in  1897  to  215,352  tons,  valued  at  $2,631,752.  In  addition  2,083,680 
tons  passed  through  Gk>wanus  Greek  Ghannel  to  and  from  Gowanus 
Canal,  valued  at  $20,000,000  or  over,  making  a  total  of  2,299,032  tons. 
The  annual  value  of  this  commerce  is  about  three  hundred  times  the 
total  cost  of  the  present  project. 

The  improvement  has  resulted  in  admitting  to  this  channel  vessels  of 
15  feet  greater  draft  than  formerly. 

Following  is  a  statement  of  the  tonnage  of  commerce  reported  at 
docks  of  Oowanus  Creek,  New  York: 

Tout. 

1896 866,290 

1S96 220,748 

1897 215,352 

July  1, 1897,  balance  nnezpended $13,870.50 

June  90, 1898,  amoont  eziiended  during  fiBcal  year 12, 829. 81 

Joly  1, 1898,  balance  unexpended 1,041.19 

a 

f  Amount  (estimated)  required  for  completion  of  existing  project 45, 000. 00 
Amonnt  thatean  be  profitably  expended  in  fiscal  vear  ending  Jane30,1900    25, 000. 00 
Submitted  in  compliance  with  reqairements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  E  14.) 

15.  Newtown  Greeks  New  York. — ^This  is  a  tidal  stream  about  4  miles 
long,  extending  from  the  eastern  part  of  the  city  of  Brooklyn  to  the 
East  Biver,  opposite  Thirty-fourth  street,  New  York  City.  It  had  for- 
merly a  depth  of  12^  feet  at  mean  low  water  at  the  mouth,  decreasing 
to  4  feet  at  the  head. 

In  1880  a  project  for  improvement  was  adopted  which  provided  for 
deepening  the  channel  near  the  mouth  of  the  creek  at  an  estimated 
cost  of  $36,250,  subsequently  increased  to  $44,050.  The  river  and  har- 
bor act  of  1882  ordered  a  survey  of  the  creek  from  its  mouth  to  the 
Metropolitan  Avenue  Bridge,  and  under  the  appropriation  of  1884  the 
project  was  extended  to  include  this  section  of  the  creek  and  to  make 
a  channel  throughout  of  21  feet  depth  and  200  feet  width  at  and  near 
the  mouth,  decreasing  to  10  feet  depth  and  100  feet  width  at  the  head, 
at  a  total  estimated  c;ost  of  $255,500. 

July  1, 1896,  the  channel  had  been  made  18  feet  deep  and  from  150 
to  175  feet  wide  up  to  Yemon  Avenue  Bridge,  a  distance  of  2,300  feet, 
with  a  narrow  channel  21  feet  deep,  and  above  this  bridge  it  had  been 
dredged  to  depths  of  18  to  10  feet  with  widths  of  100  to  40  feet  up  to  the 
Metropolitan  Avenue  bridge,  at  a  cost  of  $197,500. 

Under  the  terms  of  the  river  and  harbor  act  of  1896  the  project  was 
modified  to  provide  for  a  channel  np  to  the  Metropolitan  Avenue  bridge, 
to  be  uniformly  125  feet  wide  and  18  feet  deep  at  mean  low  water,  at  a 
cost  not  to  exceed  $450,000,  and  a  contract  for  the  completion  of  the 
project  was  entered  into.  The  projected  work  can  be  completed  at  a 
cost  of  about  $213,000. 
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Up  to  Jane  30, 1897,  $20,953.67  had  been  expended  under  the  modi- 
fied project,  and  the  channel,  126  feet  wide  and  18  feet  deep,  had  been 
extended  upward  from  Vernon  avenue  a  distance  of  7,500  feet. 

Dredging  has  been  continued  daring  the  past  fiscal  year,  and  the 
channel  has  been  deepened  as  projected  for  about  7,000  feet  farther. 
Work  is  still  in  progress. 

The  commerce  of  Newtown  Creek  consists  principally  of  coal,  build- 
ing materials,  petroleum  and  petroleum  products,  chemicals,  etc., 
amounting  in  1897  to  3,228,544  tons,  valued  at  $54,446,931.  The  esti- 
mated  annual  value  of  this  commerce  is  about  one  hundred  times  the 
aggregate  of  amounts  appropriated  for  Newtown  Creek. 

Commercial  statistics  in  tons  for  the  years  1896  and  1897  are  as 
follows : 

Tons. 

1896 2,740,482 

1897 3,228,544 

The  improvement  of  the  channel  has  rendered  much  of  this  com- 
merce possible,  and  has  saved  lighterage  on  much  more. 

July  1,1897,  balance  nuexpended $192,046.83 

June  30, 1898,  amoiint  expended  daring  fiscal  year 69,712.24 

Jnly  1, 1898,  balance  unexpended 122,334.09 

July  1, 1898,  outstanding  liabilities $18,079.94 

July  1. 1898,  amount  covered  by  uncompleted  contracts 93, 164. 87 

111,244.81 

July  1, 1898,  balance  available 11,089.28 

(See  Appendix  E  15.) 

16.  Removing  sunken  vessels  or  craft  obstructing  or  endangering  navi- 
gation.— A  vessel,  name  unknown,  sunk  in  Newtown  Creek,  New  York, 
several  years  ago,  became  a  source  of  danger  to  navigation  when  the 
channel  was  widened  by  dredging.  In  August,  1897,  she  was  lifted 
bodily  and  towed  away  to  wreckage  yards  in  Weehawken,  N.  J.  The 
amount  expended  on  removal  of  wrecks  is  $200. 

(See  Appendix  E  16.) 

Major  Adams  was  also  charged  with  the  duty  of  making  a  survey  of 
Wallabout  Channel,  New  York,  and  his  report  of  the  results  will  be 
submitted  to  Congress  at  its  next  session. 

IMPROVEMENT   OF    HARLEM   AND   EAST   RIVERS   AND    OF  NEW   YORK 

HARBOll,  NEW  YORK. 

This  district  was  in  the  charge  of  Brig.  Gen.  William  Ludlow  (now 
Maj.  Gen.),  U.  S.  Volunteers,  lieutenant-colonel,  Corps  of  iingineers, 
to  April  21, 1898,  and  of  Maj.  H.  M.  Adams,  Corps  of  Engineers,  since 
that  date,  these  officers  having  under  their  immediate  orders  Lieut. 
Kobert  McGregor,  Corps  of  Engineers,  the  entire  year,  and  Lieut. 
Edwin  R.  Stuart,  Corps  of  Engineers,  since  April  16,  1898.  Division 
Engineer,  Brig.  Gen.  G.  L.  Gillespie,  U.  S.  Volunteers,  colonel.  Corps 
of  Engineers,  since  April  21,  1898. 

1.  Barlem  River^  New  York. — The  Harlem  River  and  Spuyten  Duyvil 
Creek  are  both  included  in  this  improvement. 

Originally  there  was  no  navigable  waterway  between  the  two 
streams,  as  the  bed  of  the  connecting  reach  atKingsbridge  was  a  long 
reef  of  solid  rock,  bare  at  low  water.  The  head  of  navigation  at  low 
tide  in  the  Harlem  River  was  practically  at  High  Bridge,  5  miles  from 
its  junction  with  East  Kiver  at  Hell  Gate,  for  vessels  of  7  feet  draft, 
and  at  high  tide  in  Spuyten  Duyvil  Creek,  near  Kingsbridge^  If  miles 
from  the  Hudson,  for  vessels  of  8  feet  draft. 
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The  object  of  the  improvement  is  to  form  a  nayigable  cbannel  between 
the  East  and  Hndson  rivers. 

The  project  for  the  improvement,  as  originally  adopted  in  1875,  was 
for  a  channel  350  feet  wide  and  15  feet  deep  at  mean  low  water.  In 
1879  the  project  was  so  far  modified  as  to  increase  the  width  of  the 
channel  in  the  Harlem  River  and  Spnyten  Dnyvil  Greek  to  400  feet, 
retaining  the  original  width  of  350  feet  through  Dyckman  Meadow,  bnt 
increasing  the  depth  there  to  18  feet,  mean  low  water.  This  project 
was  revised  in  188(»  by  narrowing  the  channel  immediately  north  of 
High  Bridge,  where  it  skirts  the  Ogden  estate  on  the  east  bank,  to  a 
least  width  of  375  feet. 

The  estimated  cost  of  the  work  was  $2,700,000. 

Up  to  Jnne  30, 1897,  $1,031,240.66  had  been  expended.  The  channel 
firom  the  Hudson  Biver  to  the  Dyckman  Gut  had  been  made  12  feet 
deep  and  200  feet  wide  or  over;  the  rock  cut  through  Dyckman  Meadow 
had  been  completed  to  the  depth  and  width  projected,  350  feet  wide  and 
18  feet  deep,  and  from  the  rock  cut  to  East  Kiver  the  channel  had  been 
made  12  feet  deep,  with  widths  from  150  to  180  feet  or  more. 

During  the  past  fiscal  year  the  reach  of  channel  between  the  Hudson 
Kiver  and  the  west  end  of  the  rock  cut  was  widened  30  to  60  feet  at 
the  most  contracted  places,  and  from  the  rock  cut  eastward  to  McOomb 
Dam  Bridge  the  channel  was  widened  from  30  to  100  feet;  bowlders 
and  projecting  ledges  have  been  removed  opposite  Mott  Haven  Canal, 
at  the  crossover  near  Morris  Dock,  and  at  and  above  McGombs  Dam 
Bridge;  retaining  walls  and  revetments  have  been  built  to  maintain 
the  channel  banks  at  the  point  of  meadow  south  of  Fordham  Bridge 
and  on  the  north  side  of  Dyckman  Meadow  Gut,  east  of  Broadway. 

The  channel  is  now  12  feet  deep  and  over,  and  from  200  to  280  feet 
wide,  from  the  Hudson  Biver  to  the  east  end  of  Dyckman  Meadow  Gut, 
and  thence  180  to  300  feet  wide  to  McGomb  Dam  Brid<?e.  From  this 
I>oint  south  to  Wards  Island,  East  Biver,  the  available  channel  is  15 
feet  deep  and  over,  and  nowhere  less  than  150  feet  wide. 

To  complete  the  project  there  remains  the  widening  of  the  channel  to 
350  and  400  feet,  and  the  deepening  to  15  feet  at  mean  low  water  where 
that  depth  has  not  already  been  obtained,  by  dredging  and  rock  removal 
and  revetting  the  edges  of  the  cuts  in  places  where  the  banks  are  steep 
and  loose. 

The  commerce  of  the  river  for  the  year  1895  amounted  to  7,533,594 
tons,  consisting  of  general  merchandise,  grain,  flour,  feed,  lumber,  build- 
ing material,  fuel,  etc.,  having  a  total  valuation  of  $203,707,376.  The 
commerce  in  1887,  when  work  on  the  improvement  was  first  begun, 
amounted  to  2,524,155  tons,  or  less  than  one-half  of  the  present  tonnage. 
The  estimated  cost  of  the  improvement  is  $2,700,000,  being  about  1  per 
cent  of  the  value  of  the  present  annual  commerce. 

Jnly  1, 1897,  balance  unexpended $113,759.34 

June  30, 1888,  amount  expended  dnring  fiscal  y i>ar 103, 768. 28 

July  1, 1898,  balance  unexpended 9,991.06 

July  1, 1898,  ontstanding  littbilities 595.93 

Jnly  1, 1898,  balance  available 9,395.13 

r  Amoant  (estimated)  reqnired  for  completion  of  existing  project 1, 555, 000. 00 

Amoont  that  oan  be  profitably  expended  in  fiscal  year  ending  Jane 

\     30,1900 :... 200,000.00 

[  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
[     harbor  acts  of  1866  and  1867  and  of  sundry  oiril  act  of  June  4, 1897. 

rSee  Appendix  F  1.) 
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^.  Hast  Biver  and  Hell  Gate,  Ketc  Torik.— East  Biver  is  the  deslufna- 
tion  of  the  narrow  tidal  strait  which  connects  New  York  Harbor  with 
Long  Island  Sound.  It  forms  a  commercial  entrance  secondary  in 
importance  only  to  the  main  entrance  via  Sandy  Hook  and  the  Nar- 
rows, as  the  heavy  coasting  trade  carried  on  by  New  York  and  the 
New  England  States  and  the  British  American  Provinces  uses  it  almost 
exclnsively. 

The  East  Biver  is  crooked  and  narrow,  much  obstructed  by  rocks  and 
reefs,  and  traversed  by  powerful  tidal  currents.  Especially  was  this 
the  case  at  Hell  Gate,  where  the  channel  turns  at  right  angles  around 
Hallets  Point,  Astoria,  and  the  current  runs  with  a  velocity  varying  at 
different  stages  of  the  tide  from  3  to  10  miles  an  hour  over  or  around 
Way  Beef,  Pot  Bock,  Shell  Drake,  Frying  Pan,  Hallets  Point,  Negro 
Point,  Holmes  Bock,  Hog  Back,  Heel  Tap,  Flood  Bock,  Hen  and 
Chickens,  Gridiron,  Mill  I^ks,  The  Negro  Heads,  Bhinelauder  Beef, 
and  Bread  and  Oheese. 

Hallets  Point  projected  from  the  shore  at  Astoria  under  water  325  feet 
to  the  26-foot  contour,  mean  low  water,  and  embraced  an  area  of  3  acres. 

The  detached  rocks  in  the  waterway  had  varying  depths  oyer  them. 
The  Middle  Beef,  with  an  area  of  about  9  acres,  lay  in  the  middle  of  the 
channels  at  Hell  Gate. 

It  had  a  backbone  projecting  above  high  water,  called  Flood  Bock, 
upon  which  vessels  were  frequently  stranded  at  ebb  tide  when  the  cur- 
rents swept  directly  over  the  rock.  To  the  northward,  near  the  mouth 
of  the  Harlem  Biver,  lay  the  two  Mill  Bocks,  both  of  which  were  usually 
visible  at  high  water.  To  the  eastward,  Frying  Pan  had  only  11  feet, 
mean  low  water;  Heel  Tap,  12  feet;  Pot  Bock,  20  feet,  and  North  Brother 
Island  Beef,  16  feet. 

The  project  of  improvement,  adopted  in  1867,  provided  for  the  removal 
to  the  depth  of  26  feet,  mean  low  water,  of  the  rocks  and  reefs  that  lay 
directly  in  the  channel  at  Hell  Gate  and  for  the  construction  of  sea 
walls  and  dikes  upon  others  that  lay  near  tbe  edge  of  the  channeL 
The  estimated  cost  of  the  project,  revised  in  1870,  was  $4,689,820. 

Besides  the  obstructions  before  enumerated,  submerged  rocks  were 
known  to  exist  at  other  points  in  the  channel,  such  as  Diamond  Beef, 
15^  feet,  mean  low  water,  off  the  Battery;  Goeuties  Beef,  14.3  feet,  mean 
low  water,  off  Coenties  Slip;  Shell  Beef,  9  feet,  mean  low  water,  between 
Eighth  and  Tenth  streets;  Ferry  Beef,  7  feet,  mean  low  water,  and 
Charlotte  Bock,  14^  feet,  mean  low  water,  opposite  Thirty-fourth  street; 
the  Middle  Ground,  Hi  feet,  mean  low  water,  off  Sunken  Meadow,  at 
the  entrance  to  Little  Hell  Gate,  and  Mid  Channel  Beef,  16^  feet,  mean 
low  water,  at  Baretto  Point,  opposite  Bikers  Island. 

The  project  was  enlarged  in  1874,  and  the  total  cost  estimated  at 
$5,139,120.  (Annual  Beport,  Chief  of  Engineers,  1874,  Part  II,  p.  164.) 
Besides  the  improvements  already  projected  at  Hell  Gate,  the  new 
project  provided  for  the  construction  of  a  riprap  dike  to  connect  the 
Mill  Bocks,  sea  walls  upon  Hog  Back  and  Holmes  Bock,  and  the 
removal  to  a  depth  of  26  feet  of  the  small  rocks  known  as  Scaly  Bock, 
Blackwells  Bock,  and  the  rock  oft'  Woolsey's  bath  house,  and  to  24  feet 
depth  off  Diamond  Beef  and  Coenties  Heef. 

The  project  was  again  enlarged  in  1884  to  provide  for  the  removal  of 
Pilgrim  Bock,  opposite  Nineteenth  street,  to  24  feet,  mean  low  water; 
in  1889,  for  the  removal  of  reef  off  Diamond  Beef  to  26  feet,  mean  low 
water;  and  of  Ferry  Beef  and  Charlotte  Bock,  opposite  Thirty-fourth 
street,  to  26  feelL  mean  low  water;  in  1890,  for  the  removal  of  Shell 
Beef  and  reef  off  Sunken  Meadow  to  18  feet,  mean  low  water;  and  in 
1892  for  the  removal  of  Baretto  Beef  to  24  feet|  mean  low  water. 
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ITp  to  June  30,  1897,  •4,371,323.19  had  been  expended.  Hallets 
Point,  oovering  3  acres.  Way  Beef,  Shell  Drake,  Diamond  Beef,  Nortii 
Brother  Island  Bee^  Ooenties  Beef,  reef  off  Diamond  Beef,  Baretto 
Beef,  Scaly  Bock,  Charlotte  Bock,  and  Pilgrim  Bock  had  been  removed 
to  the  depth  contemplated  in  the  project.  Ferry  Beef,  off  Thirty- fourth 
street,  had  been  redaced  to  a  least  depth  of  24  feet;  Heel  Tap  had  been 
broken  to  26  feet  and  dredged  to  20.5  feet,  and  the  least  depths  on  Frying 
Pan  and  Pot  Bock,  respectively,  were  18  and  22.8  feet  at  mean  low 
water.  Flood  Bock  and  connecting  reefs,  covering  9  acres,  had  been 
broken  to  30  feet,  and  204,015  tons  of  debris  had  been  removed.  The 
least  depth  over  Flood  Bock,  Hen  and  Chickens,  and  Gridiron  was  20 
feet  at  mean  low  water,  and  in  the  channel  between  Flood  Bock  and 
the  Mill  Bocks  it  was  18  feet  at  mean  low  water.  Shell  Beef,  off  Ninth 
street,  had  been  removed  to  18  feet  depth,  except  at  a  few  pointo.  The 
reef  off  Sanken  Meadow  had  been  almost  completely  removed  to  18  feet 
depth.  A  sea  wall  had  been  built  by  the  Oovernment  to  connect  Great 
and  Little  Mill  rocks,  and  another  by  the  city  anthorities  on  Bread 
and  Oheese.  These  resulto  have  been  of  the  greatest  value  to  navigation. 

During  the  past  fiscal  year  31  tons  of  rock  was  removed  from  the 
reef  off  Sunken  Meadow,  removing  shoal  pointe  and  making  the  least 
depth  on  the  reef  17.8  feet;  the  available  funds  were  not  sufficient  to 
make  the  projected  depth,  18  feet,  over  the  entire  reef. 

It  is  impracticable  to  collect  statistics  showing  the  value  of  the  com- 
merce passing  through  Hell  Gate,  which  consists  mainly  of  the  heavy 
coastwise  traffic  between  New  York  and  the  New  England  States,  and 
is  carried  in  vessels  that  do  not  enter  or  clear  at  the  custom-house. 

July  ly  1897,  balanoe  unexpended $13,956.14 

Jnne^,  1888,  ftmoont  expended  daring  fiscal  year 12,408.65 

July  1, 1898,  Iwlanoe  unexpended 1,547.49 

(Amomit  restimated)  required  for  completion  of  existing  project 753, 840. 67 
Amonnt  that  can  be  profitably  expended  in  fiscal  year  endinff  June  30, 1900  100, 000. 00 
Submitted  in  compliance  with  reouirements  of  sections  2  of  ri^er  and 
harbor  acts  of  1866  and  1867  and  of  sundry  oiyil  act  of  June  4, 1897. 

(See  Appendix  F  2.) 

3.  NevD  Tork  Harbor^  Wew  York. — ^Before  the  improvement  of  the 
main  entrance  into  New  York  Harbor  was  undertaken  by  the  United 
States  the  least  depth  in  mid-channel  on  the  outer  bar  was  23.7  feet  at 
mean  low  water,  and  about  the  same  across  three  other  shoals  between 
the  bar  and  deep  water  in  the  harbor.  A  large  proportioD  of  the  com- 
merce of  the  port,  carried  in  vessels  of  great  draft,  could  cross  these 
shoals  only  at  or  near  high  water. 

The  project  for  the  improvement  of  Gredney  Ohannel  was  approved 
by  the  Secretary  of  War  December,  1884,  and  extended  to  cover  the 
whole  of  the  main  entrance  to  the  harbor  December,  1886.  It  provided 
for  dredging  a  channel  1,000  feet  wide  and  30  feet  deep  at  mean  low 
water  from  deep  water  below  the  Narrows  through  the  main  ship  and 
Gedney  channels  to  deep  water  outoide  the  bar. 

The  estimated  cost  was  $1,490,000  for  dredging  4,300,000  cubic  yards. 
The  actual  amount  dredged  to  October,  1891,  when  the  work  was 
approximately  completed,  was  4,876,079  cubic  yards. 

Up  to  June  30,  1897,  $1,740,446.24  had  been  expended.  The  pro- 
jected channel  had  been  completed  and  maintained  since  1891  by  remov- 
ing shoals  and  widening. 

During  the  past  fiscal  year  a  shoal  in  the  west  side  of  the  main 
ship  channel  was  removed,  and  the  channel  through  Northwest  Shoal 
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was  widened,  A  resarvey  of  the  shoals  and  entrance  channels  was 
completed. 

The  last  appropriation  for  completion  of  the  project  was  made  Sep- 
tember 19,  1890.  Subsequent  appropriations  have  been  applied  to 
maintenance  of  the  improvement. 

The  foreign  exports  and  imports  for  the  port  of  New  York  dnring  the 
year  ending  December  31, 1897,  were  valued  at  $976,898,235,  being  an 
increase  over  that  for  1886,  before  improvement  was  begun,  of  $136,- 
621,546.  The  entire  cost  of  the  improvement  to  date  is  about  1^  per 
cent  of  the  increase  in  foreign  commerce  since  the  improvement  began, 
and  is  less  than  one-fifth  of  1  per  cent  of  the  value  of  present  foreign 
commerce. 

July  1,  1897,  balance  anexpended $72,978.28 

Amount  received  since  July  1,1897 9,600.00 

82,678.28 
Jnne  30,  1898,  amount  expended  dnring  fiscal  year 53, 349. 90 

July  1,1898,  balance  unexpended 29,228.38 

July  1,  1898,  outstanding  liabilities 3,013.91 

July  1,  1898,  balance  available 26,214.47 

f  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jnne  30, 1900  300, 000. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
[     harbor  acts  of  1866  and  1867  and  of  sundry  ciril  act  of  June  4,  1897. 

(See  Appendix  F  3.) 

4. ^Removing  sunken  vessels  or  craft  obstructing  or  endangering  naviga- 
tion.— 1.  The  British  steamship  Ailsa  sank  in  New  York  Harbor  in  the 
east  side  of  the  Narrows  after  a  collision  on  February  29,  1896.  July 
1, 1897,  a  contract  for  removal  was  in  progress.  The  wreck  was  removed 
to  a  clear  depth  of  40  feet  below  mean  low  water,  the  depth  of  the  sur- 
rounding bottom,  November  16,  1897.  Under  supplementary  articles 
of  agreement  the  materials  recovered  from  the  wreck  were  sold  to  the 
contractor  for  $1,0()0,  to  be  deducted  from  the  contract  price.  This 
made  the  net  cost  of  removal  $10,975. 

2.  The  British  steamship  Alvena  sank  in  New  York  Harbor,  near  the 
west  end  of  Gedney  Channel,  after  a  collision  on  January  19, 1897.  A 
contract  for  removal,  at  a  cost  of  $36,000,  was  entered  into,  and  the 
work  of  removal,  begun  in  August,  1897,  is  now  in  progress  and  some- 
what more  than  half  completed.  Under  supplementary  articles  of 
agreement  the  materials  recovered  from  the  wreck  were  sold  to  the 
contractor  for  $2,200,  to  be  deducted  from  the  contract  price,  which 
will  make  the  net  cost  of  work  of  removal  $33,800. 

The  total  amount  expended  during  the  year  on  removal  of  wrecks  is 
$14,924.14. 

(See  Appendix  F  4.) 

IMPROVEMENT  OP  RIVERS  AND  HARBORS  IN  VERMONT,  OF  NARROWS 
OF  LAKE  CHAMPLAIN,  NEW  YORK  AND  VERMONT,  OF  HUDSON  RIVER, 
NEW  YORK,  AND  HARBORS  THEREON,  AND  OF  RIVERS  AND  HARBORS 
IN  NORTHEASTERN  NEW  JERSEY. 

This  district  was  in  the  charge  of  Lieut.  Col.  A.  M.  Miller,  Corps  of 
Engineers.  Division  Engineer,  Brig.  Gen.  G.  L.  Gillespie,  U.  S.  Volun- 
teers, colonel,  Corps  of  Engineers. 

1.  Channel  bettveen  North  and  South  Hero  islands^  Lake  Champlainy 
Vermont — In  its  original  condition  this  channel  was  obstructed  at  its 
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west  entrance  by  a  bar  throagh  which  the  channel  was  bnt  40  feet  wide 
and  7  feet  deep,  and  at  its  east  entrance  by  a  bar  through  which  the 
channel  was  100  feet  wide  and  8  feet  deep. 

The  project  of  Angast  11,  1888,  was  to  dredge  the  channel  at  the 
two  entrances  to  a  width  of  150  feet  and  depth  of  10  feet. 

At  the  close  of  the  fiscal  year  ending  Jane  30, 1896, 910,000  had  been 
expended. 

At  that  date  there  was  a  good  channel  at  the  east  entrance  of  the 
depth  and  width  prescribed  in  the  project,  but  at  the  west  entrance 
there  was  a  troublesome  bowlder  in  mid-channel  and  the  channel  was 
1  to  2  feet  shallower  in  the  middle  and  2  to  4  feet  shallower  at  its  edges 
and  was  25  feet  narrower  than  the  project  prescribed. 

There  have  been  no  expenditures  upon  the  improvement  since  Sep- 
tember 30, 1889. 

{Amonnt  (estimated )  req aired  for  eompletion  of  exieting  proj eot $4, 300. 00 
Amoan t  that  can  be  profitably^  expended  in  fiscal  year  ending  J  une  30, 1900      4, 300. 00 
Snbmitted  in  compliance  with  reqairements  or  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sondry  civil  act  of  June  4, 1897. 

2.  Harbor  at  Burlington^  Vermont — [This  work  was  in  the  charge  of 
Maj.  W.  S.  Stanton,  Corps  of  Engineers,  antil  October  1, 1897.]  This 
harbor  is  situated  on  the  eastern  shore  of  Lake  Champlain.  In  its 
natural  condition  ample  depth  of  water  existed  along  its  docks  and 
wharves,  which  were,  however,  unprotected  from  the  severe  storms 
crossing  the  lake.  The  greatest  exposure  was  from  the  prevalent 
northwesterly  gales,  which  had  a  sweep  of  15  miles  obliquely  across  it. 

The  original  project  for  improvement,  adopted  in  1836,  consisted  in 
forming  an  artificial  harbor  in  front  of  the  city  by  constructing  a 
breakwater  parallel  with  the  shore,  and  about  1,000  feet  distant  from 
the  docks  and  wharves.  Work  commenced  in  1836  and  continued  at 
intervals  until  1857,  when  1,069  linear  feet  of  breakwater  had  been 
completed. 

In  1867  a  Board  of  Engineers,  convened  to  consider  the  location 
and  construction  of  breakwater,  recommended  that  the  one  previously 
constructed  be  extended  northward  1,500  feet.  Of  this  extension  831 
linear  feet  was  built,  and,  in  addition,  617  linear  feet  was  added  at  the 
south  end,  making  its  total  length  2,517  feet  at  the  close  of  the  fiscal 
year  1874. 

In  June,  1874,  a  plan  was  adopted  for  an  extension  northward  of  the 
breakwater,  for  a  farther  distance  of  2,000  feet,  the  cost  being  estimated 
at  $340,000.     (See  Report  of  the  Chief  of  Engineers  for  1874,  p.  275.) 

In  1884  extensive  repairs  were  begun  to  the  portion  of  the  break- 
water built  between  1836  and  1857. 

By  June  30, 1886, 3,560  linear  feet  of  breakwater  had  been  completed. 
On  September  28  of  that  year  a  project  was  approved  extending  the 
breakwater  500  feet  northerly  ami  1,000  feet  southerly,  keeping  the  line 
generally  at  a  distance  of  from  800  to  1,000  feet  from  *the  line  of  the 
wharves. 

August  24,  1894,  a  project  was  adopted  which  provided  for  replacing 
the  decayed  and  dilapidated  wooden  superstructure  of  the  breakwater 
with  one  of  stone.  (See  Report  of  the  Ohief  of  Engineers  for  1895, 
p.  3237.) 

The  amount  expended  on  this  improvement  to  the  close  of  the  fiscal 
year  ending  June  30, 1897,  was  $585,193.26.  With  this  amount  4,163 
linear  feet  of  breakwater,  varying  in  width  from  24  to  36  feet,  had  been 
built,  thereby  affording  protection  to  nearly  all  of  the  docks  and 
wharves. 

SKa98— 9 
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No  extension  was  made  to  the  breakwater  daring  the  fiscal  year  end- 
ing Jane  30,  1898;  the  money  expended  was  applied  to  replacing  235 
linear  feet  of  decayed  wooden  saperstractare,  34  feet  wide,  with  one  of 
stone,  and  in  making  minor  repairs  to  other  portions  of  the  structare. 

The  maximam  draft  that  can  be  carried  to  the  docks  and  wharves  on 
Jane  30, 1898,  is  11  feet  at  mean  low  water. 

To  complete  this  improvement  reqniies  a  farther  extension  of  the 
breakwater  for  a  distance  of  897  linear  feet,  and  the  replacing  of  2,095 
linear  feet  of  timber  saperstractare  with  that  of  stone. 

The  freight  handled  by  water  during  1897  amoanted  to  109,180  tons, 
which  is  a  decrease  of  71,166  tons  from  1895,  and  a  decrease  of  26,801 
tons  from  1896.  The  principal  items  of  commerce  at  this  port  are  coal, 
lamber,  stone,  and  general  merchandise. 

July  1, 1897,  balance  unexpended $10,367.81 

Jnne  30, 1898,  amount  expended  during  fiBoal  year 10, 161. 39 

July  1, 1898,  balance  unexpended 206.42 

f  Ajnount  (CBtimated)  required  for  comuletlon  of  existing  project 230, 000. 00 

euded  in  fiscal  year  endmff  Jul 

^ enuirements  of  sections  2  of 

{    harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


I  Amount  tnat  can  be  profitably  expended  in  fiscal  year  endm  ff  J  une  30, 1900    25, 000. 00 
\  Submitted  in  compliance  with  renuirements  of  sections  2  of  river  and 


(See  Appendix  G  1.) 

3.  Otter  Oreeky  Vermont — [This  work  was  in  the  charge  of  Maj.  W.  8. 
Stanton,  Oorps  of  Engineers,  antil  October  1, 1897.]  This  creek  flows 
into  Lake  Champlain  firom  its  eastern  shore.  In  its  natural  condition 
the  channel  was  narrow  and  tortnoas  in  places,  and  the  available  depth 
from  Yergennes  to  its  mouth,  a  distance  of  8  miles,  was  less  than  6 
feet. 

The  original  project,  adopted  in  1872,  proposed  the  formation  of  a 
channel  100  feet  wide  and  8  feet  deep,  from  Lake  Obamplaiu  to  Ver- 

fennes,  and  also  of  a  basin  at  this  latter  point  at  au  estimated  cost  of 
58,146.    (See  Report  of  the  Chief  of  Engineers  for  1872,  p.  273.] 

In  1882  the  project  was  modified  to  provide  for  the  removal  of  rock 
at  steamboat  landing,  near  Yergennes,  which  increased  the  cost  to 
$73,748.40.    (See  Eeport  of  the  Chief  of  Engineers  for  1882,  p.  71J .) 

The  amount  expended  to  June  30,  1897,  was  $61,4<.1.52.  At  that 
date  a  channel  40  feet  wide  and  8  feet  deep  had  been  secured  from 
Yergennes  to  the  mouth. 

No  work  was  done  during  the  present  fiscal  year  owing  to  the  lack 
of  funds.    The  channel  has  shoaled  about  1  foot. 

The  maximum  depth  that  can  be  carried  on  June  30, 1898,  is  7  feet 
at  mean  low  water. 

It  is  expected  that,  after  completion  of  this  work,  occasional  expend- 
itures will  be  required  for  maintenance,  owing  to  accretions  that  occur 
at  some  of  the  shoals  during  the  season  of  freshets. 

The  commerce  of  this  creek  consists  of  coal,  lumber,  iron,  kaolin,  and 
general  merchandise,  and  amounted  in  1895  to  12,675  tons,  in  1896  to 
9,052  tons,  and  in  1897  to  7,680  tons. 

Jnly  1,  1897,  balance  unexpended $8.48 

Jnne  30, 18SMB,  amonnt  expended  dnring  fiscal  year 8. 48 

(Amoant  (estimated)  required  for  completion  of  existinff  project 12, 248.  00 

Amonntthat  oanbeprofltabl^expendedinHscalyearending  JuneSO,  1900  5, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  G  2.) 

4.  yarrows  of  Lake  Champlain^  New  York  and  Vermont — [This  work 
wafi  in  the  charge  of  Maj.  W.  S.  Stanton,  Oorps  of  Engineers,  until  Octo- 
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ber  1^  1897.]  In  its  <M*igiDal  eandition  tbe  15  miles  of  this  waterway, 
extendiDgfrom  tlie  northern  terminasof  Obamplain  Canal  at  Whitehall 
northerly  to  Bensuns  Landing,  Vermont,  hada  yery  narrow  and  tortuous 
channel,  not  more  than  9^  to  10  feet  deep  on  the  shoals  at  low  water. 

The  original  project,  adopted  in  1886,  was  to  obtain  a  channel  baving 
a  least  width  of  150  feet  and  depth  of  12  feet  at  low  water  from  the 
northern  terminus  of  theUhamplain  Canal  at  Whitehall,  N.  Y.,  to  deep 
water  in  Lake  Champlain  below  Bensons  Landing,  Vermont,  a  distance 
of  15  miles,  at  an  estimated  cost  of  $80,000.  (See  Beport  of  the  Chief 
of  Engineers  for  1885,  pp.  2312-2314.) 

Work  under  this  project  was  completed  in  September,  1889,  at  a  little 
more  than  half  its  estimated  cost,  owing  to  the  low  prices  paid  for 
dredging. 

In  1890  a  supplemental  project  was  prepared  for  widening  and 
straightening  the  middle  reaches  of  the  channel  at  an  estimate  cost 
of  $21,000.  (See  Beport  of  the  Chief  of  Engineers  for  1890,  p.  2884.) 
This  project  was  adopted  in  1892  and  work  completed  under  it  in 
Angnst,  1896. 

To  June  30, 1897,  $63,484.49  had  been  expended.  At  that  date  the 
channel,  which  had  previously  been  dredged  to  12  feet,  had  shoaled  in 
places,  restricting  the  draft  that  vessels  could  carry  through  it  to  not 
exceeding  10  feet. 

No  work  was  done  during  the  present  fiscal  year,  no  money  being 
available  for  that  purpose.  No  material  change  has  occurred  in  the 
condition  of  the  channel  during  the  present  fiscal  year. 

The  maximum  draft  that  can  be  carried  on  June  30, 1898,  at  mean 
low  water  is  10  feet. 

Attention  is  invited  to  the  recommendation  contained  in  the  report  of 
tbe  district  ofiicer  in  regard  to  the  further  needs  of  this  improvement. 

The  tonnage  passing  through  the  Narrows  amounted  in  1895  to  826,880 
tons,  in  1896  to  604,800  tons,  and  in  1897  to  519,873  tons. 

Jaly  1, 1897,  balance  unexpended $15.51 

June  30, 1898,  amoont  expended  during  fiaoalyear 15.51 

f  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jnne  30, 
1900,  for  restoration  and  maintenance  of  channel 12, 000. 00 
Sabmitted  in  compliance  with  requiremeuta  of  sectiona  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  ciyil  act  of  June  4, 1897. 

(See  Appendix  G  3.) 

5.  Hudson  Biver,  New  York. — [This  work  was  in  the  charge  of  Brig. 
Gen.  William  Lndlow  (now  Mjy.  Gen.),  TJ.  8.  Volunteers,  lieuteuaut- 
eolonel,  Oorps  of  Engineers,  until  October  1,  1897.]  The  portion  of 
.  this  river  to  which  improvements  have  been  applied  is  the  stretch  begin- 
ning at  the  head  of  navigation  at  Troy  and  extending  downstream,  at 
first  to  ^ew  Baltimore,  a  distance  of  tM)  miles,  and  later  to  Goxsackie, 
a  farther  distance  of  8  miles.  In  its  natural  condition  the  navigable 
depth  of  the  channel  between  Troy  and  Albany  was  4  feet,  at  mean 
low  water,  between  Albany  and  New  Baltimore  7 J  feet,  between  New 
Baltimore  and  Goxsackie  11  feet,  and  below  Goxsackie  12  feet  or  more, 
which  was  sufficient  for  purposes  of  navigation. 

Prior  to  1834,  when  the  United  States  assumed  charge  of  the  improve- 
ment, work  was  carried  on  by  the  State  of  New  York,  and  consisted  in 
the  construction  of  jetties  and  dredging,  which  resulted  in  no  perma- 
nent improvement  of  the  river. 

A  Board  of  Engineers  was  convened  in  1834  to  examine  into  the 
different  projects  presented,  and  to  devise  a  plan,  with  estimates,  for 
the  improvement  of  the  river.  They  recommended  the  construction  of 
a  system  of  longitudinal  dikes  and  occasional  dams,  at  an  estimated 
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cost  of  $819,634.10.  The  sam  of  9370,000  was  expended  under  this 
project. 

In  1852  an  additional  project  was  adopted,  which  consisted  in  dredg- 
ing and  closing  island  chates,  nnder  which  $50,000  was  expended. 

From  1854  to  18G6  no  work  was  done  by  the  General  Government. 

On  June  24, 1866,  a  project  was  adopted  for  the  improvemeut  of  the 
river  between  Few  Baltimore  and  Troy,  a  distance  of  20  miles,  giving 
a  navigable  channel  of  11  feet,  at  mean  low  water,  from  New  Baltimore 
to  Albany,  and  9  feet  from  Albany  to  Troy,  to  be  secured  by  dikes  and 
dredging,  and  estimated  to  cost  $862,297.75. 

This  estimate  was  revised  in  1867  to  $984,304.47;  again  in  1882  to 
$1,062,304.47,  and  in  1886  to  $1,078,304.47.  In  1887  it  was  considered 
that  $255,000  wonld  still  be  required  to  complete  the  improvement,  and 
in  1889  this  estimate  was  increased  $295,000  over  and  above  prior 
appropriations,  which  made  the  total  estimated  cost  of  the  work 
$1,423,538.    The  amount  expended  under  this  project  was  $1,247,940.29. 

The  river  and  harbor  act  of  September  19, 1890,  provided  for  the 
appointment  of  a  Board  of  Engineer  Officers,  whose  duty  it  was  to 
thoroughly  examine  the  obstructions  in  the  Hudson  Biver  and  report 
a  project  and  estimate  for  its  improvement.  The  project,  contained  in 
the  Board's  report  of  October  1, 1891,  was  adopted  by  Oongress  in  1892. 
It  provided  for  maintaining  old  improvements  and  constructing  new 
regulation  works  between  Ooxsackie  and  New  Baltimore;  also  for 
deepening  the  entire  reach  under  improvement  so  as  to  afford  a  channel 
400  feet  wide  and  12  feet  deep  at  mean  low  water,  from  Goxsackie  to 
the  foot  of  Broadway,  Troy,  and  thence  300  feet  wide  and  12  feet  deep 
to  the  State  Dam.  The  estimated  cost  of  the  work  was  $2,447,906.56, 
provided  the  entire  work  be  completed  within  five  years. 

A  history  of  the  improvement  of  this  river  is  contained  in  the  Report 
of  the  Ohief  of  Engineers  for  1885,  page  677  et  seq.,  and  the  report  of 
the  Board  which  formulated  the  present  project  can  be  found  in  the 
Beport  of  the  Ohief  of  Engineers  for  1892,  page  750  et  seq. 

The  total  amount  expended  to  June  30, 1897,  was  $3,479,274,  of  which 
$1,667,940.29  was  under  former  projects,  and  $1,811,333.71  under  the 
present  one. 

With  this  money  34,468  linear  feet  of  new  dikes  and  shore  revetments 
had  been  completed,  5,509  linear  feet  of  old  dikes  had  been  rebuilt,  in 
lengths  varying  from  10  to  1,544  linear  feet,  10,340  linear  feet  of  old 
dikes  had  been  refilled  with  rubblestone,  21,409  square  yards  of  new 
paving  had  been  laid  under  contract,  9,500  square  yards  of  new  paving 
had  been  laid,  and  19,500  square  yards  of  old  paving  had  been  repaired 
by  hired  labor;  3,632,269  cubic  yards  of  sand,  gravel,  cobblestones, 
clay  and  bowlders,  144,090  tons  of  rock  and  15,366.8  tons  of  sand  cover- 
ing rock,  had  been  removed  trom  the  channel. 

From  Ooxsackie  to  Albany  there  was  a  navigable  channel  not  less 
than  11  feet  at  mean  low  water,  with  a  minimum  width  of  100  feet.  The 
general  depth  was  12  feet  at  mean  low  water,  and  the  width  from  50 
to  400  feet.  Prom  Albany  to  the  Lower  Side-cut  to  the  Erie  Oanal  at 
Port  Schuyler  the  channel  was  12  feet  deep  at  mean  low  water,  and 
from  40  to  400  feet  wide,  except  opposite  Bathon-the-Hudson,  where  it 
was  only  10.5  feet  deep  at  mean  low  water,  for  a  width  of  170  leet.  No 
dredging  having  been  done  between  the  Lower  Side-cut  at  Port  Schuyler 
and  the  foot  of  Broadway,  Troy,  there  was  a  navigable  channel  of  only 
8.5  feet  depth,  with  a  width  of  150  feet. 

The  expenditure  during  the  present  fiscal  year  was  applied  to  the 
construction  of  2,264  linear  feet  of  new  dikes,  rebuilding  2,094  linear 
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feet  of  old  single-pile  dikes,  refilling  with  rubblestone  8,743  linear  feet 
of  old  dikes,  fiirnisLing  paving  stone  for  repairing  by  hired  labor  5,404 
sqnare  yards  of  paving  on  old  dikes  and  revetments;  to  dredging 
530,473  cubic  yards  of  material  other  than  rock  and  sand  covering  rock 
from  the  channel  at  New  Baltimore,  Mulls  Crossover,  Gastleton  Bar, 
Bogart  Light  Shoal,  in  front  of  Albany,  at  Bath  Crossover,  and  from 
the  end  of  Patroons  Island  to  the  foot  of  Broadway,  Troy;  and  to 
removal  of  45,916.3  tons  of  rock,  and  4,779.2  tons  of  sand  covering  rock, 
from  the  channel  at  Mulls  Crossover,  and  between  Breaker  Island  and 
the  foot  of  Broadway,  Troy;  and  to  the  removal  of  three  wrecks  from 
the  channel  of  the  river. 

The  resnlts  of  the  work  done  daring  the  present  fiscal  year  have  been 
an  increased  width  of  channel  at  New  Baltimore  Bar  irom  100  to  300 
feet,  with  a  depth  of  11  feet  at  mean  low  water;  at  Mulls  Crossover  no 
increase  in  the  width  of  the  channel  11.5  feet  deep,  but  a  channel  12 
feet  deep  at  mean  low  water  100  feet  wide;  at  Bath  Crossover  an 
increased  depth  from  10.5  to  11.5  feet  at  mean  low  water  for  a  width 
of  130  feet;  opposite  Breaker  Island  an  increased  width  from  120  to  180 
feet,  with  a  depth  of  12  feet  at  mean  low  water:  at  Van  Buren  Bar 
and  Washington  Bar  an  increased  width  from  120  to  190,  and  from  40 
to  200  feet,  respectively,  with  a  depth  of  12  feet  at  mean  low  wate)r; 
opposite  the  Watervliet  Arsenal  an  increased  depth  from  9  to  10.5 
feet  for  a  width  of  250  feet,  and  to  11.5  feet  for  a  width  of  100  feet; 
and  thence  to  the  foot  of  Broadway,  Troy,  from  9  to  11  feet  at  mean 
low  water  for  a  width  of  250  feet,  with  a  channel  of  12  feet  depth  and 
not  less  than  70  feet  wide,  as  far  as  the  foot  of  State  street,  Troy. 

There  has  been  an  increase  in  the  range  of  the  tides  at  Troy  of  nearly 
1  foot,  and  of  the  elevation  of  mean  high  water  of  about  0.3  of  a  foot 

The  maximum  draft  that  can  be  carried  June  30, 1898,  through  from 
Coxsackie  to  Albany  is  11  feet  at  mean  low  water,  and,  with  the  excep- 
tion of  New  Baltimore  Bar,  there  is  a  through  channel  of  11.5  feet. 
From  Alba&y  to  the  foot  of  Broadway,  Troy,  11  feet  at  mean  low  water 
can  be  carried,  and  thence  to  the  State  Dam  at  Troy  only  5.5  feet  at 
mean  low  water,  with  a  narrow  and  crooked  channel. 

Attention  is  invited  to  the  report  of  the  engineer  officer  in  charge  as 
to  the  further  need  of  appropriations  in  order  to  complete  this  improve- 
ment, as  provided  for  in  the  present  project,  thus  affording  additional 
facilities  to  the  very  large  commercial  interests  of  this  important  water- 
way. The  revised  estimate  was  submitted  by  the  Secretary  of  War  to 
Congress  February  1, 1898. 

The  amount  of  commerce  within  the  limits  of  the  improvements  now 
in  progress  is  more  than  4,000,000  tons  annually.  It  consists  princi- 
pally of  merchandise,  grain,  lumber,  fuel,  building  material,  and  ice. 

July  ly  1897,  balance  unexpended $507,656.57 

Amount  appropriated  by  Bandry  ciyll  act  approved  July  1, 1898 160, 406. 56 

667,963.13 
June  80, 1896,  amonnt  expended  daring  fiscal  year 466, 125. 44 

Jnly  1, 1898, balance  unexpended 201,837.69 

July  1, 1898,  outstanding  liabilitlefl 116,117.48 

July  1, 1898,  balance  available 85,720.21 

(Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  90, 
1900,  including  maintenance 100,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  oivil  act  of  June  4^  1897. 

(See  Appendix  O  4.) 
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6.  Saugeriies  Harbor^  Wew  Forfc— [This  work  waa  in  the  charge  of 
Brig.  Gen.  William  Lndlow  (now  Maj.  Gen.))  XJ.  8.  Volunteers,  lieu- 
tenant-colonel, Corps  of  Engineers,  to  October  1, 1897.]  This  harbor  is 
situated  at  the  mouth  of  Esopus  Greek,  which  empties  into  the  Hudson 
Biver  on  its  west  shore,  about  100  miles  above  New  York  City.  The 
creek  is  from  180  to  500  feet  wide,  and  is  navigable  for  a  distance  of 
about  three  quarters  of  a  mile  above  its  mouth. 

The  natural  depth  in  the  creek  was  7  feet  or  more  at  mean  low  water; 
the  entrance,  however,  was  obstructed  by  a  broad  shoal,  on  which  there 
was  an  available  depth  of  only  about  3  feet.  The  mean  rise  and  fall  of 
the  tides  is  about  4  feet. 

A  project  for  improvement  was  adopted  in  1884,  but  was  slightly 
modified  before  work  began  in  1887.  It  consisted  in  securing  a  chan- 
nel 300  feet  wide  and  8  feet  deep,  at  mean  low  water,  by  constructing 
parallel  dikes  and  dredging  between  them,  the  estimated  coat  of  the 
work  being  $52,000.  (See  Report  of  the  Ghief  of  Engineers  for  1887, 
p.  662.) 

The  amount  expended  to  June  30, 1897,  was  $54,158.30.  The  project 
was  completed  in  1892  at  an  actual  cost  of  $42,000.  Subsequent 
exx)enditures  have  been  applied  to  maintenance. 

No  work  was  done  during  the  past  fiscal  year,  no  tiinds  being  avail- 
able for  that  purpose.  There  has  been  no  appreciable  change  in  the 
condition  of  the  channel. 

The  maximum  depth  that  can  be  carried  on  June  30, 1898,  at  mean 
low  water  is  8  feet. 

The  commerce  of  this  harbor,  consisting  mainly  of  bluestone,  coal, 
lumber,  pulp  wood,  and  general  merchandise,  amounted  to  189,000  tons 
in  1895;  to  120,300  tons  in  1896,  and  to  51,000  tons  in  1897. 

Jnly  1, 1897,  balance  nnexpeDded $341.70 

Jane  30, 18^,  amount  expended  during  fiscal  year 9. 11 

July  ly  1896,  balance  unexpended 3S2.69 

(Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1900  for  maintenance  of  improvement 1^600.00 
Submitted  in  compliance  witb  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  G  5.) 

7.  Harbor  at  BondouL  New  York. — [This  work  was  in  the  charge  of 
Brig.  Gen.  William  Ludlow  (now  Maj.  Gen.),  U.  S.  Volunteers,  lieu- 
tenant-colonel. Corps  of  Engineers,  until  October  1, 1897.]  This  har- 
bor is  situated  at  the  month  of  Kondout  Creek,  wbich  empties  into 
the  Hudson  River  on  its  west  shore,  90  miles  above  New  York  City,  and 
is  the  eastern  terminus  of  the  Delaware  and  Hudson  Canal.  The  creek 
is  a  tidal  stream  for  3  miles  above  its  mouth,  with  mean  rise  and  fall 
of  tide  of  about  4  feet. 

In  1871  the  available  depth  of  water  in  the  harbor  was  7  feet  at 
mean  low  water,  the  result  of  improvements  made  by  private  parties. 

In  1872  a  project  for  improvement  was  adopted  which  provided  for 
securing  a  permanent  channel  14  feet  deep  at  mean  low  water,  by 
constructing  parallel  dikes  and  dredging  between  them,  at  an  esti- 
mated cost  of  $172,500.  (See  Keport  of  the  Chief  of  Engineers  for 
1872,  p.  811.)  This  project  was  complet^ed  in  18S0  at  a  total  cost  of 
$90,000;  expenditures  since  then  have  been  applied  to  maintenance. 

The  amount  expended  to  June  30, 1897,  was  $114,208.14.  At  that 
date  the  channel  had  a  depth  of  14  feet  and  afforded  navigation  all  the 
necessary  facilities. 
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No  work  was  done  daring  the  past  fiscal  year. 

The  maximam  depth  that  can  be  carried  on  Jane  30, 1898,  is  13  feet 
at  mean  low  water. 

The  commerce  of  this  harbor  consists  mainly  of  coal,  cement,  lime, 
blaestone,  ice,  and  general  merchandise.  It  amoanted  to  2,070,500 
tons  in  1895;  to  2,333,050  tons  in  1896,  and  to  2,330,000  tons  in  1897. 

Jolj  1, 1887,  balADoe  onexpended $4,791.88 

June  30, 1896,  amoimt  expended  during  fiscal  year 107.82 

Jnly  1, 1898,  balanee  unexpended 4,884.24 

(See  Appendix  G  6.) 

8.  Harbor  at  PeekskiUj  New  York. — [This  work  was  in  the  charge  of 
Brig.  Gen.  William  Ladlow  (now  M%j.  Gen.),  U.  S.  Yolauteers,  lien- 
tenant-colonel,  Corps  of  Engineers,  nutil  October  1, 1897.1  This  harbor 
is  a  prominent  iudeutation  npon  the  eastern  shore  of  the  Hudson  Biver, 
aboat  45  miles  above  New  York  City,  It  measores  approximately 
1  square  mile  east  of  the  12-foot  contour  of  the  river,  and  the  outlying 
flats,  3,500  feet  wide,  have  a  maximum  depth  over  them  of  6  feet  at 
mean  low  waier.  A  narrow  channel,  6  feet  deep  at  mean  low  water, 
follows  the  shore  from  north  to  south  past  the  town  docks,  which 
enables  steamboats  and  small  craft  to  transport  by  water  a  part  of  the 
commerce  originating  at  the  town. 

The  original  project  for  this  improvement,  adopted  by  the  river  and 
harbor  act  of  June  6, 1896.  consisted  in  widening  the  channel  along  the 
wharf  front  to  100  feet  and  deepening  it  to  10  feet,  also  in  extending  it 
north  and  south  until  the  deep-water  channel  in  the  Hudson  Uiver  was 
reached.    The  estimated  cost  was  $50,(K)0. 

The  amount  expended  to  Jane  30, 1897  ($9,796.30),  was  applied  to 
dredging  a  channd  100  feet  wide  and  9  feet  deep  at  mean  low  water 
along  the  wharf  front  and  extending  it  southward  to  the  deep-water 
channel  of  the  Hudson  Biver,  also  in  dredging  two  turning  basins  in 
front  of  the  center  and  lower  wharves. 

No  work  was  done  daring  the  fiscal  year  owing  to  lack  of  funds. 

The  maximum  draft  that  can  be  carried  to  the  wharves  on  June  30^ 
1898,  is  9  feet  at  mean  low  water. 

The  commerce  of  this  harbor  consists  of  general  merchandise,  build- 
ing material,  iron  ore  and  manufactured  articles,  coal  and  wood,  1am- 
ber,  and  molding  sand.  It  amounted  to  522,955  tons  in  1894;  to  546,000 
tons  in  1896,  and  to  404,300  tons  in  1897. 

July  1, 1897,  balanee  unexpended $203.70 

June  30, 18d8,  amount  expended  during  fiscal  year 4.27 

July  1, 1898;  balanee  unexpended 199.43 

{Amount  restimated)  required  for  completion  of  existing  project 40, 000. 00 
Amount  tnat  can  beprofitably  expended  in  fiscal  vear  ending  June  30, 1900    10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  G  7.) 

9.  Passaic  River j  UTew  Jersey, — [This  work  was  in  the  charge  of  Miy. 
H.  M.  Adams,  Corps  of  Engineers,  until  October  1, 1897.1  This  river 
is  a  stream  of  considerable  size  rising  among  the  highlands  in  the 
northern  part  of  I^ew  Jersey  and  flowing  in  a  gener^  easterly  and 
soatherly  coarse  into  Newark  Bay.  It  is  navigable  from  its  mouth  to 
Passaic,  a  distance  of  about  16  miles.  In  its  natural  condition  the 
navigable  depth  to  Newark  was  about  7  feet  at  mean  low  water;  from 
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Newark  to  Passaic  it  was  abont  3  feet.  The  rise  of  the  tide  at  the  mouth 
is  4.7  feet,  and  at  Passaic  it  is  3.3  feet. 

The  first  project  for  improvement,  adopted  by  the  river  and  harbor 
act  of  June  10, 1872,  was  for  providing  a  channel  from  Newark  to  Pas- 
saic from  6  to  7^  feet  deep,  and  Irom  50  to  200  feet  wide,  the  cost  being 
estimated  at  $123,924. 

A  subsequent  project  for  improving  the  river  below  Newark  was 
authorized  by  the  river  and  harbor  act  of  June  14, 1880,  at  an  estimated 
cost  of  $363,875.  It  proposed  a  channel  200  feet  wide  and  10  feet  deep 
at  mean  low  water  up  to  Center  Street  Bridge,  Newark. 

The  two  projects  were  consolidated  by  the  river  and  harbor  act  of 
July  13, 1802,  the  estimated  cost  of  the  improvement  being  $547,697. 

The  amount  expended  to  June  30, 1897,  $452,988.53,  was  applied  to 
constructing  several  small  dikes  in  the  upper  part  of  the  river;  also 
6,205  linear  feet  of  dikes  at  the  head  of  Newark  Bay.  The  channels 
had  all  been  dredged  to  the  required  width  and  depth,  except  over  one 
of  the  bars  above  Newark,  but  bad  again  shoaled  in  some  places  as 
much  as  from  1  to  2  feet. 

No  work  was  done  during  the  past  year  owing  to  lack  of  fiinds. 

The  maximum  depth  that  can  be  carried  on  June  30, 1808,  to  Newark 
is  9.5  feet,  and  to  Passaic  4  feet,  both  at  mean  low  water. 

The  commerce  of  this  river,  consisting  mainly  of  building  materials, 
iron  ore,  fertilizers,  coal,  and  general  merchandise,  amounted  to  l,258,96o 
tons  in  1895;  to  1,243,613  tons  in  1896,  and  to  1,370,724  tons  in  1897. 

July  1, 1897|  balance  unexpended $361.47 

June  80, 1898,  amount  expended  during  fiscal  year 823. 66 

July  1, 1898,  balance  unexpended i.  37.81 

(Amount  (estimated)  required  for  completion  of  existing  projoct 94, 347. 00 

Amount  that  can  be  profitably  expended  in  fi seal  year  enmng  June 30, 1900  15, 000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  oivU  act  of  June  4^  1897. 

(See  Appendix  G  8.) 

10.  Ohcmnel  between  Staten  Island  and  TStew  Jersey, — [This  work  was 
in  the  charge  of  Msg.  H.  M.  Adams,  Corps  of  Engineers,  antil  October  1, 
1897.1  This  channel  is  an  inland  waterway  about  17  miles  long,  connect- 
ing New  York  Harbor  with  Earitau  Bay.  It  consists  of  the  Kill  van 
Knll,  connecting  the  upper  bay  with  Newark  Bay,  and  the  Arthur  Elill, 
connecting  Newark  Bay  with  Earitan  Bay. 

The  natural  depth  through  the  channel  was  15  feet  or  more  at  mean 
low  water,  except  for  a  distance  of  about  1%  miles  in  Newark  Bay,  where 
there  was  a  shoal  with  a  crooked  channel  9^  feet  deep.  The  mean  rise 
of  tide  is  about  5  feet. 

The  first  project,  adopted  by  the  river  and  harbor  act  of  June  23, 1874, 
was  for  making  a  channel,  from  14  to  16  feet  deep,  through  this  shoal, 
at  an  estimated  cost  of  1443,211.  The  only  work  done  under  it  was 
building  2,237  linear  feet  of  diking,  at  a  cost  of  $50,000. 

A  second  project  was  adopted  in  1880,  which,  with  subsequent  modi- 
fications, consisted  in  dredging  a  channel  through  the  shoal  400  feet 
wide  and  14  feet  deep  at  mean  low  water,  the  cost  being  estimated  at 
$210,000. 

The  river  and  harbor  act  of  June  3^  1896,  extended  the  project  to 
include  the  dredging  of  a  channel  in  Lemon  Greek,  on  Staten  Island, 
on  which  $5,000  was  to  be  expended. 

Up  to  June  30, 1897,  $232,970.31  had  been  expended  on  this  improve- 
ment. The  channel  was  dredged  to  a  depth  of  14  feet,  mean  low  waterj 
the  minimum  width  being  250  feet. 
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A  channel  8  feet  deep  at  mean  high  water  and  50  feet  wide  was  made 
from  Princess  Bay  to  the  entrance  of  Lemon  Greek,  and  thence  np  to 
the  drawbrfdge;  above  the  bridge  the  channel  was  made  8  feet  deep  and 
35  feet  wide  for  a  distance  of  1,120  feet. 

No  work  was  done  daring  the  past  year  owing  to  lack  of  fands. 

The  maximam  draft  that  can  be  carried  Jnne  30, 1898,  through  the 
Staten  Island  channel  is  14  feet  at  mean  low  water,  and  in  Lemon  Greek 
it  is  2.5  feet  at  mean  low  water  and  7.4  feet  at  hign  water. 

The  annual  amount  of  freight  carried  through  this  waterway  is  about 
9,000,000  tons,  and  consists  of  oil,  coal,  and  miscellaneous  freights  from 
the  railroad  termini;  brick,  clay,  and  fertilizers  from  manufacturers 
along  the  waterway,  together  with  the  through  traffic  between  Earitan 
Bay,  Baritan  and  Elizabeth  rivers,  Woodbridge  and  Eichmond  creeks, 
and  New  York  Harbor. 

July  1, 1897,  balance  nnexpended • • $29.69 

June  90, 1898,  amoQnt  expended  doriDg  fiscal  year 29.69 

{Amount  (estimated)  reanired  for  completion  of  existing  project 32, 000. 00 

Amount  thatcan  be  profitably  expended  in  fiscal  yearendingJnneSO,  1900  16^  000, 00 
Submitted  in  compliance  witb  requirements  of  sections  2  ef  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  Jnne  4, 1897. 

(See  Appendix  G  9.) 

11.  Mizdbeth  River ^  New  Jersey.— -[ThiB  work  was  in  the  charge  of 
Maj.  H.  M.  Adams,  Corps  of  Engineers,  until  October  1, 1897.1  This  is  a 
small  creek  in  the  eastern  part  of  New  Jersey,  which  discharges  into 
the  Artbnr  Kill  at  Elizabethport.  Its  width  varied  from  50  to  90  feet, 
and  it  had  a  high-water  depth  of  4  feet  at  the  head  of  navigation  at 
Broad  street,  Elizabeth,  2|  miles  above  its  mouth.  The  mean  rise  of 
tide  at  the  month  was  4.7  feet,  and  at  Broad  street,  Elizabeth,  3.4  feet. 

The  project,  anthorized  by  the  river  and  harbor  act  of  March  3. 1879, 
consisted  in  improving  the  river  by  dredging  a  channel  60  feet  wide 
and  7  feet  deep  at  mean  high  water  to  the  head  of  navigation,  at  an 
estimated  cost  of  $25,530,  which  was  afterwards  increased  to  $43,160. 

With  the  amount  expended  to  June  30, 1897,  $39,970.91,  a  channel 
7  feet  deep  and  from  30  to  60  feet  wide  had  been  dredged  to  Broad 
street,  Elizabeth.  In  order  to  maintain  this  channel,  it  has  had  to  be 
redredged  during  several  successive  seasons. 

The  amount  expended  during  the  past  fiscal  year  was  applied  to 
redredging  the  channel  in  the  shoal  section  of  the  river  between  South 
and  Summer  streets,  Elizabeth,  to  a  depth  of  7  feet  at  mean  high  water. 

The  maximum  draft  that  can  be  carried  to  Broad  street,  Elizabeth, 
on  June  30, 1898,  is  1.6  feet  at  mean  low  water  and  5  feet  at  high  water. 

The  commerce  of  this  river  consists  of  coal,  building  material,  and 
miscellaneous  freights.  It  amounted  to  21,650  tons  in  1895,  36,066 
tons  in  1896,  and  28,865  tons  in  1897. 

July  1, 1897,  balance  unexpended $3,189.09 

Jnne  30, 1898,  amount  expended  during  fiscal  year 8, 189.09 

(See  Appendix  O  10.) 

1J2.  Raritan  River^  New  Jersey, — [This  work  was  in  the  charge  of  MiJ. 
H.  M.  Adams,  Corps  of  Engineers,  until  October  1, 1897.]  This  river  is  a 
moderate  sized  stream  flowing  through  the  central  part  of  the  State  of 
I^ew  Jersey  and  emptying  into  the  Baritan  Bay  at  Perth  Amboy.  It  is 
navigable  to  New  Brunswick,  N.  J.,  a  distance  of  12  miles,  where  it  is  the 
eastern  terminus  of  the  Delaware  and  Baritan  OanaL  The  mean  rise  of 
tide  at  the  mouth  is  5.1  feet,  and  at  New  Branswiok  it  is  bM  feet 


138    REPORT  OF  THE  CHTEr  OF  ENGINEERB,  U.  S.  AKMT. 

In  its  natural  state  the  chaanel  to  New  Branswlck  was  obBtrncted 
by  several  extensive  shoals,  on  which  the  depth  was  from  6^  to  8}  feet 
at  mean  low  water. 

The  project  for  improvement,  adopted  by  the  river  and  harbor  act  of 
Jane  18, 1878,  provided  for  a  channel  200  feet  wide  and  10  feet  deep  at 
mean  low  water  from  the  month  to  the  Delaware  and  Baritan  Canal 
terminns  at  New  Brunswick,  to  be  obtained  by  dredging,  diking,  and 
rock  excavation,  the  cost  being  estimated  at  $2,093,662, 

The  amount  expended  to  June  30, 1897,  was  $639,333.49.  With  this 
money  four  dikes  had  been  completed  and  the  fifth  and  last  more  than 
half  finished.  A  channel  of  the  foil  depth  of  10  feet  at  mean  low 
water  had  been  made  to  within  700  feet  of  the  canal  terminus,  the 
lower  8^  miles  being  200  feet  and  the  balance  100  feet  wide. 

During  the  past  fiscal  year  3,625  tons  of  rock  was  broken  up  and 
5,070  tons  of  broken  rock  removed,  thereby  extending  the  lOfoot  chan- 
nel, 100  feet  wide,  to  within  500  feet  of  the  canal  terminus.  The  rock 
was  utilized  in  completing  unfinished  portions  of  the  dike  ^^G"  at  the 
middle  ground,  which  is  now  2,320  feet  long  and  built  up  to  a  height 
of  about  3  feet  above  mean  high  water. 

The  maximum  draft  that  can  be  carried  to  New  Brunswick  on  June 
30, 1898,  is  6  feet  at  mean  low  water. 

The  commerce  of  this  river  consists  principally  of  coal,  ores,  lumber, 
building  material,  and  general  merchandise.  It  amounted  in  1895  to 
975,101  tons,  in  1896  to  1,136,974  tons,  and  in  1897  to  1,218,752  tons. 

July  1, 1S97,  balance  uiiezi)ended $11,916.51 

Jane  30, 18^  amount  expended  daring  fiteal  year 11, 916.51 

Amonnt  (estimated)  required  for  completion  of  existing  project 1, 442, 412. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

90,1900 25,000.00 

Submitted  In  eompltanoe  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  ana  of  sundry  ciyil  act  of  June  4, 1897. 

(See  Appendix  G 11.) 

13.  South  RiveTy  New  Jersey. — [This  work  was  in  the  charge  of  Mtg. 
H.  M.  Adams,  Corps  of  Engineers,  nntil  October  1, 1897.1  This  is  a  small 
stream  in  the  central  part  of  New  Jersey,  which  discnarges  into  the 
Baritan  River  abont  8  miles  above  its  month. 

A  private  canal  aboat  three-qnarters  of  a  mile  long  had  been 
dredged  from  near  Washington,  on  the  South  River,  to  Sayreville,  on 
the  Karitan  River,  which  shortened  the  sailing  course  about  2  miles. 

The  depth  in  the  canal  was  about  3.5  feet,  and  in  the  river  abont  2.6 
feet  as  far  as  Old  Bridge,  at  the  head  of  navigation,  6.3  miles  above  the 
canal.  The  mean  rise  of  tide  at  the  canal  is  5.34  feet  and  at  Old  Bridge 
4.57  feet 

The  first  project,  adopted  by  the  river  and  harbor  act  of  March  3, 
1871,  proposed  dredging  a  channel  6  feet  deep  at  mean  low  water  up 
to  the  Washington  wharves,  at  an  estimated  cost  of  $13,653.  This  was 
completed  in  1874,  at  a  cost  of  $20,000. 

The  present  project,  authorized  by  the  river  aid  harbor  act  of  June 
14, 1880,  provided  for  correctiug  the  canal  outlet  and  for  obtaining,  by 
dredging  and  diking,  a  channel  100  feet  wide  and  8  feet  deep  to  Wash- 
ington, 1.5  miles  above  the  month;  thence  6  feet  deep  to  Bissetts,  3.7 
miles  above  the  mouth;  thence  4  feet  deep  to  Old  Bridge,  6.3  miles 
above  the  mouth,  at  the  head  of  navigation.  The  cost  was  estimated 
at  $194,695,  but  was  reduced  in  1892  to  $176,975. 

The  total  amount  expended  to  June  30, 1897,  under  the  present  proj- 
ect was  $87,417.20.    The  month  of  the  canal  has  been  rectified,  and 
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six  dikes  have  been  bailt  below  Washington.  An  8-foot  channel,  haying 
a  minimnni  width  of  50  feet,  has  been  dredged  to  Washington,  and 
parts  of  the  channel  above  there  have  been  deepened  to  6  feet. 

No  work  was  done  daring  the  past  year,  owing  to  lack  of  funda 

The  maximum  draft  that  can  be  carried  to  Washington  on  Jane  30, 
1898,  is  4^  feet  at  mean  low  water. 

Large  brickyards  established  along  the  banks  of  this  river  give  it  a 
commercial  importance  oat  of  proportion  to  its  size. 

The  commerce  consists  principally  of  brick,  clay,  coal,  and  general 
merchandise,  and  amonnted  in  1895  to  177,794  tons;  in  1896  to  216,783 
tons,  and  in  1897  to  308,563  tons. 

July  1, 1897,  baUnoe  nnexpenAed $582.80 

June  30, 1898,  amoimt  expended  during  fiscal  year 60. 65 

July  1, 1898^  balanoa  imexpeoded 522. 15 

(Amonnt  (estimated)  required  for  completion  of  existing  project 88, 975. 00 
Amoantthatcan  be  profitably  expended  in  fiBcal  year  ending  Jane  30, 1900      1, 000. 00 
Submitted  in  compliaDoe  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  ciyil  act  of  June  4, 1887. 

(See  Appendix  O  12.) 

14.  Baritan  Bay,  Ifetr  Jersey. — [This  work  was  In  the  charge  of  Maj, 
H.  M.  Adams.  Oorps  of  Engineers,  nutil  October  8, 1897.]  This  bay  is  a 
large  body  or  water  lying  between  the  sonthem  end  of  Staten  Island 
and  the  Kew  Jersey  shore.  Its  greatest  width  north  and  south  is  aboat 
5  miles,  and  its  greatest  length  east  and  west  is  about  7  miles.  The 
Baritan  Biver  empties  into  it  at  its  west  end  between  Perth  Amboy 
and  South  Ainboy,  and  the  Arthur  Kill,  or  Staten  Island  Sound, 
extends  northward,  connecting  it  with  Newark  Bay. 

This  bay  had  naturally  a  fairly  straight  channel,  11  feet  deep  at  mean 
low  water,  to  South  Amboy.  The  line  of  the  deepest  water,  however, 
followed  the  Staten  Island  shore  from  Perth  Amboy  to  Segnine  Point, 
where  it  was  separated  from  deep  water  in  the  eastern  part  of  the  bay 
by  a  shoal  1.5  miles  broad,  with  a  minimum  depth  of  14.5  feet.  The 
mean  rise  of  tide  in  the  bay  is  5  feet. 

The  river  and  harbor  act  of  March  3, 1881,  authorized  a  project  for 
making  a  21-foot  channel,  300  feet  wide,  from  Seguine  Point  to  deep 
water  in  the  bay,  at  a  cost  of  $126,000.  This  amount  was  subsequently 
increased  to  $165,000  to  provide  for  a  channel  of  the  same  dimensions 
through  the  shoals  off  Wards  Point.  The  act  of  September  J9, 1890, 
extended  the  project  to  include  a  15-foot  channel,  300  feet  wide,  from 
South  Amboy  to  deep  water  near  Great  Beds  Light,  the  cost  of  the 
improvement  being  increased  to  $357,875.  The  act  of  June  3, 1896, 
again  amended  the  project  so  as  to  make  this  latter  channel  21  feet 
deep  instead  of  15,  at  an  additional  cost  of  $150,000. 

The  present  project,  therefore,  consists  in  dredging  21-foot  channels 
at  mean  low  water,  300  feet  wide,  from  Seguine  Point  to  deep  water  in 
the  bay,  through  two  shoals  opposite  Wards  Point,  and  from  South 
Amboy  to  deep  water  near  Great  Beds  Light,  at  a  total  estimated  cost 
of  $507,876. 

The  amount  expended  to  June  30, 1897,  was  $373,383.96.  The  Seguine 
Point  channel  had  been  dredged  and  redredged  to  a  depth  of  21  feet 
for  a  width  of  from  100  to  300  feet,  but  had  shoaled  to  a  depth  of  from 
18  to  19  feet  for  a  distance  of  100  feet  on  either  side.  The  South  Amboy 
channel  had  been  dredged  to  a  depth  of  15  feet  for  a  width  of  300  feet, 
and  redredged  to  a  depth  of  21  feet  for  a  width  of  from  100  to  150  feet 
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Tbe  available  fands  not  being  sufflcient  for  continuing  the  improve- 
ment, no  work  of  dredging  was  done  daring  tbe  year,  but  certain  mate- 
rials thrown  from  vessels  stranded  on  the  Great  Beds  were  found  to 
obstruct  the  channel;  these  were  removed. 

The  maximum  draft  that  can  be  carried  June  30, 1898,  through  the 
Seguine  Point  and  Wards  Point  channels  is  18  feet  at  mean  low  water; 
through  the  South  Amboy  channel  it  is  13  feet  at  mean  low  water. 

The  commerce  of  the  bay  consists  mainly  of  coal,  brick,  manufactures, 
and  general  merchandise.  It  amounted  in  1895  to  3,822,462  tons;  in 
1896  to  4,629,514  tons,  and  in  1897  to  4,852,075  tons. 

July  1, 1897,  balance  unexpended M,  116.04 

June  30, 1898,  amount  expended  daring  fiscal  year 962;  40 

Jnly  1, 1898,  balance  unexpended 8,153.64 

{Amonnt  (estimated)  required  for  completion  of  existing  project ISO,  875. 00 
Amonnttbatoan  be  profitably  expended  in  fiscal  vear  en  dinff  June  30, 1900  100, 000. 00 
Submitted  in  compliance  with  reanirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  G  13.) 

15.  Matawan  Creekj  New  Jersey. — [This  work  was  in  the  charge  of  Maj. 
H.  M.  Adams,  Oorps  of  Engineers,  until  October  1, 1897.]  This  creek 
is  a-«mall  tidal  stream  in  the  eastern  part  of  New  Jersey,  wliich  dis- 
charges into  Earitan  Bay  at  Eeyport  Harbor.  It  is  navigable  up  to 
the  bridge  of  the  New  York  and  Long  Branch  Bailroad,  about  IJ  miles 
above  its  mouth. 

In  its  natural  condition  the  month  was  obstructed  by  a  mud  flat, 
through  which  a  narrow  and  crooked  3-foot  channel  existed.  Above 
this  flat  there  was  a  4-foot  channel  for  a  mile,  and  beyond  a  narrow  3^ 
foot  channel  extending  nearly  up  to  the  head  of  navigation  at  Matawan. 
The  rise  of  tide  is  4.9  feet. 

The  river  and  harbor  act  of  March  3, 1881,  authorized  a  project  for 
improving  this  stream  by  dredging  a  4-foot  channel,  100  feet  wide,  from 
the  mouth  to  Winkson  Creek,  about  1  mile,  and  thence  76  feet  wide  to 
the  railroad  bridge  at  Matawan,  the  estimated  cost  being  $33,120. 

The  amount  expended  on  this  work  to  June  30, 1897,  was  $35,986.14. 
A  channel  4  feet  deep  at  mean  low  water  had  been  made  to  the  Matawan 
Steamboat  Dock,  the  width  varying  from  40  to  100  feet. 

The  amount  expended  during  the  past  year  was  applied  to  redredg- 
ing  the  channel  to  a  depth  of  4  feet,  and  width  from  30  to  60  feet,  from 
Winkson  Creek  to  the  upper  dock  at  Matawan. 

The  maximum  draft  that  can  be  carried  June  30, 1898,  to  Matawan 
is  4  feet  at  mean  low  water. 

Appropriations  equaling  the  estimated  cost  of  this  work  were  made 
in  1892.  The  project,  however,  has  not  been  completed,  owing  to  the 
necessity  of  redredging  where  shoaling  has  occurred.  It  is  estimated 
that  a  channel  sufficient  for  the  requirements  of  the  local  commerce  can 
be  maintained  at  an  average  annual  cost  of  $3,000. 

The  commerce  of  this  creek,  consisting  mainly  of  farm  produce,  fer- 
tilizers, brick,  coal,  and  miscellaneous  freight,  amounted  in  1895  to 
338,025  tons;  in  1896  to  435,000  tons,  and  in  1897  to  415,000  tons. 

Jnly  1, 1897,  balance  unexpended $3,188.86 

Jane  30,  1898,  amount  expended  daring  fiscal  year 3, 133.86 

f  Amonnt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1900,  for  maintenanoe  of  improvement 8,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  Juna  4, 1887. 

(See  Appendix  O  14.) 


BIYEB  AND  HARBOB  DiPBOYEHEllTS.  141 

16.  Keypart  Harbor^  HTmo  Jersey. — [This  work  was  in  the  charge  of 
Maj.  H.  M.  Adams,  Corps  of  Engineers,  to  October  1, 1897.]  This  har- 
bor consists  of  a  bay  about  1  mile  broad,  on  the  south  shore  of  Earitan 
Bay. 

There  was  naturally  no  distinct  channel  in  the  harbor,  the  available 
depth  to  the  wharves  being  less  than  4  feet  at  mean  low  water.  A  6- foot 
channel  had  been  dredged  at  private  expense  before  the  United  States 
assumed  charge  of  the  improvement,  but  it  had  shoaled  again  to  5  feet. 
The  range  of  the  tide  is  4.9  feet. 

The  river  and  harbor  act  of  August  2, 1882,  adopted  a  project  for  dredg- 
ing an  8-foot  channel,  200  feet  wide,  from  Baritan  Bay  to  the  steamboat 
dock,  at  a  cost  of  $40,475. 

The  amount  expended  to  June  30, 1897,  was  $42,758.61.  An  8foot 
channel,  160  to  200  feet  wide,  had  been  dredged  in  1883  from  the  Key- 
port  wharves  to  Raritan  Bay.  No  further  work  having  been  done  until 
1 890,  the  channel  had  almost  filled  up.  Since  then  it  has  been  redredged 
to  8  feet,  with  a  minimum  width  of  75  feet. 

No  work  was  done  during  the  past  year,  owing  to  lack  of  funds. 

The  maximum  draft  that  can  be  carried  June  30^  1898,  to  the  Keyport 
wharves  is  5  feet  at  mean  low  water. 

On  account  of  the  shoaling  since  the  beginning  of  work  the  channel 
has  not  been  completed  to  the  required  dimensions,  although  more  than 
the  estimated  cost  of  the  improvement  has  been  appropriated  and 
expended.  This  work  is  not  of  a  permanent  character.  It  is  esti- 
mated that  a  channel  sufficient  for  the  requirements  of  local  commerce 
can  be  maintained  at  an  average  annual  cost  of  $5,000. 

The  commerce  of  this  harbor  consists  mainly  of  farm  produce,  ferti- 
lizers, brick,  coal,  and  miscellaneous  freight,  amounting  to  434,625 
tons  in  1895,  to  540,200  tons  in  1896,  and  to  524,100  tons  in  1897. 

July  1, 1S97,  balance  anezpended $216.39 

Jane  30, 1898,  amoiint  expended  doling  fiscal  year 216.39 

f  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jane  30, 
1900,  for  maintenance  of  improvement 5,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1887. 

(See  Appendix  O  15.) 

17,  Shoal  Harbor  and  Oompton  Creekj  New  Jersey. — [This  work  was  in 
the  charge  of  M^.  H.  M.  Adams,  Corps  of  Engineers,  to  October  1, 1897.] 
This  harbor  is  on  the  south  shore  of  Baritan  Bay,  5  miles  from  Sandy 
Hook ;  Oompton  Greek  is  a  narrow  stream  emptying  into  it.  The  natural 
harbor  is  inside  the  month  of  the  creek,  where  the  depth  is  from  3  to  6 
feet  at  mean  low  tide.  The  creek  is  navigable  for  one-quarter  of  a  mile 
above  its  mouth,  where  it  is  crossed  by  a  highway  bridge  without  a 
draw. 

The  entrance  to  this  harbor  was  obstructed  by  a  broad  flat  shoal,  on 
which  there  was  a  depth  of  less  than  1  foot  at  mean  low  tide,  the  dis- 
tance between  the  deep  water  in  the  creek  and  the  4-foot  depth  in  the 
bay  being  about  one-half  mile.    The  mean  rise  of  tide  is  4.5  feet. 

A  project  for  improvement,  authorized  by  the  river  and  harbor  act 
of  September  19, 1890,  proposed  a  channel  4  feet  deep  at  mean  low  water, 
connecting  Oompton  Creek  with  Baritan  Bay.  It  was  to  be  150  feet 
wide  in  the  bay  and  75  feet  wide  in  and  near  the  mouth  of  the  creek, 
which  was  to  be  protected  by  a  dike  if  necessary.  The  estimated  cost 
of  the  work  was  $64,140. 

The  amount  expended  to  June  30, 1897,  was  $15,941.12,  which  resulted 
m  a  channel  75  feet  wide  and  4  feet  deep  from  Oompton  Creek  to  the 
2-foot  contour  in  Baritan  Bay,  a  distance  of  2,080  feet. 
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No  work  was  done  daring  the  past  fiscal  year,  owing  to  lack  of  fdnds. 

The  maximum  draft  that  can  be  carried  June  30, 1898,  in  the  channel 
connecting  Compton  Creek  with  Baritan  Bay  is  1.7  feet  at  mean  low 
water. 

The  commerce  of  this  locality  consists  of  farm  and  fishing  products, 
fertilizers,  and  general  merchandise,  and  amounted  in  1895  to  152,000 
tonsy  in  1896  to  167,000  tons,  and  in  1897  to  184,000  tons. 

July  1, 1887,  balance  unexpended $68.88 

June  30, 1898,  amount  expended  doriAg  fisoal  year ^ 58. 88 

{Amonnt  ^estimated)  requited  for  completion  of  exietinff  project 48, 130. 00 
Amount  tnat  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1900      8, 000. 00 
Submitted  in  compliance  with  requirements  ox  Bectiuna  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  A,  1897. 

(See  Appendix  Qt  16.) 

18.  Bhrewihury  Biter^  New  Jersey. — [This  work  was  in  the  charge  of 
Miy.  H.  M.  Adams,  Gorps  of  Engineers,  to  October  1, 1897.]  This  river  is 
a  large  tidal  basin  in  the  eastern  part  of  New  Jersey,  and  consists  of  two 
bays,  each  having  an  area  of  about  3  square  miles,  and  known  as  the 
North  Branch,  or  Navesiuk  liiver,  and  the  South  Branch.  A  chan- 
nel, called  the  Main  Stem,  unites  the  two  branches  at  their  eastern 
ends,  and  extends  northwardly  to  the  southeast  end  of  Sandy  Hook  Bay. 

Before  any  improvement  was  begun  by  the  United  States  the  avail- 
able depth  to  Oceanic,  on  the  North  Branch,  5  miles  above  the  mouth, 
was  3.5  feet;  to  Branch  port,  on  the  South  Branch,  9  miles  above  the 
mouth,  it  was  2.5  feet.  The  mean  rise  of  tide  at  the  outer  bar  is  5  feet, 
at  Highlands  Bridge  3  feet,  and  at  Seabright  Bridge  1.3  feet. 

A  project  was  adopted  by  the  river  and  harbor  act  of  March  3, 1871, 
for  dredging  6-foot  channels  through  the  shoal  places  in  both  branches 
of  the  river.  This  was  completed  in  1873  at  a  cost  of  $19,000.  The 
channels,  however,  soon  filled  up  after  suspension  of  work. 

The  present  plan  of  improvement,  adopted  by  the  river  and  harbor 
act  of  March  3, 1879,  provided  for  making  6foot  channels  at  mean  low 
water,  with  widths  from  150  to  300  feet,  tlurough  the  shoals  in  the  main 
stem  and  both  branches,  by  means  of  dredging  and  diking,  at  an  esti- 
mated cost  of  $142,086.  Owing  to  the  necessity  of  frequent  redredging, 
and  to  the  fact  that  prices  were  higher  than  anticipated,  the  estimated 
cost  was  increased  to  $234,062. 

In  view  of  the  fact  that  during  the  winter  of  1896-97  the  sea  broke 
through  the  Sandy  Hook  Peninsula,  nearly  opposite  Island  Beach,  car- 
rying sand  into  the  river  and  filling  up  the  improved  channel  to  above 
the  ordinary  high-water  line,  and  leaviug  a  secondary  inlet  about  6 
feet  deep  at  mean  low  water,  between  the  river  and  the  ocean,  the 
navigation  of  which  was  prevented  by  an  outer  bar  and  by  the  Gov- 
ernment railroad  trestle  to  Sandy  Hook,  authority  was  granted  March 
1, 1897,  to  modify  the  project  so  as  to  temporarily  provide  navigation 
with  a  6foot  channel  west  of  Island  Beach  until  the  inlet  was  closed 
and  it  again  became  desirable  to  continue  the  improvement  of  the 
east  channel 

The  amount  expended  on  the  present  project  to  June  30, 1897,  was 
$226,253.01.  Nine  dikes  had  been  built,  and  6  foot  channels  having 
widths  of  from  60  to  200  feet,  had  been  dredged  through  the  shoals  in 
the  main  stem  and  branches.  These  channels  not  being  permanent, 
necessitated  redredging  at  several  localities  more  than  once.  A  channel 
2,400  feet  long,  100  feet  wide,  and  6  feet  deep  was  also  dredged  west 
of  Island  Beach,  thereby  restoring  navigation  for  the  season  of  1897. 


RIVER  AKD   HARBOR  UiPROYEMERTa  143 

The  expeodilure  daring  the  past  year  was  applied  to  faicreasinif 
the  width  of  the  chaunel  iu  the  Soath  Branch,  above  Seabright,  from 
50  to  110  feet;  in  building  olamps  of  fender  piles  along  the  stone  dike 
above  Seabright  and  the  dike  at  the  river  month,  and  in  removing  the 
timberwork  of  an  old  dike  obstrncting  navigation  at  Upper  Il^ky 
Point  on  the  North  Branch. 

The  maximnm  draft  that  can  be  carried  June  30, 1898,  throngh  the 
main  stem  of  the  river  by  way  of  the  cat  west  of  Island  Beach  is  4  t<det  at 
mean  low  water;  in  the  North  Branch  6  feet,  and  in  the  South  Branch 
4  feet,  both  at  mean  low  water. 

Although  the  estimated  cost  of  the  work  has  been  appropriated  and 
expended,  it  has  not  been  possible  to  complete  the  improvement,  owing 
to  the  frequent  necessity  of  redredging  several  of  the  shoals  and  of 
making  a  new  channel  west  of  Island  Beach  iu  order  to  prevent  stop- 
page of  trafBc.  The  channel  east  of  Island  Beach  can  not  be  reopened 
until  the  inlet  in  the  Sandy  Hook  Peninsula  has  been  permanently 
closed.  It  is  estimated  that  channels  sufficient  for  the  requirements 
of  local  commerce  can  be  maintained  at  an  average  annual  cost  of 
$10,000. 

The  commerce  of  this  river  consists  mainly  of  coal,  farm  products, 
fertilizers,  and  general  merchandise,  and  amounted  in  1895  to  630«100 
tons,  in  1890  to  808,130  tons,  and  in  1897  to  896,600  tons.  The  pas- 
senger traffic  is  important;  the  number  carried  in  1897  is  estimated  at 
400,000. 

July  1, 1867,  balance  anezpeoded $7,746.99 

Jane  30, 1S98,  amount  expended  during  fleeal  year 7,746.99 

{Amount  that  can  be  profitably  expended  in  flaeal  year  ending  June  30, 
1900,  for  maintenance  of  improyement 10, 000. 00 
Submitted  in  compliance  with  requirements  of  Bections  2  of  river  and 
harbor  acte  of  1»66  and  1867  and  of  sundry  ciril  act  of  June  4, 1897. 

(See  Appendix  G  17.) 

19.  Manasquan  Eiverj  New  Jersey. — This  is  a  small  stream  in  the 
eastern  part  of  Kew  Jersey,  which  empties  into  the  Atlantic  Ocean 
about  26  miles  south  of  Sauay  Hook. 

In  its  natural  condition  the  stream  had  a  depth  of  from  4  to  6  feet,  at 
mean  low  water,  for  several  miles  above  its  month,  but  was  obstructed 
at  its  ontlet  into  the  ocean  by  a  sand  spit  which  deflected  the  stream 
into  a  channel  parallel  with  the  beach,  commuuicatiug  with  the  ocean 
across  shifting  sand  bars,  on  which  the  depth  did  not  exceed  1.5  feet  at 
mean  low  water.  In  severe  storms  this  channel  was  sometimes  closed  by 
sand,  remaining  so  until  sulEQcient  fresh  water  had  accumulated  in  the 
river  to  force  a  new  outlet.    The  mean  range  of  tide  is  2.4  feet. 

A  project  for  improvement,  adopted  by  the  river  and  harbor  act  of 
March  3, 1879,  contemplated  obtaiuiug  a  permanent  outlet  for  the  river 
nearly  at  right  angles  to  the  shore,  with  a  depth  of  6  feet  at  mean  low 
water,  also  in  dredging  a  channel  in  the  lower  river  to. the  same  depth. 
The  estimated  cost  was  $52,120. 

The  amount  expended  under  this  project  to  June  30,  1897,  was 
$39,000.  With  this  money  two  jetties  had  been  constructed,  but  neither 
having  been  completed  to  full  length,  no  permanent  improvement  was 
accomplished.  No  further  appropriations  were  made  for  this  work 
from  1882  to  1890. 

The  river  and  harbor  act  of  September  19, 1890,  appropriated  92,000, 
to  be  expended  in  the  removal  of  obstructions  placed  by  the  Govern- 
ment at  the  mouth  of  the  river,  if,  in  the  discretion  of  the  Secretary  of 


144        BEPOBT  OF  THB  CHIEF  OF   BNOINEEBS,  U.  8.  ARMT. 

War,  the  same  should  be  done.  The  removal  of  the  obstraotions 
alluded  to  was  deemed  nnnecessary  by  the  local  engineer  officer  in 
charge,  therefore  no  expenditure  was  made  of  these  funds. 

At  the  request  of  interested  parties  a  survey  of  this  locality  was 
made  during  the  past  fiscal  year,  with  a  view  to  devising  some  project 
which  would  aiibrd  permanent  improvement  at  this  locality.  This 
project  is  contained  in  the  report  of  the  local  engineer  officer^  to  which 
attention  is  invited. 

The  maximum  draft  that  can  be  carried  June  30,  1898,  in  this  river 
is  2  feet  at  mean  low  water. 

The  commerce  of  the  river  amounted  to  practically  nothing  during 
1897. 

Jalyl,  1897,  balance  unexpended $2,000.00 

June  30, 1898;  amount  expended  daring  fiscal  year 300.00 

Joly  1, 1898,  balance  unexpended 1,700.00 

{Amount  tbat  can  be  profitably  expended  in  fiscal  year  ending  June  80, 1900    10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  cItII  act  of  June  4,  1897. 

(See  Appendix  O  18.) 

20.  Removing  sunken  vessels  or  craft  obstructing  or  endangering  navi- 
gation,— 1.  The  wreck  of  an  unknown  canal  boat  lodged  in  the  channel 
of  the  Arthur  Elill,  New  York  and  New  Jersey,  near  Woodbridge  Creek, 
in  September,  1897,  forming  an  obstruction  to  navigation. 

The  wreck  was  removed  and  disposed  of  during  November,  1897. 

2.  The  condemned  canal  boat  Harwich  drift^  into  Newark  Bay, 
New  Jersey,  and  lodged  near  the  channel  opposite  Bergen  Point,  New 
Jersey^  in  December,  1897,  was  abandoned,  and  became  an  obstruction 
to  navigation. 

The  wreck  was  broken  up  and  removed  during  February,  1898. 

The  total  amount  expended  during  the  year  on  removal  of  wrecks 
was  $500. 

(See  Appendix  O  19.) 

IMPROVEMENT  OF  DELAWARE  RIVER  AND  BAY  AND  OP  WATERS  TRIBU- 
TARY THERETO,  NEW  JERSEY,  PENNSYLVANIA,  AND  DELAWARE,  AND 
OF  RIVERS  AND  HARBORS  IN  SOUTHERN  NEW  JERSEY. 

This  district  was  in  the  charge  of  Lieut.  Ool.  0.  W.  Baymond,  Corps 
of  Engineers,  having  under  his  immediate  orders  Miy.  Spencer  Oosby, 
U.  S.  Volunteers,  first  lieutenant.  Corps  of  Engineers,  the  entire  year, 
and  additional  Second  Lieut.  Sherwood  A.  Cheney,  Corps  of  Engineers, 
from  September  30, 1897,  to  April  12,  1898. 

1.  Delaware  River ^  New  Jersey  and  Pennsylvania. — ^Trenton,  the  head 
of  natural  navigation  on  the  Delaware  Biver,  is  about  30  miles  above 
the  upper  part  of  the  port  of  Philadelphia.  In  its  original  condition 
this  part  of  the  river  was  obstructed  by  shoals  at  the  following  locali- 
ties :  Between  Bordentown  and  Trenton,  a  distance  of  about  5  miles,  a 
narrow  and  circuitous  channel  existed,  which  carried  from  3  to  6  feet 
at  mean  low  water.  At  Kinkora  Bar,  about  9  miles  below  Trenton,  a 
shoal  carrying  7^  feet,  and  at  Five-mile  Bar,  at  the  upper  part  of  Phila- 
delphia, a  shoal  across  the  Pennsylvania  channel,  carrying  only  3  to  4 
feet  at  mean  low  waten  there  being,  however,  13  feet  of  water  past  Five- 
mile  Bar  in  the  New  Jersey  channel  passing  south  of  Petty  Island. 

Below  Philadelphia  the  river  in  its  original  condition  presented 
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obstractions  at  MiflUn  Bar,  which  reduced  the  depth  at  mean  low  water 
to  17  feet;  at  Schooner  Ledge  and  Cherry  Island  Flats  to  18  feet;  at 
Bulkhead  Shoal  and  Dan  Baker  Shoal  to  about  20  feet;  and  at  Duck 
Greek  Flats  to  about  20  feet.  In  that  part  of  the  Delaware  Biver 
between  Trenton,  N.  J.,  and  Bridesburg,  Pa.,  efforts  in  the  past  have 
been  directed  toward  relieving  commerce  from  the  obstructions  which 
exist  in  the  upper  9  miles  of  the  river  and  deepening  the  channel  across 
Einkora  Bar. 

Previous  to  1885  the  efiforts  to  improve  the  river  between  Philadel- 
phia and  the  bay  were  confined  to  dredging,  except  at  Schooner  Ledge, 
where  solid  rock  was  removed,  under  appropriations  for  special  locSU- 
ties,  and  also  under  general  appropriations  for  the  Delaware  Biver 
below  Bridesburg. 

A  Board  of  Engineers,  convened  by  direction  of  the  Secretary  of  War 
for  the  purpose  of  considering  the  subject  of  the  permanent  improve- 
ment of  Delaware  Biver  and  Bay,  recommended,  under  date  of  Janu- 
ary 23,  1885,  the  formation  of  a  ship  channel  from  a  point  opposite 
Philadelphia  and  about  midway  between  the  American  Shipbuilding 
Company's  yard  and  the  Oas  Trust  wharf  to  deep  water  in  Delaware 
Bay,  having  a  least  width  of  600  feet  and  a  depth  of  26  feet  at  mean 
low  water.  The  formation  of  such  a  channel  was  to  be  obtained,  except 
at  Schooner  Ledge,  where  rock  would  require  to  be  removM,  by  regu- 
lating the  tidal  flow  by  means  of  dikes,  with  recourse  to  dredging  where 
necessary  as  an  aid  to  such  contracting  and  regulating  works. 

The  estimated  cost  of  obtaining  a  channel  of  the  above  dimensions 
was  about  $2,425,000,  which  covers  the  estimated  cost  of  the  perma- 
nent improvement  of  the  Delaware  Biver  between  the  upper  part  of 
Philadelphia  and  deep  water  in  the  bay.  The  annual  cost  of  mainte- 
nance was  estimated  at  10  per  cent  of  the  original  cost  for  dredging 
and  1  per  cent  of  the  original  cost  for  dikes.  This  estimate  of  cost 
does  not  include  the  improvement  of  Philadelphia  Harbor,  which  is  a 
separate  project. 

The  entire  amount  expended  on  the  improvement  of  the  Delaware 
Biver  from  1836  to  June  30,  1897,  under  appropriations  for  special 
localities  and  the  general  river  was  $2,463,909.77,  of  which  $119,479.31 
was  expended  on  that  part  of  the  river  between  Trenton  and  Phila- 
delphia. As  the  result  of  this  expenditure,  there  was  at  the  latter  date 
a  channel  of  navigable  width  and  6  feet  deep  at  mean  low  water  through 
Perriwig  Bar;  a  channel  of  navigable  width  and  7  feet  deep  in  the 
eastern  channel  of  the  river  at  Borden  town;  a  channel  through  Kin- 
kora  Bar  8^  feet  deep;  a  channel  through  Five-mile  Bar  over  the  whole 
width  25  feet  deep;  a  channel  600  feet  wide  and  26  feet  deep  through 
the  shoal  areas  at  Port  Bichmond;  a  channel  600  feet  wide  and  26  feet 
deep  at  Otis  Street  wharf;  a  channel  through  Mifflin  Bar  about  23.4 
feet  deep;  a  channel  through  Schooner  Ledge  24  feet  deep,  except  over 
a  small  area  where  the  depth  was  23  feet;  a  channel  through  Cherry 
Island  Flats  with  a  minimum  depth  of  26  feet;  and  a  channel  through 
Pennsville  Shoals  and  Bulkhead  Bar  26  feet  deep. 

The  channel  between  Philadelphia  and  Camden,  across  Smith  Island 
Bar,  had  been  improved  by  the  formation  of  a  dredged  cut  protected  by 
revetments,  so  as  to  give  a  channel  100  feet  wide  with  a  minimum  depth 
of  6  feet  at  mean  low  water.  The  revetment  has  been  removed  in  the 
work  of  improving  the  harbor  of  Philadelphia. 

During  the  fiscal  year  ending  June  30, 1897,  the  sum  of  $80,738.79 
was  expended  in  surveys  and  examinations,  in  dike  construction,  and 
BWG  98 10 
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in  dredging  at  Oherry  Island  Flats,  Dan  Baker  Shoal,  and  Duck  Greek 
Flats.  The  sum  of  $54,350.35  was  expended  in  adjusting  the  losses  of 
contractors  resulting  from  the  annulment  of  the  contract  for  the  con- 
struction and  repair  of  dikes  at  Eeedy  Island  and  Liston  Point,  in  con- 
sequence of  the  provisions  of  the  river  and  harbor  act  of  June  3, 1896, 
and  the  sum  of  $2,428.40  was  expended  in  rebuilding  and  enlarging  the 
dike  at  Fort  Mifflin,  in  accordance  with  provisions  in  the  river  and 
harbor  act  of  June  3, 1896. 

During  the  past  fiscal  year  the  sum  of  9304,550.04  was  expended  in 
surveys  and  examinations  and  in  dredging  at  Perriwig  Bar,  Cherry 
Island  Flats,  Dan  Baker  Shoal,  Duck  Creek  Flats,  and  between  deep 
water  above  Dan  Baker  Shoal  and  deep  water  below  Pea  Patch  Island 
(off  Salem  Cove),  and  repair  of  banks  at  Fort  Mifflin. 

The  changes  during  the  past  fiscal  year  are  summarized  as  follows: 

The  channel  through  Perriwig  Bar  has  been  dredged  to  a  depth  of  6 
feet  at  mean  low  water  over  a  width  of  200  feet;  the  channel  through 
Five-mile  Bar  has  a  depth  of  26  feet  at  mean  low  water  over  its  entire 
width. 

At  Cherry  Island  Flats  the  channel  has  been  dredged  to  a  minimum 
depth  of  26  feet  over  a  width  of  220  to  265  feet  and  a  length  of  13,600 
feet.  At  Bulkhead  Bar  the  minimum  depth  is  26  feet.  Dredging  is-in 
progress  through  the  shoal  between  deep  water  above  Dan  Baker  Shoal 
and  deep  water  below  Pea  Patch  Island  (off  Salem  Cove),  to  secure  a 
channel  26  feet  deep  at  mean  low  water  over  a  width  of  400  feet. 

At  Dan  Baker  Shoal  the  channel  has  been  dredged  to  a  depth  of  26 
feet  at  mean  low  water  over  a  width  of  from  300  to  500  feet,  and  at 
Duck  Creek  Flats  a  similar  channel  has  been  dredged  over  a  width  of 
400  feet. 

The  dike  at  Fort  Mifflin  has  been  reconstructed  and  repaired  along 
the  Delaware  Elver  front  for  a  distance  of  280  feet. 

Under  authorities  granted  by  the  Secretary  of  War,  the  city  of  Phila- 
delphia is  now  improving  the  channel  at  Greenwich  Point,  Mifflin  Bar, 
and  Schooner  Ledge.  In  view  of  the  work  thus  provided  for  by  the 
city  and  the  low  prices  for  dredging  obtained  in  the  recent  contracts, 
the  estimated  -cost  of  completing  the  improvement  from  Marcushook 
ice  piers  to  deep  water  in  Delaware  Bay,  in  accordance  with  the  approved 
project,  has  been  reduced  from  $805,000  to  $300,000,  this  estimate  being 
based  on  the  assumption  that  the  city  of  Philadelphia  will  complete 
the  channel  from  the  city  to  the  Marcushook  ice  piers. 

The  benefits  to  navigation  resultiDg  from  the  improvement  have  been 
great.  Previous  to  the  improvement  vessels  of  deep  draft  were  com- 
pelled to  utilize  the  high  water  of  two  tides  in  order  to  ascend  the 
river  to  Philadelphia.  They  can  now  make  the  whole  trip  in  a  single 
tide. 

For  1890  the  total  foreign  freight  movement  of  the  Delaware  River 
was  estimated  at  2,922,994  tons,  and  the  total  domestic  freight  move- 
ment at  8,433,276  tons.  For  1897  the  total  foreign  freight  movement  is 
estimated  at  3,782,759  tons,  and  the  total  domestic  freight  movement 
at  14,240,729  tons.  There  has  been  an  important  increase  in  the  for- 
eign freight  movement,  most  noticeable  in  the  imports  of  iron  ore  and 
sugar  and  the  exports  of  grain  and  oil,  attributable  in  a  great  measure 
to  the  improvements  of  the  river  and  harbor  admitting  deeper  draft 
vessels.  As  the  greater  part  of  the  domestic  freight  is  carried  in  ves- 
sels of  moderate  draft,  the  increase  in  its  movement  can  not  be  con- 
sidered as  due  to  the  improvement  of  the  river.  The  foreign  freight 
movement  for  1897  was  755,956  tons  in  excess  of  the  same  movement 
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for  1896,  while  the  domestic  freight  moyement  for  the  same  period  was 
1,999,167  tons  in  excess  of  that  for  1896.  The  total  value  of  the  freight 
moved  upon  the  river  in  1897  is  estimated  at  $627,510,986. 

July  1, 1897,  balance  unexpended $508,090.23 

June  30,  1898,  amount  expended  during  fiscal  year 304,550.04 

July  1, 1898,  balance  unexpended 203,540.19 

July  1, 1898,  outstanding  liabilities $47,685.73 

July  1, 1898,  amount  covered  by  uncompleted  contracts 10, 317. 27 

58,003.00 

July  1,  1898,  balance  available 145,537.19 

{Amount  (estimated)  required  for  completion  of  existing  project 300, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  J  uue  30, 1900  300, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  H  1.) 

2.  Harbor  between  PhiUidelphia,  Pa.^  and  Camdenj  N.  J. — ^At  the  time 
of  adoption  of  the  present  project  the  islands  in  the  Delaware  Eiver 
between  Philadelphia  and  Camden  compelled  the  flood  and  ebb  cur- 
rents to  pursae  different  paths,  narrowed  the  existing  channels,  and 
prevented  the  extension  of  wharves  necessary  for  the  purposes  of  com- 
merce. The  plan  of  improvement  originally  adopted  by  Congress 
provides  for  the  removal  of  Smith  and  Windmill  islauds  and  a  part  of 
Petty  Island,  and  the  formation  of  a  channel  of  ample  depth  and  about 
2,000  feet  in  width  from  Kaighn  Point  to  Fishers  Point.  The  project 
contemplates  the  advance  of  wharves  and  bulkheads  on  both  the 
Philadelphia  and  Camden  shores  during  the  progress  of  the  work. 
The  excavation  is  to  be  done  by  the  General  Government.  The 
advance  of  wharves  and  bulkheads  is  under  the  control  of  the  local 
authorities  and  private  owners,  a  portion  of  the  material  to  be  removed 
by  the  Government  being  considered  available  for  the  necessary  filling. 
The  estimated  cost  of  the  work  to  be  done  by  the  United  States,  exclu- 
sive of  the  cost  of  the  islands,  was  $3,500,000. 

The  project  was  modified  by  Congress  in  the  sundry  civil  act 
approv^  March  3, 1891,  by  authorizing  a  change  in  the  line  limiting 
the  excavation  on  Petty  Island,  and  by  requiring  that  all  material 
removed  under  appropriations  made  to  that  date  should  be  deposited 
and  spread  on  League  Island.  The  latter  requirement  was  revoked  by 
Congress  in  the  river  and  harbor  act  approved  July  13, 1892,  which 
provides  that  the  material  removed  may  be  deposited  in  any  place  or 
places  approved  by  the  engineer  officer  in  charge  of  the  work. 

The  amount  expended  under  the  project  to  June  30,  1897,  was 
$2,834,468.77.  At  that  date  all  the  piling  and  revetment  had  been 
removed,  20,166,739  cubic  yards  of  material,  scow  measurement,  had 
been  excavated  by  dredging,  and  3,585,082  cubic  yards  had  been 
deposited  on  League  Island,  completing  the  fill. 

During  the  fiscal  year  ending  June  30, 1898,  1,438,322  cubic  yards  of 
material,  scow  measurement,  was  dredged  from  Smith  and  Petty  islands 
and  the  adjacent  shoals. 

The  improvement  was  completed  January  10,  1898,  the  resulting 
channel  having  a  least  depth  of  26  feet  with  a  width  varying  from  1,015 
to  1,850  feet,  extending  from  Morris  street  to  the  Pennsylvania  Eailroad 
Bridge,  6.2  miles. 

Smith  and  Windmill  islands  were  dredged  to  an  average  depth  of  26 
feet  below  mean  low  water,  and  the  north  side  of  Petty  Island  was 
dredged  back  so  as  to  make  the  average  low- water  width  of  the  Penn- 
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sylvania  channel  at  that  locality  about  1,900  feet.    Work  was  carried 
on  under  a  contract  with  the  American  Dredging  Oompany  dated 
June  1. 1893. 
The  total  amount  of  work  accomplished  to  June  30, 1898,  is  as  follows : 

Material  remored  by  dredglDg,  aoow  measurement cubic  yards . .  21,  G05, 061 

Piling  and  revetment  removed linear  feet..         24,848 

Dredged  material  deposited  and  spread  on  League  Island,  scow  measure- 
ment  cubic  yards..    8,685,082 

The  reconstruction  of  the  water  fronts  has  progressed  rapidly.  Up 
to  June  30, 1898,  22  piers  had  been  completed  to  the  new  lines  and  5 
others  were  under  construction.  The  city  of  Philadelphia  is  now  con- 
structing a  bulkhead  on  the  new  line  from  Vine  to  South  streets  to 
permit  the  widening  of  Delaware  avenue  at  that  locality  to  150  feet 

A  survey  of  the  harbor,  including  gaugings  of  flow  and  determination 
of  velocities  under  the  improved  conditions,  is  in  progress. 

The  foreign  freight  movement  of  the  port  of  Philadelphia  for  1897. 
including  all  points  on  the  Delaware  Eiver,  is  estimated  at  3,782,759 
tons,  and  the  domestic  freight  movement  at  14,240,729  tons.  The 
improvement  has  greatly  facilitated  navigation  and  increased  the 
amount  of  commerce. 

July  1, 1897.  balance  unexpended $800,531.23 

June  30, 1898,  amount  expended  during  fiscal  year 798, 127. 17 

July  1, 1898,  balance  unexpended 2,404.06 

July  1, 1898,  outstanding  liabilities 300.00 

July  1,1898,  balance  available 2,104.06 

(See  Appendix  H  2.) 

3,  Sohuylkill  Biver^  Pennsylvania. — When  the  improvement  was  com- 
menced in  1870,  there  was  a  channel  of  entrance  into  the  mouth  of  the 
river  with  a  depth  of  only  10  feet  at  mean  low  water. 

The  original  project  under  which  work  was  commenced  in  1870  pro- 
posed the  formation  of  a  channel  100  feet  wide,  with  a  depth  of  20  feet 
from  the  month  of  the  river  to  Gibson  Point,  about  4  miles,  and  a  depth 
of  18  feet  thence  to  Ghestnut  Street  Bridge,  in  Philadelphia,  about  3 
miles. 

In  1875  and  1883  this  project  was  amended  so  as  to  increase  the  low- 
water  channel  between  the  mouth  and  Girard  Point,  a  distance  of 
about  1  mile,  to  400  feet  wide  and  24  feet  deep,  and  from  Girard  Point 
to  Gibson  Point,  about  3  miles,  to  250  feet  wide  and  20  feet  deep.  In 
1892  the  project  was  again  modified  so  as  to  provide  for  the  construc- 
tion of  dikes  to  maintain  a  navigable  depth  at  the  mouth.  The  esti- 
mated cost  of  the  entire  improvement  was  $529,959. 

The  amount  expended  on  this  project  to  June  30, 1897,  was  $510,526.24. 
This  expenditure  has  resulted  in  the  formation  of  a  channel  about  125 
feet  wide,  and  from  24  to  27.5  feet  deep  at  mean  low  water  across  the 
bar  at  the  river's  mouth;  a  channel  about  250  feet  wide  and  from  20  to 
24  feet  deep  from  inside  the  bar  to  Gibson  Point,  except  at  Yankee 
Point  where  the  width  is  300  feet,  and  between  Penrose  Ferry  Bridge 
and  Yankee  Point,  where  the  20foot  channel  has  narrowed  to  from  50 
to  200  feet;  thence  to  Chestnut  Street  Bridge,  a  channel  of  navigable 
width,  and  from  14  to  20  feet  deep. 

During  the  fiscal  year  ending  June  30, 1897,  62,983  cubic  yards  of 
material,  scow  measurement,  was  dredged  from  the  bar  at  the  mouth  of 
the  river.  The  average  depth  of  the  channel  across  the  bar  along  the 
line  of  deepest  water  was  27.5  feet  at  mean  low  water. 
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During  the  past  fiscal  year  the  pile  dike  at  the  month  of  the  river 
has  been  raised,  and  repaired  by  spiking  on  the  face  wall  two  courses 
of  12  by  12  inch  pine  timber,  thus  raising  its  height  to  about  9.5  feet 
above  low  water.  During  the  present  season  the  filling  of  the  dike  will 
be  raised  to  the  level  of  the  face  wall  by  the  deposit  of  coarse  gi^vel 
and  bowlders,  with  funds  now  available. 

The  earthen  dike  connecting  with  the  pile  dike  has  been  repaired  and 
reconstructed  for  a  distance  of  410  feet. 

The  city  of  Philadelphia  is  now  improving  the  channel  under  author- 
ities granted  by  the  Secretary  of  War  under  dates  of  September  3, 1895, 
and  May  14, 1896.  Dredging  was  commenced  on  November  13, 1895, 
and  is  still  in  progress.  The  total  amount  dredged  and  placed  ashore 
is  about  263,370  cubic  yards,  as  measured  in  the  dump.  This  work  has 
resulted  in  the  formation  of  a  channel  with  a  mean  low- water  depth  of 
22  feet  and  a  width  of  250  feet  for  a  distance  of  half  a  mile  above  Pen- 
rose Ferry  Bridge,  and  thence  a  similar  channel  to  a  point  about  one- 
fourth  mile  above  Yankee  Point,  except  at  Yankee  Point,  where  the 
width  is  300  feet.  From  a  point  opposite  Fifty-eighth  street,  near  Gib- 
son Point,  the  channel  has  a  width  of  150  feet  and  a  mean  low-water 
depth  of  20  feet  for  a  distance  of  five-eighths  of  a  mile. 

This  improvement  can  be  completed  in  accordance  with  the  adopted 
project  with  funds  now  available.  The  survey  of  the  river  provided  for 
in  the  river  and  harbor  act  of  June  3,  1896,  with  a  view  to  further 
improvement,  was  completed  in  December,  1897,  and  a  project  and 
report  thereon,  submitted  March  10, 1898,  was  printed  as  House  Doc 
Ko.  316,  Fifty-fifth  Congress,  second  session.  It  is  also  herewith  as 
Appendix  H  14. 

The  commercial  interests  of  this  river  are  of  great  and  increasing 
value  and  importance.  At  Girard  Point  are  located  large  grain  eleva- 
tors and  wharves.  At  Gibson  Point  and  Point  Breeze,  which  are  near 
each  other  and  closely  related  as  to  commercial  requirements,  are  the 
large  storage  tanks  and  wharves  of  the  petroleum  factories.  The  inter- 
ests assembled  at  these  three  points  cover  mainly  the  commerce  of  the 
river,  and  both  the  grain  and  oil  trade  require  deep-draft  vessels  for 
the  convenient  and  economical  transaction  of  their  business.  Channel 
depths  are  needed  which  will  permit  the  passage  of  vessels  drawing  24 
feet  at  all  stages  of  the  tide.  The  total  freight  movement  for  the  year 
1897  is  estimated  at  3,587,821  tons  (an  increase  of  373,338  tons  over  the 
year  1896)  and  its  value  at  $44,405,604  (an  increase  of  $10,107,996  over 
the  year  1896). 

July  1, 1897,  balance  unexpended $14,473.76 

June  30, 1898,  amount  expended  during  fiscal  year 2,406.58 

Jtdy  1,1898,  balance  unexpended 12,067.18 

July  1, 1898,  amount  covered  by  uncompleted  contracts 696. 00 

July  1, 1898,  balance  available 11,37L18 

(See  Appendix  H  3,) 

4.  Ice  harbor  at  Marcushookj  Pa. — ^This  work,  in  its  present  plan,  was 
commenced  in  1866,  the  object  being  to  provide  a  harbor  in  the  I)ela> 
ware  Kiver  to  protect  vessels  against  moving  ice. 

In  1785  the  Commonwealth  of  Pennsylvania  built,  for  the  convenience 
of  commerce,  piers  at  Marcushook,  extending  from  the  shore  line  into 
the  river.  It  is  assumed  that  at  some  subsequent  time  these  shore  piers 
were  turned  over  to  the  United  States,  since  in  1829  an  appropriation 
was  made  of  $5,000  for  repairing  these  piers,  improving  the  harbor,  and 
removing  obstructions.    No  further  appropriation  was  made  until  1866. 
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At  tliis  latter  date  the  project  was  adopted  for  the  conRtruction  of 
detached  piers  iu  the  harbor,  consistiDg  of  stone  saperstructiires  dpon 
crib  fonndations  filled  with  stone,  together  with  the  deepening  of  the 
harbor  by  dredging. 

In  1888  an  increased  depth  was  proposed  for  the  areas  protected  by 
the  detached  piers  outside  of  the  natural  shore  line  of  the  river. 

The  amount  expended  from  1866  to  June  30, 1897,  was  ♦211,r»84.28, 
which  was  applied  to  the  construction  of  two  landing  piers,  dredging 
the  protected  area,  the  placing  and  replacing  of  mooring  piles,  repairs 
to  piers  and  mooring  piles,  and  the  necessary  examinations. 

During  the  past  fiscal  year  the  two  landing  piers  have  been  repaired 
and  a  new  mooring  post  placed. 

This  harbor  is  of  great  value  to  vessels  during  the  prevalence  of  ice 
in  the  river.  The  cost  of  its  maintenance  is  trifling  in  comparison  with 
the  benefit  derived  from  it. 

Jnly  1,  1897,  balance  unexpended $2,415.72 

JnneSOy  1898,  amoant  expended  dnring  fiscal  year 700.00 

Jnly  1,1898,  balance  nnexpended • 1,715.72 

(See  Appendix  H  4.) 

5.  Conitruction  of  iron  pier  in  Delaware  Bay  near  Lewea^  Del. — The 
original  project  of  this  work  proposed  the  construction  of  a  landing 
pier  about  1,700  feet  in  length,  extending  from  the  shore  south  of  the 
breakwater  into  Delaware  Bay  to  a  depth  of  22  feet  at  mean  low  water, 
the  pier  to  consist  of  a  substructure  of  wroughtiron  screw  piles  sur- 
mounted with  a  timber  superstructure.  The  work  was  commenced  in 
1871  and  completed,  except  as  to  superstructure,  in  1880. 

The  amount  expended  to  June  30, 1890,  was  $368,453.66  and  resulted 
in  the  construction  of  1,155  linear  feet  of  pier  21  feet  in  width  and  546 
linear  feet  42  feet  in  width,  or  a  total  length  of  1,701  feet.  The  depth 
of  water  at  the  outer  end  of  the  pierhead  was  about  twenty -one  feet  at 
mean  low  water. 

During  the  fiscal  year  ending  June  30, 1891,  $7,033  was  expended  in 
replacing  about  200  linear  feet  of  the  pier  destroyed  by  the  collisions  of 
wrecked  vessels  in  1880,  and  in  placing  fender  piles  along  1,200  linear 
feet  of  the  shore  arm  of  the  pier. 

During  the  fiscal  year  ending  June  30, 1896,  the  broken  fender  sys- 
tem about  the  head  of  the  pier  was  repaired,  at  a  total  cost  of  $689.95. 

During  the  fiscal  year  ending  June  30, 1898,  $6,722.39  was  expended 
in  repairing  the  fender  system,  replacing  decayed  wales,  curbing  and 
decking  and  recovering  and  putting  in  place  three  supporting  columns. 

The  total  expenditures  to  June  30,  1898,  have  been  $385,222.39. 

The  right  to  use  this  pier  for  railway  purposes,  granted  in  the  act 
of  July  15, 1870,  has  never  been  exercised  and  doubtless  never  will  be, 
as  the  pier  has  not  sufficient  strength  to  support  the  weight  of  modern 
freight  engines.  It  is  therefore  impossible  to  obtain  any  assistance 
from  the  railroad  company  in  maintaining  and  repairing  the  structure. 

The  pier  is  of  great  use  for  the  purposes  of  the  engineer,  light-house, 
and  quarantine  services.  It  is  of  very  great  value  to  vessels  frequent- 
ing the  breakwater  harbor  in  winter,  when  the  harbor  is  packed  with 
floating  ice,  rendering  the  anchorage  dangerous.  At  such  times  ves- 
sels eagerly  seek  its  shelter  and  protection. 

Jnly  1, 1897, balance  unexpended $7,660.00 

Jnne  30, 1898,  amount  expended  dnring  fiscal  year 6, 722. 39 

Jnly  1, 1898,  balance  nnexpended 937.61 

(See  Appendix  H  5.) 
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6.  Delaware  Breakwater^  Delaware. — Under  the  act  of  OoDgress  of 
May  7, 1822,  $22,700  was  appropriated  for  a  survey  of  Delaware  Bay 
near  Gape  Uenlopen,  for  the  purpose  of  determining  the  site  for  a 
harbor  of  shelter.  In  1828  an  appropriation  of  $250,000  was  made  for 
commencing  the  work  under  a  plan  submitted  by  a  Board  of  Commis- 
sioners appointed  by  Congress. 

The  project  of  the  Board  contemplated  the  construction  in  the  con- 
cavity of  the  bay  just  inside  Cape  Henlopen  of  two  massive  works  on 
the  pierres  perdues  or  riprap  system,  separated  by  an  interval  or  gap 
of  1,390  feet,  the  greater  called  the  breakwater,  to  afford  safe  anchorage 
during  the  gales  from  the  north  and  east;  the  other,  called  the  ice 
breaker,  to  protect  shipping  against  northwesterly  gales  and  the  heavy 
drifting  ice  of  the  bay.  This  project  was  completed  in  1869,  under  aggre- 
gate appropriations  (including  the  first  for  survey)  of  $2,192,103.70. 
The  stone  used  in  the  work  amounted  to  892,528  gross  tons,  and  varied 
from  one-fourth  of  a  ton  to  7  tons  in  weight,  the  smaller  constituting 
the  bulk  of  the  mass,  the  larger  used  to  cover  the  exterior  slopes. 

As  completed  in  1869  the  breakwater  is  2,558  feet  long,  and  the  ice 
breaker  1,359  feet  long  on  top.  The  average  width  on  top  is  22  feet, 
and  at  base  160  feetr  The  top  is  from  12  to  14  feet  above  mean  low 
water. 

In  1882  a  project  was  adopted  for  closing  the  gap  between  the  break- 
water and  the  ice  breaker  by  means  of  a  random  stone  foundation  with 
a  concrete  superstructure.  The  random  stone  foundation  was  to  be 
brought  to  a  height  of  12  feet  below  low  water,  with  a  width  on  top  of 
48  feet;  the  concrete  superstructure  to  have  a  width  on  bottom  of  24 
feet,  rising  to  a  height  of  12  feet  above  mean  low  water,  with  a  width 
on  top  of  12  feet.    The  estimated  cost  of  this  project  was  $675,000. 

In  1883  and  1884  the  project  was  modified  by  providing  a  foundation 
of  brush  mattresses  for  the  random  stone  substructure  and  omitting 
the  construction  of  a  pile  bridge  across  the  gap,  which  formed  part  of 
the  project  of  1882  for  closing  the  gap. 

In  1890  the  concrete  superstructure  was  further  modified  by  estab- 
lishing its  base  at  15  feet  below  low  water,  by  making  it  rectangular 
in  section,  with  a  width  of  27  feet  and  a  height  of  27  feet,  and  by  con- 
structing the  work  to  above  the  plane  of  high  water  of  large  concrete 
blocks,  above  which  concrete  in  mass  was  to  be  used.  The  estimated 
cost  or  the  modified  project,  including  the  $356,250  appropriated  from 
1882  to  1888,  was  $856,250. 

In  1891  the  random  stone  substructure  having  been  practically  com- 
pleted to  an  average  level  of  15  feet  below  low  water,  the  project  for 
the  hitherto  proposed  concrete  superstructure  was  modified  by  substi- 
tution of  random  stone  for  the  remaining  part  of  the  work,  so  as  to 
raise  the  structure  to  a  height  of  14  feet  above  mean  low  water,  with  a 
width  on  top  of  20  feet,  the  width  at  low  water  to  be  40  feet  and  the 
slopes  below  this  plane  to  be  such  as  may  be  formed  by  the  action  of 
the  sea;  between  low  water  and  the  top  the  slopes  to  be  about  1  on  0.7, 
formed  by  heavy  stones  laid  in  position. 

Owing  to  recent  low  prices,  the  work  has  been  completed  with  avail- 
able funds  and  no  further  appropriation  is  required.  It  is  probable 
that  occasional  small  appropriations  will  be  required  in  the  friture  to 
repair  damages  caused  by  violent  storms. 

From  the  beginning  of  the  work  in  1882  to  June  30, 1897,  the  total 
amount  expended  was  $2,721,992.14,  of  which  $529,888.44  was  expended 
on  the  existing  project  for  closing  the  gap. 

During  the  past  fiscal  year  the  sum  of  $76,651.45  was  expended  in 
leveling  and  fdling  cavities  in  the  substructure  and  completing  the 
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saperstractare.  By  the  work  done,  the  gap  1,390  feet  long,  formerly 
existing  between  the  ice  breaker  and  the  main  breakwater  has  been 
closed  by  a  structure  rising  14  feet  above  low  water,  40  feet  wide  at  low 
water,  and  20  feet  wide  on  top,  thus  forming  a  continuous  wall  from  the 
lower  end  of  the  old  breakwater  to  the  upper  end  of  the  ice  breaker. 

The  Maritime  Exchange  of  Philadelphia  maintains  a  station  on  the 
breakwater  and  through  cables  between  the  mainland  and  its  station 
is  in  communication  with  the  shipping  of  the  harbor.  Its  reports  state 
that  during  the  year  1897, 1,619  vessels,  exclusive  of  tugs,  fishing,  and 
small  coasting  craft,  anchored  under  the  protection  of  the  breakwater. 

July  1,  1897,  balance  anezpended $86,861.56 

June  30, 1898,  amount  expended  during  fiscal  year 76,661.45 

July  1, 1898,  balance  unexpended 9,710.11 

July  1,1898,  outstanding liabilitiee 8,486.68 

July  1,  1898,  balance  available 1,228.58 

(See  Appendix  H  6.) 

7.  Harbor  of  refuge^  Delaware  Bay,  Delaware, — ^The  construction  of 
this  harbor  was  provided  for  on  the  continuous  contract  system  by  the 
river  and  harbor  act  of  June  3, 1896,  at  a  cost  not  to  exceed  94,665jOOO. 
The  act  provides  that  in  making  the  contracts  the  Secretary  of  War 
shall  not  obligate  the  Government  to  pay  in  any  one  fiscal  year,  begin- 
ning July  1, 1897,  more  than  25  per  cent  of  the  whole  amount  author- 
ized to  be  expended. 

Ko  expenditures  were  made  upon  this  improvement  previous  to  June 
30,1896. 

During  the  fiscal  year  ending  June  30, 1897,  $2,394.02  was  expended 
and  about  9,035  tons  of  stone  was  deposited  for  the  formation  of  the 
projected,  break  water.    The  work  was  commenced  on  May  4, 1897. 

During  the  fiscal  year  ending  June  30, 1898,  the  construction  of  the 
breakwater  was  continued  by  the  deposit  of  about  289,709  tons  of  stone, 
making  the  total  amount  deposited  to  that  date  298.744  tons.  The  sub- 
structure had  then  been  brought  to  a  width  of  41  feet  at  mean  low 
water  for  a  distance  of  2,800  feet,  and  thence  for  a  farther  distance  of 
1,900  feet  it  was  partially  completed  to  a  height  of  about  10  feet  below 
low  water. 

The  low  price  provided  for  in  the  existing  contract  justifies  a  great 
reduction  in  the  estimated  cost  of  the  work.  It  is  now  estimated  that 
the  total  cost  will  not  require  further  appropriation  of  more  than 
91,150,666,  provided  the  annual  appropriations  are  sufficient  for  rapid 
and  economical  progress. 

The  great  value  of  this  harbor  to  commerce  is  due  to  its  location. 
It  is  about  equidistant  from  New  York,  Philadelphia,  and  the  cape^  of 
Chesapeake  Bay  (the  ocean  entrance  to  the  ports  of  Baltimore,  Nor- 
folk, and  Newport  News),  and  is  therefore  an  especially  convenient 
point  of  call  for  the  entire  commerce  of  the  North  Atlantic  Coast.  It 
is  now  largely  used  by  vessels  awaiting  orders  to  ports  for  discharge  or 
loading,  although  the  anchorage  is  exposed  and  dangerous,  except  for 
small  vessels,  which  can  find  shelter  in  the  old  breakwater  harbor. 
During  the  year  ending  December  31, 1897, 1,859  vessels  (not  including 
small  craft)  called  at  this  locality. 

By  the  construction  of  the  breakwater  the  usefulness  of  this  anchor- 
age will  be  greatly  increased,  not  only  as  a  port  of  call,  but  also  as  a 
harbor  of  refuge.  Vessels  bound  from  northern  to  southern  or  from 
southern  to  northern  ports  will  be  able  to  go  to  sea  in  doubtfiil  weather 
with  the  assurance  of  finding  ample  protection  at  the  Delaware  capes, 
if  overtaken  by  storm. 


BIVER  AND  HARBOR  IMPROVEMENTS.  153 

July  1,1897,  balance  unexpended $396, 999. 98 

Amonnt  appropriated  by  sundry  ciril  act  approved  July  1, 1898 800, 000. 00 

1,196,939.98 
June  30, 1898,  amount  expended  during  fiscal  year 279, 151. 73 

Julyl,  1898,  balance  unexpended , 917,788.25 

July  1, 1898,  outstanding  liabilities $86,845.55 

July  1, 1898,  amount  covered  by  uncompleted  contracts 831,942.70 

917,788.25 

(Amount  (estimated)  required  for  completion  of  existing  project 1, 150, 666. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,1900 687,500.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  H  7.) 

8.  Bancocas  Bivevj  New  Jersey. — ^In  its  original  condition  Bancocas 
Biver  carried  a  minimum  low- water  depth  of  4 J  feet  between  the  mouth 
and  Oenterton,  a  distance  of  about  7|  miles,  and  from  Genterton  to 
Mount  Holly,  a  distance  of  about  5^  miles,  a  ruling  depth  of  about  2^ 
feet 

The  original  project  of  1881  proposed  the  formation,  by  a  dike  at 
Goats  Bar  and  dredging  elsewhere,  of  a  channel  from  150  to  200  feet 
wide  and  6  feet  deep  at  mean  low  water  from  the  month  to  Genterton, 
and  thence  to  Mount  Holly  a  channel  5  feet  deep. 

Operations  under  this  project  were  carried  on  from  1881  to  1895.  To 
the  close  of  the  fiscal  year  ending  June  30, 1895,  operations  had  been 
directed  to  the  formation  of  a  low-water  channel  100  feet  wide  and  6 
feet  deep  from  the  month  to  Genterton,  and  50  feet  wide  and  5  feet 
deep  for  a  distance  of  about  If  miles  above  Genterton. 

During  the  fiscal  year  ending  June  30, 1896,  no  work  was  done. 

One  hundred  dollars  and  nine  cents  appropriated  for  this  work  was 
carried  to  the  surplus  fand  in  1890. 

The  appropriation  of  $2,000  for  this  river  made  in  the  act  of  June 
3, 1896,  is  required  by  the  act  to  be  expended  in  the  improvement  of 
the  Lumberton  Branch. 

During  the  fiscal  year  ending  June  30, 1897,  the  Lumberton  Branch 
was  surveyed,  and  a  project  for  its  improvement  by  dredging  a  chan- 
nel through  the  shoals  which  obstruct  navigation  was  submitted  and 
approved. 

Up  to  June  30, 1897,  the  total  expenditares  amounted  to  $37,332.92. 

During  the  fiscal  year  ending  June  30, 1898,  the  project  was  com- 
pleted by  dredging  through  the  shoals  at  Pattersons  Landing,  below 
Paxsons  Landing,  and  partly  through  the  shoal  above  Paxsons  Land- 
ing, the  channel  having  a  width  of  30  feet  and  a  mean  low- water  depth 
of  6  feet. 

The  principal  commercial  interests  are  the  manufacture  of  phosphorus 
and  the  transportation  of  sand  and  gravel. 

The  total  value  of  the  freight  movement  for  1897  was  $1,454,350.  It 
is  believed  that  the  cost  of  improving  this  river  will  be  more  than  is 
justified  by  the  resulting  commercial  benefits. 

July  1.1897,  balance  unexpended $2,167.29 

June  Wy  18^,  amount  expended  during  fiscal  year 1,767.69 

July  1, 1898,  balance  unexpended *899.70 

(See  Appendix  H  8.) 

*  Balance  Temaining  from  appropriation  of  August  18, 1894,  not  available  for  expendi- 
ture under  present  project. 
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P.  Alloway  Oreek,  New  Jersey, — In  its  original  condition  Alloway 
Greek  was  obstructed  between  its  moutb  and  Quinton,  a  distance  of 
about  10  miles,  by  sboal  areas  in  the  upper  half  of  the  stream  which 
reduced  the  low-water  depths  to  from  1.3  to  4  feet. 

The  original  project  of  1889  proposed  the  formation  by  dredging  of  a 
channel  6  feet  deep  at  mean  low  water  and  60  feet  wide  from  Quinton 
to  a  point  about  1,000  feet  above  the  Upper  Hancock  Bridge;  thence  a 
channel  of  the  same  depth  and  75  feet  wide  to  a  locality  known  as  the 
Square,  where  the  work  is  to  be  supplemented  by  a  dike.  At  a  local- 
ity known  as  the  Canal,  in  addition  to  a  channel  of  the  last-named 
dimensions,  the  width  of  the  stream  was  to  be  increased  to  about  150 
feet  bNBtween  its  low-water  lines.  The  project  was  modified  on  Decem- 
ber 10, 1896^  so  as  to  provide  for  a  dike,  formed  by  a  single  row  of  piles 
above  the  Upper  Hancock  Bridge.  This  modification  does  not  increase 
the  original  estimated  cost  of  the  work,  which  is  $25,000. 

At  the  close  of  the  fiscal  year  ending  June  30, 1897,  $12,233.92  had 
been  expended  in  dredging  at  and  near  the  Oanal,  the  Square,  and  the 
Upper  Hancock  Bridge  and  in  dike  construction  at  the  Square  and 
above  Upper  Hancock  Bridge.  Ohannels  from  40  to  76  feet  wide  and  6 
feet  deep  at  mean  low  water  were  formed  through  the  worst  bars. 

During  the  fiscal  year  ending  June  30, 1897,  404  feet  of  dike  was 
constructed  above  Upper  Hancock  Bridge. 

During  the  past  fiscal  year  4,269  cubic  yards  of  material  was  dredged 
from  the  channel  at  Upper  Hancock  Bridge.  The  commerce  of  this 
creek  consists  of  miscellaneous  articles,  such  as  coal,  sand,  lumber,  and 
produce,  and  is  principally  of  a  local  character.  The  value  of  the  total 
freight  movement  for  1897  was  $892,800.  The  improvement  has  been 
of  much  benefit  to  navigation  at  a  comparatively  small  cost.  About 
three-fifths  of  the  projected  work  has  been  accomplished. 

July  1. 1897,  balance  unexpended $2,766.08 

Jane  30, 1898,  amount  expended  daring  fiscal  year 2, 413. 53 

July  1, 1898,  balance  anexpended 352.65 

{Amount  (estimated)  required  for  completion  of  existing  project 10, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  endin g  Jane  30, 1900    10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  H  9.) 

10.  Cooper  Creek^  New  Jersey, — This  creek  enters  the  Delaware  River 
in  the  city  of  Camden,  just  above  Cooper  Point.  It  is  navigable  for  a 
distance  of  9  miles  from  its  month  for  vessels  drawing  5  feet,  and  for 
the  first  6  miles  for  vessels  of  llj  feet  draft.  The  mean  range  of  tide 
is  about  6  feet.  For  a  distance  of  1^  miles  from  the  mouth  the  width 
of  the  stream  averages  about  80  feet  at  low  water  and  about  120  feet 
between  the  banks,  and  the  channel  has  a  depth  of  from  12  to  15  feet, 
except  at  one  place,  where  the  depth  is  9^  feet. 

The  project  for  this  improvement  is  printed  in  the  Annual  Report  of 
the  Chief  of  Engineers  for  1895,  page  1102. 

It  is  proposed  to  dredge  a  channel  70  feet  wide  at  bottom  and  18  feet 
deep  at  mean  high  water  from  the  mouth  of  the  creek  to  Browning's 
Chemical  Works,  and  a  channel  of  the  same  dimensions  through  the 
bar  just  outside  the  mouth,  in  all  a  distance  of  about  9,000  feet,  requir- 
ing the  excavation  of  about  135,000  cubic  yards  of  material,  place 
measurement,  and,  including  contingencies,  the  estimated  cost  is 
•35,000. 

The  river  and  harbor  act  of  June  3, 1896,  appropriated  937,000  for 
completing  this  improvement,  of  which  $2,500,  or  so  much  thereof  as 
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might  be  necessary,  was  to  be  expended  in  rebuilding  the  dike  on  the 
Government  reservation  in  the  Delaware  River  at  Woodbury  Greek. 

At  the  close  of  the  fiscal  year  ending  June  30, 1896,  no  work  had 
been  done. 

During  the  fiscal  year  ending  June  30, 1897,  the  sum  of  (2,500  was 
exx)ended  in  rebuilding  the  dike  on  the  Government  reservation  at 
Woodbury  Creek,  and  the  sum  of  $389.94  was  expended  in  the  prelim- 
inary expenses  of  the  work  and  in  dredging  material  from  the  channel 
of  the  creek. 

During  the  past  fiscal  year  47,735  cubic  yards  of  material,  scow 
measurement,  was  dredged  from  the  channel  between  State  Street 
Bridge  and  the  mouth  of  the  creek,  making  the  total  amount  dredged 
to  date  47,790  cubic  yards,  scow  measurement. 

There  are  9  large  manufacturing  plants  on  this  creek,  consisting  of 
1  woolen  mill,  1  nickel  works,  4  chemical  works,  1  glass  works,  and  2 
iron  works.  It  is  claimed  that  with  an  improved  channel  the  most 
economical  way  of  receiving  materials  and  shipping  products  will  be  by 
schooners  instead  of  by  rail,  as  at  present. 

The  value  of  the  total  ^ight  movement  for  1891  was  nearly 
(3,000,000,  and  for  1897  (2,468,145. 

Jnly  1, 1S97,  balance  unexpended $34,110.06 

June  90,  ISSKS,  aroonnt  expended  daring  fiscal  year 2, 991. 58 

Jnly  1,  1898,  balance  unexpended 31,118.48 

Jnly  1,  1898,  ontetanding  Viabilities 4,204.12 

Jnly  1,  1898,  balance  available 26,914.36 

(See  Appendix  H  10.) 

11.  Ooshen  Oreek^Netc  Jersey, — In  its  original  condition  Goshen  Greek 
carried  a  low- water  depth  of  from  2  to  4  feet,  with  a  least  low- water 
width  of  20  feet  and  a  high-water  width  of  36  feet  from  Goshen  to  a 
point  about  4,000  feet  below;  and  thence  to  the  month,  a  distance  of 
about  2,500  feet,  a  low- water  depth  of  from  3  to  5  feet,  with  a  least 
width  of  30  feet. 

The  project  for  its  improvement,  adopted  in  1891,  proposed  the  deep- 
ening and  widening  by  dredging  of  the  4,000  feet  of  the  creek  below 
Goshen  Landing  to  a  low- water  depth  of  3  feet  and  a  width  of  30  feet; 
the  formation  of  a  dredged  channel,  3  feet  deep  and  aboat50  feet  wide, 
through  the  bar  at  the  mouth  to  the  limit  of  the  sand  beyond  the  low- 
water  line,  and  the  protection  of  the  channel  by  a  sheet-pile  jetty. 

The  improvement  was  commenced  during  the  fiscal  year  ending  June 

30. 1893,  and  to  the  close  of  that  year  the  sum  of  (2,770.16  was  expended 
in  widening  and  deepening  the  channel  to  the  proposed  dimensions 
over  a  distance  of  about  3,975  feet  below  Goshen  Landing.  By  this 
work  about  one-fourth  of  the  projected  improvement  had  been  com- 
pleted and  the  navigable  conditions  had  been  proportionately  improved. 

The  sum  of  (3,000  appropriated  in  the  river  and  harbor  act  of  August 

18. 1894,  was  not  suflBcient  to  carry  on  the  work  in  accordance  with  the 
project.  It  was  therefore  withheld  until  a  further  appropriation  was 
made  by  Congress. 

The  total  amount  expended  to  the  close  of  the  fiscal  year  ending  June 
30, 1897,  was  $3,162.60. 

Dnring  the  fiscal  year  ending  June  30, 1897,  the  pile  dike  was  con- 
structed to  its  projected  length  of  600  feet,  and  8,002  cubic  yards  of 
material  was  removed  from  the  channel  in  the  vicinity  of  the  dike. 

The  original  cost  of  the  project  made  in  1891  was  estimated  at  $12,000, 
this  estimate  being  based  on  a  single  appropriation  of  $12,000,  by  which 
the  improvement  could  be  made  in  a  single  season.    On  account  of  the 
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small  appropriations,  the  execution  of  the  work  has  been  carried  through 
an  interval  of  several  years,  and  it  has  not  been  executed  with  suffi- 
cient rapidity  to  prevent  injurious  changes  which  will  considerably 
increase  the  cost  of  the  improvement. 

During  the  past  fiscal  year  an  estimate  for  the  completion  of  the 
project,  based  on  a  carefal  survey  of  present  conditions,  was  made.  In 
order  to  maintain  the  dredged  channel  it  will  be  necessary  to  extend 
the  dike  somewhat  farther  inshore  and  dredge  through  the  bar  at  the 
mouth  of  the  creek.  The  cost  of  this  work,  in  addition  to  funds  now 
available,  is  estimated  at  (8,000,  which  will  increase  the  cost  of  the 
project  from  $12,000,  as  originally  estimated,  to  $17,000. 

The  commerce  of  this  creek  consists  of  miscellaneous  articles,  such 
as  sand,  oysters,  lime,  coal,  and  lumber,  and  is  principally  of  a  local 
character.  The  value  of  the  total  freight  movement  for  1897  was 
(398,100.  The  improvement  has  been  of  much  benefit,  at  moderate 
cost. 

Jnly  1,  1897. balance  unexpended $5,837.40 

Jane  30, 1898^  amount  expended  during  fiscal  year 4,282.76 

July  1, 1898,  balance  unexpended 1,554.64 

{Amount  ^estimated)  required  for  completion  of  existing  project 8, 000. 00 

Amount  tnat  can  beprontably  expended  in  fiscal  year  ending  June  30, 1900  6, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  H  11.) 

12.  Removing  sunken  vessels  or  craft  obstructing  or  endangering  navi- 
gation.— During  the  past  fiscal  year  no  wrecks  were  removed  under  the 
provisions  of  the  act  of  June  14, 1880. 

The  removal  of  the  wreck  of  the  schooner  Lottie  K.  Friend,  under 
contract  dated  February  18, 1897,  with  Thomas  Poynter  and  Elyah  D. 
Eegister,  of  Lewes.  Del.,  in  progress  during  the  fiscal  year  ending  June  30, 
1897,  has  not  yet  oeen  completed,  and  the  annulment  of  the  contract 
was  recommended  June  16, 1898,  and  approved  June  18, 1898. 

Allotments  were  made  for  the  removal  of  the  wrecks  of  the  following 
vessels: 

Ship  Francis,  from  Little  Egg  Harbor  Inlet,  New  Jersey.  Before  con- 
tract for  its  removal  could  be  entered  into  the  wreck  had  sunk  in  the 
sand  and,  by  the  shifting  of  the  channel,  had  ceased  to  be  an  obstruc- 
tion to  navigation.  Pleasure  boat  David  W.  Sellers^  from  Schuylkill 
Biver,  Pennsylvania.  Before  contract  for  its  removal  could  be  entered 
into  the  wreck  was  removed  by  private  persons  and  placed  where  it 
was  no  longer  an  obstruction  to  navigation.  Schooner  AnruL  Maria, 
from  Maurice  Biver.  New  Jersey.  Proposals  for  the  removal  of  the 
wreck  will  be  openea  July  18, 1898. 

The  amount  expended  in  connection  with  removal  of  wrecks  during 
the  past  fiscal  year  was  $153.53. 

(See  Appendix  H  12.) 

STTBVEYS  MABB  IN  OOMPLIANGE  WITH  BIVEB  AJXD  HABBOB  ACT  OF 

JUNE  3,  1896. 

The  surveys  of  the  following  localities,  required  by  the  river  and  har- 
bor act  of  June  3, 1896,  were  made  by  the  local  engineer,  Lieut.  Ool. 
0.  W.  Baymond,  Corps  of  Engineers,  and  reports  thereon  submitted: 

i.  Survey  of  Delaware  River  with  a  view  to  obtaining  a  channel  600 
feet  wide  and  30  feet  deep  from  a  point  at  or  near  the  city  of  Philadelphia 
to  the  deep  water  of  Delaware  JBoy.— Colonel  Baymond  submitted  report 
of  survey  January  5^  1898. 
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The  systematio  improvement  of  this  river  with  a  view  to  obtaining  a 
channel  600  feet  wide  and  26  feet  deep  at  mean  low  water  from  Phila- 
delphia to  the  bay  is  now  in  progress,  and  that  portion  of  the  river 
along  the  front  of  the  city  of  Philadelphia  has  been  improved  to  the 
extent  of  securing  a  channel  having  a  least  depth  of  26  feet  and  a  least 
width  of  1,000  feet,  while  from  the  foot  of  Petty  Island  to  a  point 
opposite  Christian  street,  Philadelphia,  there  is  practically  a  depth  of 
30  feet  at  mean  low  water  over  a  width  of  600  feet. 

The  project  now  presented  contemplates  improving  the  river  fi^om  a 
point  opposite  Christian  street,  Philadelphia,  to  the  bay,  along  the  axis 
of  the  main  ship  channel,  to  obtain  a  channel  600  feet  wide  and  30  feet 
deep  at  mean  low  water,  by  dredging  and  by  removal  of  rock  near 
Petty  Island  and  at  Schooner  Ledge,  estimated  to  cost,  including  con- 
tingencies, $5,935,000,  exclusive  of  work  now  under  contract  and  work 
authorized  by  the  Secretary  of  War  to  be  done  by  the  city  of  Philadel- 
phia, as  indicated. 

Colonel  Baymond  states  that  under  the  most  favorable  conditions  the 
execution  of  the  project  will  require  about  six  years:  that  to  conduct 
the  work  successfrilly  and  economically  it  should  be  done  under  a  con- 
tinuous contract,  and  that  the  above  estimate  of  cost  is  based  upon  the 
assumption  that  the  improvement  is  to  be  executed  by  this  method. 

The  question  of  maintenance  of  the  proposed  channel  is  fully  dis- 
cussed by  Colonel  Eaymond  in  his  report,  and  his  views  on  this  point 
are  summarized  as  follows: 

I  am  of  the  opinion  that  the  practicability  of  maintaining  a  channel  30  feet  deep 
at  mean  low  water  at  reasonable  cost  from  the  month  of  the  nrer  to  Pea  Patch  Island 
can  only  be  determined  by  trial,  and  that  such  a  channel  conld  nndonbtedly  be 
maintained  at  reasonable  cost  above  Pea  Patch  Island,  except  at  Cherry  Island  Flats, 
where  there  is  reasonable  gronnd  to  hope  for  success. 

In  his  letter  transmitting  this  report  to  this  office  Oolonel  Baymond 
states  that  in  his  opinion  the  proposed  improvement  is  worthy  of  exe- 
cution and  justified  by  the  needs  of  the  commerce  involved. 

The  report  was  transmitted  to  Congress  and  printed  in  House  Doc.  Ko. 
219,  Fifty-fifth  Congress,  second  session.    (See  also  Appendix  H  13.) 

2.  Survey  of  Sohuylkill  River,  Pennsylvania. — Colonel  Baymond  sub- 
mitted report  of  survey  March  5, 1898. 

This  report  contains  a  project  for  improvement  of  the  river  from  its 
month  to  the  head  of  navigation  at  Walnut  Street  Bridge  by  dredging 
and  rock  removal  as  follows : 

1.  Lower  section,  from  outside  the  bar  at  the  mouth  to  Penrose  Ferry 
Bridge,  a  distance  of  about  1^  miles,  to  secure,  by  dredging,  a  channel 
having  a  bottom  width  of  400  feet  and  a  depth  of  26  feet  at  mean  low 
water. 

2.  Middle  section,  from  Penrose  Ferry  Bridge  to  Gibson  Point,  a  dis- 
tance of  about  3  miles,  to  secure,  by  dredging,  a  channel  having  a  bot- 
tom widt^  of  390  to  400  feet,  with  a  depth  of  26  feet  at  mean  low  water. 

3.  Upper  section,  from  Oibson  Point  to  Walnut  Street  Bridge,  to 
secure,  by  dredging  and  rock  removed,  a  channel  having  a  bottom  width 
of  320  to  400  feet  and  a  depth  of  22  feet  at  mean  low  water. 

The  estimated  cost  of  the  work  proposed  is  as  follows: 

Lower  section $433,000 

Middle  section,  excluding  work  already  proyided  for  by  the  city  of  Phila- 
delphia   1,140,000 

1,573,000 
Upper  section,  excluding  work  already  provided  for  by  the  city  of  Phila-    % 
delpMa T 1,680,000 

Total 8,153,000 
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Golouel  Baymond  states  that  occasional  dredging  will  be  required  to 
maintain  the  channel;  that  the  improvement  of  the  lower  section  could 
be  undertaken  immediately  and  completed  in  about  two  years  should 
sufficient  funds  be  provided,  but  that  the  improvement  of  the  middle 
and  upper  sections  could  not  be  commenced  and  executed  to  advantage 
until  work  under  the  contract  of  the  city  of  Philadelphia  has  been 
completed. 

In  his  letter  transmitting  this  report  Oolonel  Baymond  says: 

In  my  opinion  the  lower  and  middle  sections  of  the  river,  as  defined  in  the  projeot, 
are  worthy  of  improvement,  and  their  improvement  is  JHstified  hy  the  interests  of 
commerce  involved.  The  necessities  of  commerce  are  not,  in  my  opinion,  sufficient 
to  justify  the  large  expenditure  required  for  improving  the  upper  section  at  the 
present  time. 

The  report  was  transmitted  to  Congress  and  printed  in  House  Doc. 
No.  346,  Fifty-fifth  Congress,  second  session.   (See  also  Appendix  H  14.) 

3.  Survey  of  Mantua  Creeks  New  Jersey. — Colonel  Baymond  submitted 
report  of  survey  October  22, 1897.  The  improvement  proposed  is  to 
secure  a  channel  100  feet  wide  at  bottom  and  12  feet  deep  from  the 
12-foot  contour  in  Delaware  Eiver  to  the  phosphate  works;  thence  80 
feet  wide  at  bottom  and  8  feet  deep  to  Paulsboro;  thence  60  feet  wide 
at  bottom  and  7  feet  deep  to  Parkers  Landing,  and  to  construct,  9,000 
feet  above  Berkeley,  a  cut-off  350  feet  long,  50  feet  wide,  and  3  feet 
deep,  and  to  remove  overhanging  trees  above  Parkers  Landing. 

Two  plans  for  securing  such  a  channel  have  been  considered.  The 
first  contemplated  the  formation  of  a  dredged  channel  by  making  six 
cut-offs  through  the  lowlands  wherever  practicable,  avoiding  shoals 
and  sharp  bends,  and  the  second  provides  for  widening  and  deepening 
the  present  waterway  by  dredging.  The  former  plan  is  the  one  desired 
by  the  people  of  Paulsboro,  as  it  shortens  the  distance  between  that 
place  and  the  mouth  of  the  creek  nearly  2  miles. 

The  first  plan  will  require  an  estimated  expenditure  of  (112,630,  pro- 
vided all  rights  of  way  can  be  secured  to  the  United  States  and  riparian 
rights  quieted  for  a  sum  not  to  exceed  $11,000,  and  the  second  plan 
(109,000.  In  the  event  of  jetties  being  required  at  the  mouth  of  the 
creek  these  estimates  will  be  increased  to  (145,030  and  (141,4009 
respectively. 

Colonel  Baymond  is  of  the  opinion  that  the  creek  is  worthy  of  improve- 
ment, and  that  its  improvement  is  justified  by  the  interests  of  com- 
merce involved.  « 

The  report  was  transmitted  to  Congress  and  printed  in  House  Doc. 
No.  123,  Fifty-fifth  Congress,  second  session.    (See  also  Appendix  H 15.) 

4.  Survey  of  Absecon  Inlet^  New  Jersey^  with  a  view  of  maintaining  10 
feet  of  water  over  the  bar. — Colonel  Baymond  submitted  report  of  survey 
January  14, 1898.  A  full  description  of  the  physical  characteristics  of 
this  locality,  with  plan  and  estimate  for  securing  20  feet  over  the  bar, 
will  be  found  in  a  report  by  a  Board  of  Engineers,  dated  May  31, 1887, 
upon  a  survey  made  in  1886  with  a  view  to  the  formation  of  a  harbor  of 
refuge  (printed  in  Annual  Beport,  Chief  of  Engineers,  1887,  p.  815). 

The  project  now  presented  provides  for  maintaining  10  feet  at  mean 
low  water  over  the  bar  by  construction  of  a  stone  jetty  on  the  east  side 
of  the  inlet,  extending  from  Brigantine  Beach  to  deep  water,  estimated 
to  cost,  including  contingencies,  $500,000. 

Colonel  Baymond  states  that,  since  this  work  will  require  special  plant 
and  should  be  executed  rapidly  to  insure  success,  it  can  be  best  and 
mos|^ economically  done  under  a  continuous  contract,  the  work  being, 
in  his  opinion,  worthy  of  execution  and  justified  by  the  needs  of  the 
commerce  involved. 
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The  report  was  transmitted  to  Congress  and  printed  in  House  Doc 
Ko.  252,  Fifty-fifth  Congress,  second  session.    (See  also  Appendix  H 16.) 

IMPROVEMENT  OF  RIVERS  AND  HARBORS  IN  DELAWARE,  IN  MARYLAND 
EAST  OF  CHESAPEAKE  BAY,  AND  OF  INLAND  WATERWAY  FROM  CHIN- 
COTEAGUE  BAY  TO  DELAWABE  BAY,  VIRGINIA,  MARYLAND,  AND  DEL- 
AWARE. 

This  district  was  in  the  charge  of  Wm.  F.  Smith,  United  States  agent, 
major  of  engineers,  United  States  Army,  retired.  Division  Engineer, 
Brig.  Gen.  Peter  C.  Hains,  U.  S.Yolunteei'S,  colonel.  Corps  of  Engineers. 

1.  Wilmington  MarboVj  Delaware. — Previous  to  1836,  when  the  first 
appropriation  for  the  improvement  of  the  Christian  Biver  was  made, 
the  depth  of  water  at  the  entrance  was  about  8^  feet.  The  minimum 
depth  in  the  channel  of  the  portion  of  the  river  below  Third  Street 
Bridge  was  8  feet.  This  depth  was  increased  by  dredging  in  that  year 
to  10  feet. 

Under  a  project  commenced  in  1871  and  completed  in  1881,  a  12-foot 
channel  from  100  to  200  feet  wide  was  made  from  the  mouth  to  above 
the  city  of  WOmington.  In  1881  a  project  was  adopted  for  a  15-foot 
low-water  channel  from  the  mouth  of  the  river  to  the  pulp  works,  with 
a  width  of  150  feet  from  the  mouth  to  the  Boiling  Mill  wharf,  100  feet 
to  the  Delaware  and  Western  Bailroad  Bridge  and  75  feet  to  the  pulp 
works.  This  project  included,  further,  a  channel  12  feet  deep  and  50 
feet  wide  from  the  latter  works  to  the  Delaware  Bailroad  Bridge  and 
construction  of  a  jetty  on  the  north  side  of  the  mouth  of  the  river. 
Operations  under  the  project  were  begun  in  the  following  year.  The 
original  estimate  was  $175,551,  which  was  increased  in  18&  to  $191,384 
by  changing  the  width  of  the  proposed  channel  to  150  feet  throughout. 
In  1884  the  project  was  amended  by  raising  the  height  of  the  jetty  4 
feet.  The  channel  was  made  150  feet  wide  and  15  feet  deep  at  mean 
low  water  by  dredging  and  rock  removal,  from  the  15-foot  depth  outside 
the  bar  at  the  mouth  to  a  point  2,515  feet  above  Market  Street  Bridge, 
80  feet  wide  thence  for  a  distance  of  820  feet,  and  thence  40  feet  wide 
to  the  pulp  works.  This  was  the  work  done  to  1893.  Under  a  contract 
commenced  in  March,  1896,  and  completed  the  following  September, 
the  channel  was  dredged,  where  it  had  shoaled,  to  a  width  of  150  feet 
and  a  depth  of  13  feet  at  mean  low  water  from  the  13-foot  contour  in 
the  Delaware  Biver  to  a  point  about  1,000  feet  above  the  mouth  of  the 
Brandy  wine;  and  with  $15,000  of  the  appropriation  made  in  1896 
dredging  was  continued  thence,  and  the  channel  given  a  width  of  150 
feet  for  a  length  of  385  feet,  and  a  width  of  100  feet  for  a  further  length 
of  400  feet,  the  depth  made  in  both  cases  being  15  feet  at  mean  low 
water  to  the  close  of  the  fiscal  year,  June  30, 1897,  at  which  time  opera- 
tions were  still  in  progress. 

The  river  and  harbor  act  of  June  3, 1896,  appropriated  $5,000  for 
improving  the  channel  between  Churchman's  Bridge  and  Smalley's 
Bridge,  in  the  upper  part  of  the  river,  and  with  this  a  continuous  chan- 
nel was  dredged  to  a  width  of  25  feet  and  a  least  depth  of  3  feet  at  mean 
low  water  for  a  distance  of  3.35  miles  from  Churchman's  Bridge  toward 
the  bridge  at  Christiana  village,  and  a  similar  channel  for  a  distance 
of  4,033  feet  above  that  bridge  toward  Smalley's  Bridge.  This  work 
was  completed  December  31, 1896, 

The  amount  expended  for  the  improvement  of  the  Christiana  Biver 
and  Wilmington  Harbor  to  June  30,  1897,  is  $378,201.84,  of  which 
$262,345.84  was  expended  on  the  project  of  1881  and  its  modifications. 

The  river  and  harbor  act  of  June  3, 1896,  authorized  the  making  of 
contracts  to  complete  the  '*  modified  project,"  which  was  understood  to 
be  the  project  for  a  21 -foot  channel,  at  a  cost  not  to  exceed  $225;,846. 
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Beport  upon  this  project  will  be  found  in  the  Annual  Beport  of  the 
Chief  of  Engineers  for  1896,  pages  973-994. 

As  it  was  doubtful  whether  the  project  could  be  carried  out  under 
the  conditions  of  the  law  authorizing  a  contract,  a  Board  of  Engineer 
Officers  was  convened  by  the  Chief  of  Engineers  to  consider  and  report 
upon  the  plan  of  improvement. 

The  report  of  the  Board  is  given  in  Appendix  H  1  of  the  report  for 
1897,  page  1255  et  seq. 

The  Board  expresses  the  opinion  that  the  existing  project  can  not  be 
successfully  carried  out  and  recommends  a  modified  project,  including 
the  construction  of  a  jetty  on  the  south  side  of  the  entrance  to  the 
river,  the  rectification  of  the  channel  of  the  Christiana  Biver  at  the 
mouth  of  the  Brandy  wine,  and  necessary  dredging  to  give  a  channel  of 
21  feet  at  mean  low  water  from  the  mouth  to  the  upper  line  of  the  pulp 
works.  The  estimated  cost  is  $377,542.  It  is  stated  that  the  proposed 
channel  is  of  greater  dimensions  than  the  river  can  naturally  maintain 
and  that  annual  dredging  will  be  necessary.  The  United  States  agent 
in  local  charge  of  this  work  estimates  that  certain  rock  work  not 
included  in  above  estimate  will  increase  the  cost  of  work  (99,000. 

Under  a  project  for  the  expenditure  of  the  available  funds,  in  con- 
formity with  a  recommendation  of  the  Board,  a  contract  for  dredging 
was  made  and  work  thereunder  begun  on  June  24, 1897.  The  opera- 
tions under  the  contract  to  the  close  of  the  fiscal  year  1897  are  stated 
above.  These  operations  were  continued  in  an  upriver  direction  to 
September  1, 1897. 

Under  a  supplementary  contract,  dated  August  26, 1897,  a  bar  which 
had  formed  at  the  mouth  of  the  river  since  the  work  of  1896  was 
removed,  giving  the  channel  there  a  width  of  150  feet,  with  a  minimum 
depth  of  15  feet  at  mean  low  water.  A  survey  of  the  work  after  its 
completion  developed  the  fact  that  for  nearly  the  whole  length  of  the 
channel  just  dredged  the  soft  mud  had  been  washed  into  the  cut,  con- 
tracting its  bottom  width  to  an  average  of  120  feet,  the  channel  depth 
remaining  15  feet.  Immediately  above  the  wharves  of  the  Philadel- 
phia and  Wilmington  Steamboat  Company  the  channel  had  contracted 
so  that  at  one  point  the  15-foot  channel  was  but  25  feet  wide.  On 
either  side  of  this  point  the  channel  widened  out  again. 

No  contract  for  work  in  excess  of  appropriations  under  the  author- 
ization given  in  the  act  of  June  3, 1896,  has  been  entered  into  for  this 
improvement  in  view  of  the  necessity  for  an  increase  in  the  limiting  cost. 

The  important  commercial  interests  of  this  city  warrant  liberal 
expenditures  in  making  and  maintaining  a  proper  channel. 

July  1, 1897;  balance  unexpended $23,992.94 

June  80, 1898,  amount  expended  during  fiscal  year 23,992.20 

July  1,1898,  balance  unexpended .74 

r  Amount  that  can  be  profi  tab]  v  expended  in  fiscal  year  ending  June  30, 1900  195, 780. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
[     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  1 1.) 

^.  Ice  harbor  at  Newcastle^  Del. — ^This  harbor  is  one  of  the  oldest  on 
the  Delaware  Biver,  constructed  for  the  protection  of  vessels  against 
floating  ice,  its  origin  dating  back  to  colonial  times.  For  many  years 
it  was  the  northern  terminus  of  the  Few  Castle  and  Frenchtown  Bail- 
road,  one  of  the  oldest  in  the  country,  from  which  transfers  were  made 
upon  boats  sailing  to  and  from  Philacielphia  and  farther  north.  Since 
the  beginning  of  the  present  century  its  improvement  and  enlargement 
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have  been  carried  on  by  the  United  States  Government  at  different 
periods,  and  np  to  the  close  of  the  fiscal  year  ending  Jnne  30, 1897, 
$224,703.84  had  been  expended,  of  which  $22,559.96  was  on  the  project 
of  1884. 

Under  the  project  adopted  in  1884  Pier  H  was  rebuilt.  Pier  M  repaired 
and  riprap  placed  around  it  and  Pier  F,  and  the  shoaler  x>ortion  of  the 
harbor  was  dredged  to  a  depth  of  18  feet  below  mean  low  water  firom 
the  18- foot  contour  to  within  10  feet  of  the  wharf  line.  The  harbor 
space  for  deep-draft  vessels  was  thus  materially  increased. 

During  the  past  fiscal  year,  under  authority  from  the  Chief  of  Engi- 
neers, Piers  L,  K,  and  0  have  been  repaired  at  a  cost  of  $244.25,  derived 
from  allotment  from  appropriation  for  examinations,  surveys,  and  con- 
tingencies of  rivers  and  harbors.  The  work  consisted  mainly  in  replac- 
ing stones  which  were  broken  or  out  of  position. 

Attention  was  called  in  the  report  of  1892  to  the  practicability  of 
materially  enlarging  the  area  of  the  harbor  by  the  construction  of  an 
additional  pier  on  the  30-foot  contour  at  the  x>oint  of  intersection  of  two 
lines  prolonged  over  Piers  K  and  M,  and  L  and  F,  respectively.  The 
two  outermost  piers,  M  and  N,  are  at  present  too  far  apart  to  shelter 
the  harbor  effectually  against  running  ice  when  strong  easterly  winds 
prevail.  Also^  as  many  of  the  ice  piers,  especially  the  older  ones,  are 
liable  at  any  time  to  be  damaged  by  ice  or  by  collision  with  vessels  and 
may  need  immediate  repair,  a  small  sum  should  be  available  to  keep 
them  in  proper  condition;  and  to  make  the  area  of  the  harbor  available 
to  the  utmost  of  its  capacity  a  harbor  master  should  have  control  of 
the  harbor  to  order  the  placing  of  vessels  during  the  ice  season  when 
the  demand  for  refuge  is  great. 

No  statistics  were  obtainable. 

Newcastle  is  in  the  collection  district  of  Delaware.  Wilmington  is 
the  nearest  port  of  entry,  and  the  amount  of  revenue  collected  there 
during  the  fiscal  year  ending  Jnne  30, 1898,  was  $23,446. 

(Bee  Appendix  1 2.) 

3.  Appoguiniminh  River ^  Delawa/re. — ^At  the  time  of  the  adoption  of 
the  present  project  there  was  a  mean  low- water  depth  of  2  feet  at  the 
entrance  into  Delaware  Bay,  and  the  shoalest  depth  inside  the  river 
was  4^  feet.  The  most  serious  obstructions  to  the  navigation  of  the 
river  were  the  many  bends  in  the  lower  and  middle  sections. 

The  approved  project  is  based  upon  a  survey  made  in  1889,  and  is 
for  a  channel  8  feet  deep  at  mean  low  water,  having  a  width  of  80  feet 
from  the  bridge  at  Odessa  to  near  Townsend's  whfuf,  a  distance  of  3^ 
miles,  and  a  width  of  100  feet  from  this  wharf  to  the  mouth  of  the  river, 
a  distance  of  5  miles.    The  estimated  cost  of  the  improvement  is  $39,963. 

In  1891  the  channel  was  dredged  to  the  full  width  of  80  feet  and 
depth  of  8  feet  at  mean  low  water  for  a  distance  of  1,975  feet  in  a  down- 
river direction,  beginning  at  the  lower  end  of  Watkins's  wharf,  at 
Odessa,  and  early  in  1893  a  fsui^her  distance  of  4,487  feet  was  dredged. 
Of  the  latter,  595  feet  was  dredged  to  the  approved  width,  but  on. 
account  of  the  settlement  and  sliding  in  of  the  very  sofb  marsh  banks, 
upon  which  the  excavated  mud  and  sand  were  deposited,  the  full 
approved  width  of  80  feet  could  not  be  made  along  the  remainder, 
3,892  feet,  and  it  was  therefore  made  only  50  feet  until  the  banks  should 
become  firmer.  The  entire  length  dredged  is  6,462  feet,  of  which  2,570 
feet  is  80  feet  wide  and  3,892  feet  is  50  feet  wide.  The  channel  was 
thereby  materially  improved  as  far  as  the  work  had  progressed,  giving 
great  relief  to  the  shipping,  and  the  harbor  room  at  Odessa  increased. 
Bwa  98 ^11 
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The  amount  expended  on  this  improTement  to  the  close  of  the  fiscal 
year  1897  was  (10^888.98.  Fo  dredging  has  been  done  during  the  past 
year,  but  work  under  contract,  dated  July  2, 1897,  is  expected  to  be 
begun  in  a  few  days. 

The  work  proposed  to  be  done  is  the  dredging  of  the  channel  to  a 
depth  of  8  feet  at  mean  low  water  and  a  width  of  50  feet  in  straight 
reaches  and  widening  in  the  bends  through  various  shoals  between  a 
point  6,400  feet  below  Odessa,  where  work  was  last  suspended,  and  the 
mouth  of  the  river^  to  widen  the  cut-ofi^  below  New  Bridge,  to  dredge 
ofi^  several  projecting  points,  and  to  redredge  shoaling  in  the  upper 
river  as  far  as  available  funds  will  permit.  It  was  intended  to  include 
in  this  work  the  making  of  the  proposed  cut-off  at  'Sew  Bridge  and  one 
below,  but  it  was  impracticable  to  procure  the  title  to  the  land  required 
for  the  purpose.  The  difficulties  in  the  way  may  possibly  be  overcome 
before  forther  improvements  on  the  river  are  completed. 

The  commerce  in  the  river  is  reported  for  the  past  year  to  have  been 
21,425  tonnage,  valued  at  $1,283,850,  as  against  19,132  tonnage,  valued 
at  (980,975,  in  1891,  shortly  after  the  improvement  of  the  river  was 
begun.  The  extent  of  the  commerce  justifies  the  outlay  for  the  proposed 
improvement 

July  1,1897,  balance  onexpended $9,  111.  02 

June  90, 1898,  amount  expended  during  fiscal  year 101.06 

July  1, 1898,  balance  unexpended ^ 9,009.96 

July  1, 1898,  amount  ooyered  by  uncompleted  contracts 9, 009. 96 

(Amount  (estimated)  required  for  completion  of  existing  project 19, 963. 00 

Amount  that  can  be  prontably  expended  in  fiscal  year  ending  J  une  30, 1900  7, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  ciyil  act  of  June  4, 1897. 

(See  Appendix  1 3.) 

4.  Smyrna  Biver^  Delaware. — ^This  river,  formerly  called  Duck  Creek, 
had,  before  improvements  were  begun  in  1879,  a  minimum  depth  of  2^ 
feet  within  the  river  and  about  4  feet  over  the  bar  at  the  mouth,  l^avi- 
gation  was  possible  only  at  high  tide,  and  was  carried  on  by  one  steamer 
and  seven  small  schooners. 

In  1878  a  project  was  made  for  the  improvement  of  the  whole  river, 
including  a  plan  for  deepening  the  channel  across  the  bar  at  the  mouth. 

By  special  direction  of  Congress  the  improvement  of  the  bar  was  com- 
menced first,  and  during  the  following  four  years  three  appropriations, 
aggregating  $10,000,  were  expended  in  dredging  a  channel  across  this 
obstruction  100  feet  wide  and  8  feet  deep  at  mean  low  water.  The 
dredged  channel  soon  filled  up  again. 

A  new  project  was  submitted  in  1887  for  a  7-foot  low- water  channel 
60  feet  wide  inside  the  river  and  100  feet  at  the  bar,  the  channel  at  the 
latter  point  to  be  protected  by  a  stone  jetty.  The  estimated  cost  of  this 
project  is  (91,698.40.  The  filrst  appropriation  under  the  project,  that 
made  in  1888,  was  for  dredging,  and  the  appropriations  made  since  have 
provided  for  continuing  the  improvement  and  have  likewise  been  applied 
solely  to  dredging.  The  estimated  cost  of  the  dredging  was  (37,365.20, 
and  that  for  the  jetty  was  (53,733.20. 

In  1893  the  channel  was  dredged  to  the  approved  dimensions  for  a 
length  of  4,730  feet,  in  seven  different  localities  between  Smj^rna  Land- 
ing and  Gravel  Beach,  about  5  miles  below.  Dredging  had  been  done 
there  previously,  but  not  to  the  full  dimensions.  Also  a  cut  50  feet 
wide  and  7  feet  deep  through  a  narrow  bar  about  a  half  mile  inside  the 
mouth  of  the  river.  In  1896,  to  June  30,  the  turning  basin  at  Smyrna 
Landing  was  redredged  to  the  full  dimensionS|  and  the  channel  below 
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dredged  to  the  fall  width  and  depth  at  Price's  wharf.  Limekiln  wharf, 
Beaverhoase  Beach,  the  reach  above  and  below  Bothwells  Landing  and 
below  the  ^'Oanal;''  and  in  September  and  October,  1896,  the  channel 
was  dredged  at  six  different  parts  of  the  riyer  between  Smyrna  Land- 
ing and  Gave  Landing  Beach,  a  distance  of  20,400  feet,  the  depth  made 
being  7  feet,  the  width  varying  between  40  and  60  feet. 

The  total  amount  exi)ended  on  this  improvement  to  Jane  30, 1897, 
was  (32,963.10,  of  which  $22,963.10  was  on  this  project. 

Under  contract  dated  Jane  15, 1897,  for  the  expenditare  of  the  appro- 
priation of  (5,000  made  by  the  river  and  harbor  act  of  Jane  3, 1896, 
dredging  was  began  on  December  8, 1897,  at  Gave  Landing,  and  con- 
tinn^  thence  downstream  to  Gherrytree  Beach.  In  this  section  shoals 
at  Gave  Landing,  at  Long  Beach,  the  entire  length  of  Gravel  Beach, 
and  lower  end  of  canal,  and  thence  to  Eagle  Fest  Landing,  the  apper 
end  of  Northwest  Branch,  and  at  and  throagh  Gherrytree  l^sach,  aggre- 
gating 10,996  feet  in  length,  were  dredged,  resolting  in  a  channel  of  the 
approved  dimensions  from  Gave  Landing  downstream  for  a  length  of 
13,705  feet,  with  the  exception  of  aboat  300  feet  jast  below  Eagle  Nest 
Landing,  where  the  depth  and  width  are  at  some  places  slightly  less. 
The  channel  below  Gherrytree  Beach  to  the  month  is  in  a  fair  condi- 
tion, bat  needs  some  dredging  at  several  points  to  give  the  approved 
dimensions* 

In  the  section  above  Gave  Landing  the  most  troablesome  shoals  were 
removed.  These  were  at  Deep  Hole,  jast  below  Bothwells  Landing, 
the  apper  end  of  Mill  Greek  Ganal,  Beaver  Hoase,  and  aboat  900  feet 
of  a  shoal  at  Walraven  Beach,  aggregating  4,275  feet,  were  dredged  to 
the  approved  dimensions,  except  the  one  at  Deep  Hole,  where  the  width 
made  was  only  50  feet,  giving  an  nnobstracted  navigation  from  Gave 
Landing  apstream  for  a  length  of  15,470  feet  to  Walraven  Beach. 

The  commerce  in  the  river  is  reported  for  the  past  year  to  have  been 
315,680  tons  and  of  a  valnation  of  12,939,930.  Before  the  improvements 
were  began,  the  tonnage  and  vaJaation  were  reported  to  be  204,706  tons 
and  (1,944,000.  The  extent  of  the  commerce  jastifies  the  oatlay  for 
the  improvement. 

JnlyL  1897,  balance  unexpended $6,036.90 

June  30, 1S86,  amonnt  expended  during  fiscal  year 3,998.66 

Jnljl,  1898y  balance  unexpended 1,038.24 

July  1, 1898,  outetanding fiabiUtiee $850.00 

July  1, 1886,  amount  oovered  by  uncompleted  contracts 130. 00 

■■i  .1     I  ■  9o0. 00 

July  1, 1898;  balance  available 58.24 

{Amount  (estimated)  required  for  completion  of  existing;  project 9, 365. 00 
Amount  tnat  can  be  profitably  expended  in  fiscal  jear  ending  June  30, 1900      9, 365. 00 
Submitted  in  compliance  with  reouirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  I  4.) 

5.  MurderMll  River j  Delaware. — ^This  river  is  a  tidal  stream  and  a 
tribntary  of  Delaware  Bay,  and  flows  throagh  Kent  Ooanty,  Del.  Its 
navigable  portion  is  aboat  9  miles  long.  The  condition  of  the  river 
was  &ir  for  the  greater  part  of  its  lengtti,  the  average  width  and  depth 
being  90  and  6  feet,  respectively.  Oatside  the  janction  with  Delaware 
Bay,  however,  there  is  a  serious  obstraction — ^the  flats — which  are 
nearly  bare  at  low  tide  and  extend  for  nearly  a  mile  from  the  shore. 
The  average  rise  and  fall  of  the  tide  at  the  month  is  4.6  feet. 

La  1881  an  examination  of  this  river  was  made  and  a  project  sab- 
mitted  for  its  improvement  Fo  appropriation  was  made  by  Congress, 
however^  as  the  river  was  at  that  time  in  the  hands  of  an  improvement 
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and  navigation  company  chartered  by  the  State.  This  company  had 
expended  aboat  (10,000  in  rectifying  the  many  bends  of  the  river  by 
cntting  straight  canals  and  in  dredging  a  narrow  cut  across  the  flats 
at  the  month.    The  latter  slowly  flll^  up  again. 

The  project  for  improvement  adopted  in  1892  is  for  a  7-foot  low- water 
channel  80  feet  wide  firom  the  town  of  Frederica,  at  the  head  of  navi- 
gation, to  the  month  of  the  river,  and  150  feet  wide  from  the  month 
across  the  flats  ontside  to  the  7-foot  depth  in  Delaware  Bay,  the  cnt  at 
the  mouth  to  be  protected  by  forming  an  embankment  of  the  dredged 
material  on  each  side,  the  estimated  cost  being  (47,550. 

In  1893  a  channel  was  dug  to  a  depth  of  5  feet  below  mean  low  water 
across  the  flats  from  a  short  distance  inside  the  river  to  the  5-foot 
depth  in  Delaware  Bay,  and  in  1895  a  cut-off  975  feet  long  was  made 
at  Lower  Landing,  about  4  miles  from  the  mouth,  and  shoals  were 
dredged  at  a  sharp  turn  in  the  river  below  Frederica,  at  the  head  of 
Long  Canal,  at  Ooles  Shoal,  and  just  inside  the  mouth  of  the  river. 
The  width  of  the  cut  in  every  case  was  40  feet  and  the  depth  7  feet  at 
mean  low  water.  In  the  winter  of  1896-97  a  channel  was  dredged  60 
feet  wide  and  6  feet  deep  at  mean  low  water  from  the  6-foot  curve  in 
Delaware  Bay  to  the  steamboat  wharf  inside  the  river,  a  distance  of 
4,700  feet,  and  shoals  just  above  the  steamboat  wharf,  at  Broad  Beach 
and  at  Webbs  Landing,  aggregating  2,482  feet  in  length,  were  dredged 
to  a  width  of  40  feet  and  a  depth  of  6  feet,  resulting  in  an  unobstructed 
low-water  navigation  of  6  feet  from  that  depth  in  Delaware  Bay  to 
Lindells  Shoal,  a  distance  of  16,000  feet. 

The  amount  expended  on  the  project  to  the  end  of  the  fiscal  year 
1897  was  $18,328.68.  In  addition  to  this  (1,500  was  expended  in  re- 
moving a  shoal  at  the  mouth  of  the  St.  Jones  Biver,  as  required  by 
river  and  harbor  act  of  August  18, 1894,  'So  dredging  was  done  during 
the  past  fiscal  year.  Expenditures  during  the  year  were  for  plotting 
work  completed  in  June,  1897,  etc. 

The  commerce  of  this  river,  which  is  quite  varied,  is  reported  for  the 
past  year  to  be  represented  by  a  tonnage  of  42,542  and  a  valuation  of 
1581,210.  There  appears  to  have  been  quite  an  increase  since  the  im- 
provements were  begun,  and  a  steamboat  line  has  in  consequence  of 
this  improvement  been  established  between  Frederica  and  Philadelphia. 

July  L 1897,  balance  unexpended $171.32 

June  30, 1898,  amount  expended  during  fiBoal  year 153. 87 

July  1, 1898,  balance  unexpended 17.45 

f  Amount  (estimated)  required  for  completion  of  existing  project 32, 764. 00 

I  Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  J  une  30, 1900      "  '^^  '^ 
I  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 


I  Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  J  une  30, 1900      7, 000. 00 
I  Submitted  in  compliance  with  requirements  of  sections  2  of  river  an^ 
[    harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  1 5.) 

6.  MispilHon  River ^  Delaware.— TM%  river  is  a  tidal  stream,  and  enters 
Delaware  Bay  about  17  miles  northwest  of  .Gape  Henlopen.  It  is  navi- 
gable for  about  12  miles.  The  mouth  of  the  river  is  greatly  obstructed 
by  a  flat  foreshore  without  a  channel.  Vessels  can  enter  and  depart 
only  at  high  water,  which  rises,  on  an  average,  4  feet. 

The  river  from  Milford  to  the  mouth  was  improved  by  the  General 
Government  between  the  years  1879  and  1889,  and  $17,000  was  expended 
in  making  a  channel  40  feet  wide  and  6  feet  deep  at  mean  low  water. 

The  project  for  the  improvement  at  the  mouth  of  the  river,  proposed 
in  a  report  on  a  survey  made  in  1891,  provides  for  a  cut  across  the  flats 
in  a  southeasterly  direction,  having  a  width  of  150  feet  and  a  depth  of 
6  feet  at  mean  low  water,  beginning  opposite  the  light-house  and  end- 
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iiig  in  deep  water  in  the  bay,  the  cat  to  be  protected  on  the  upper  or 
north  side  by  a  bank  made  of  the  excavated  material.  The  estimated 
cost  is  (24,000. 

In  1893  operations  were  began  under  the  project,  and  at  the  close  of 
work  in  that  season  a  pile  dike  500  feet  long  had  been  built  on  the 
north  side  of  the  month,  along  the  line  of  the  channel,  and  a  channel 
had  been  dredged  for  a  length  of  570  feet,  80  feet  wide  and  5  feet  deep 
at  mean  low  water,  extending  from  the  5>foot  depth  in  the  Mispillion 
Eiver  to  a  point  opposite  and  50  feet  west  from  the  outer  en<}  of  the 
dike,  and  in  1895  and  1896  a  channel  was  dredged  75  feet  wide  and  6 
feet  deep  at  mean  low  water  from  inside  the  river  just  above  Sandy 
Point  to  opposite  the  mouth  of  Gedar  Greek,  and  a  crib  dike  350  feet 
in  length,  flanking  the  new  channel  on  the  west  side,  was  built.  The 
dikes  were  found  necessary  during  the  progress  of  the  dredging  owing 
to  the  character  of  the  material  dredged,  which  was  mainly  treacherous 
sand.  The  total  amount  expended  on  this  imprdvement  to  June  30, 
1897,  was  (34,629.67,  of  which  (17,629.67  was  expended  on  the  present 
project. 

During  the  fiscal  year  a  brush  and  stone  extension  to  the  pile  dike 
constructed  the  preceding  year  has  been  built.  It  was  done  under 
contract,  dated  June  25, 1897.  Work  was  began  July  14  and  completed 
August  21, 1897.  The  extension,  is  200  feet  in  length,  and  is  built  up 
to  the  level  of  mean  high  water,  with  a  top  width  of  5  feet 

Under  a  contract  for  dredging,  dated  July  2, 1897,  a  cut  was  made 
near  the  end  of  the  crib  dike,  50  feet  wide  and  6  feet  deep  at  mean 
low  water,  and  450  feet  long.  The  stormy  weather  continuing,  dredg- 
ing was  suspended  and  an  attempt  made  to  raise  with  the  dredge  the 
loose  portion  of  the  crib  dike,  the  end  of  which  had  been  undermined 
during  the  gales  of  the  latter  part  of  October  and  early  in  November. 
One  crib  was  removed.  Dredging  operations  were  resumed  on  Novem- 
ber 18,  in  extending  the  channel  across  the  Bulkhead  Shoal,  about  400 
feet  beyond  the  mouth.  A  cut  across  the  Bulkhead  Shoal  was  made,  4 
feet  deep  and  40  feet  wide,  for  a  length  of  675  feet,  resulting  in  a  con- 
tinuous channel  4  feet  deep  at  mean  low  water  from  inside  the  river  to 
and  across  the  Bulkhead  Shoal  outside.  The  contract  for  this  work 
was  closed  November  30, 1897. 

The  commerce  of  this  river  consists  principally  of  lumber,  railroad 
ties,  grain,  canned  goods,  lime,  and  fertilizers,  and  is  reported  for  the 
past  year  to  have  been  83,129  tons,  and  of  a  valuation  of  (1,676,704. 
In  1897,  when  the  project  was  adopted,  shipments  and  valuation  were 
reported  to  be  44,315  tons  and  (916,250,  respectively.  It  is  not  likely 
that  the  commerce  will  be  benefited  to  any  extent  by  the  improvements 
until  such  work  is  carried  out  as  will  give  and  maintain  a  depth  of  6  feet. 

It  is  estimated  that  (500  will  be  required  for  maintenance  of  the 
improvement  during  the  fiscal  year  ending  June  30, 1900. 

July  L 1897,  balance  unexpended $4,870.33 

June  dO,  1898,  amount  expended  during  fiscal  year 4, 257. 75 

July  1, 1898,  balance  unexpended 112.58 

July  1, 1898, outstanding  liabilities 112.58 

f  Amount  (estimated)  required  for  completion  of  existing  project 2, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  SO, 
1900,  for  continuing  improvement 2, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  80, 
1900,  for  maintenance  of  improvement 600,00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  I  6.) 
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7.  Brocuikiln  River j  Delaware. — ^In  its  original  condition  the  depth  of 
water  in  the  river  was  from  3  to  4  feet  at  the  nnmeroas  shoals  which 
impeded  navigation.  The  depth  at  the  entrance  was  and  still  is  from 
1^  to  2  fieet  at  low  water. 

The  original  project  for  improvement,  made  in  1871,  is  for  a  6-foot 
low-water  navigation,  with  a  minimom  width  of  40  feet  from  the  month 
of  the  river  to  Milton,  the  head  of  navigation,  and  for  a  new  entrance, 
protected  by  a  jetty,  at  an  estimated  cost  of  (80,447.  This  project 
was  modified  in  1881  relative  to  the  entrance,  and  the  estimate  reduced 
to  (51,450.  The  channel  within  the  river  has  been  completed  in  accord- 
ance with  the  project,  at  an  expense  of  (35,000,  which  was  the  total 
amount  expended  at  the  close  of  the  fiscal  year  ending  June  30, 1897. 
Upon  completion  of  the  work  vessels  after  entering  were  no  longer 
detained  by  the  shoals  at  low  tide  and  coold  proceed  directly  to  their 
destination. 

'So  work  was  done  daring  the  fiscal  year. 

S  Amount  (estimated)  required  for  oompletion  of  existing  prolect $21,600.00 
Submitted  in  oompliance  with  reqairements  of  sections  2  or  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  I  7.) 

6.  Inland  waterway  from  Ohinooteofue  Bay^  Virginia^  to  Delaware 
Bay  at  or  near  LeweSj  Del, — The  original  project,  based  on  a  survey 
made  in  1884,  provided  for  a  channel  70  feet  wide  at  the  bottom  and  6 
feet  deep  below  mean  low  water  in  the  Delaware  Breakwater  Harbor 
connecting  the  inland  bays  between  Ghincoteagae  Bay  and  Delaware 
Bay,  the  northern  ontlet  to  be  at  or  near  Lewes,  Del.  The  length  of 
the  proposed  waterway  is  about  75  miles,  and  the  cost  was  estimated 
at  (350.000.  This  project  was  modified  in  1892,  the  width  of  the  pro- 
posed cnannel  having  been  redaced  to  20  feet  at  the  bottom. 

A  cat  has  been  made  4  miles  long,  20  feet  wide  at  bottom,  and  4  feet 
deep  below  the  mean  level  of  Assawaman  Bay  across  the  neck  of  land 
lying  between  Little  Assawaman  Bay  and  Whites  Creek,  a  tributary 
of  Indian  Biver  Bay,  and  three  temporary  wooden  bridges  built  over 
it;  a  cut  20  feet  wide  and  6  feet  deep  below  datum  (mean  low  water  at 
Delaware  Breakwater)  has  been  made  from  that  depth  in  Behoboth 
Bay  to  a  point  1,250  feet  south  of  the  Delaware,  Maryland  and  Virginia 
Bailroad  crossing  at  Behoboth,  a  distance  of  9,000  feet,  and  another 
cut,  in  continuation  of  this,  extending  to  the  railroad  reservation,  a 
distance  of  1,125  feet,  has  oeen  made  to  a  depth  of  2  feet  below  mean 
low- water  level;  and  north  of  the  railroad  crossing  a  cut  was  made  to 
a  point  1,000  feet  north  of  the  boundary  of  the  railroad  track.  Of  this 
latter  distance  the  lower  800  feet  was  excavated  to  a  depth  of  9 J  feet 
and  the  remaining  200  feet  to  an  average  depth  of  15  feet  above  datum, 
the  depth  of  cutting  in  the  first  averaging  approximately  17^  feet  and 
in  the  latter  about  8  feet  All  slopes  of  excavations  were  made  2  to  1 
along  the  lines  determined  by  the  final  width  at  the  base  of  the  pro- 
posed cut  and  the  configuration  of  the  ground.  The  cut  between  Assa- 
waman Bay  and  Whites  Greek  was  made  and  the  three  bridges  built 
in  1891.  The  remainder  of  the  work  described  was  done  between  1893 
and  February,  1896. 

The  amount  expended  on  the  project  to  June  30, 1897,  was  $166,697.70, 
and  the  condition  of  the  work  when  last  examined,  in  1896,  was  as  fol- 
lows: The  cut  made  between  Whites  Greek  and  the  head  of  Little 
Assawaman  Bay  to  a  depth  of  4  feet  had  shoaled  considerably,  at  the 
northern  end  to  eight-tenths  of  a  foot  and  in  the  middle  portion  to  2 
feet.    The  first-named  shoal  is  in  the  deepest  portion  of  the  cut,  where 
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the  sandy  side  slopes,  bare  of  all  vegetation,  fall  in  considerably  dur- 
ing heavy  rains.  The  depths  in  the  cat  through  low  or  marshy  ground 
hs^  maintained  themselves  very  welL  The  cut  made  to  a  depth  of  6 
feet  ih>m  Behoboth  Bay  Blong  Millers  Greek  toward  the  high  ground 
back  of  Behoboth.  during  the  working  season  of  1894,  was  in  Mr  con- 
dition except  the  formation  of  a  slight  shoal  in  line  with  the  bay  shore, 
which  was  evidently  caused  by  wave  action. 

The  river  and  harbor  act  of  June  3, 1896,  appropriated  (25,000  for 
continuing  this  improvement,  but  until  certain  litigation  regarding 
right  of  way  is  settled  it  is  not  likely  that  any  dredging  work  can  be 
done. 

During  the  fiscal  year  efforts  have  been  directed  toward  obtaining 
title  to  the  railroad  crossing  at  Behoboth,  the  Department  having 
decided  to  condemn  the  land. 

Jnly  1,  lS&7f  balance  unexpended $27,052.90 

JoneSM)^  1896,  amoant  expended  daring  fisciJ  jeor 561.06 

Jnly  1, 1898,  balance  unexpended 26,500.64 

{Amount  (estimated)  required  for  completion  of  exiatin^  project 156, 250. 00 
Amount  that  can  be  profitably  exi>ended  in  fiscal  year  ending  June  30, 1900    50, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  3  of  riyer  and 
harbor  acts  of  1866  and  1867  and  of  sundry  cItU  act  of  June  4, 1897. 

(See  Appendix  18.) 

9.  Susquehanna  River  above  and  below  Havre  de  Grace.  Md. — Before 
improvements  were  began  in  this  section  of  the  river  the  least  depth  of 
water  over  the  shoals  between  Havre  de  Grace  and  Spesntia  Island 
was  5  feet  at  low  water.  The  channel  above  Havre  de  Grace  between 
Wat-son  Island  and  the  shoal  mnning  ont  from  the  west  shore  was  nar- 
row, and  believed  to  be  one  of  the  causes  of  ice  gorges  at  and  near 
Port  Deposit. 

Improvements  have  been  in  progress  since  1852.  The  present  gen- 
eral project  is  for  a  15-foot  low- water  channel  below  Havre  de  Grace 
and  for  the  removal  of  the  shoal  opposite  Watson  Island  to  a  depth  of 
8  feet  below  mean  low  water.    Estimated  cost,  $168,000. 

The  channel  below  Havre  de  Grace  was  dredged  the  last  time  in 
1885.  It  has  shoaled  again.  The  channel  at  Watson  Island  has  been 
widened  aboat  400  feet,  bat  the  shoal  which  was  removed  has  nearly 
entirely  re-formed  since  the  discontinuance  of  work  in  1889. 

Up  to  the  close  of  the  fiscal  year  ending  Jane  30, 1897,  $161,067.37 
had  been  exx>ended  on  this  section  of  the  river,  inclading  (49,729.15 
for  work  for  the  Fish  Commission. 

There  were  no  operations  daring  the  fiscal  year  ending  Jane  30^898. 
The  small  amount  available  is  limited  to  expenditure  above  the  Phila- 
delphia, Wilmington,  and  Baltimore  Eailroad  Bridge. 

It  was  impracticable  to  obtain  complete  commercial  statistics. 

It  is  estimated  that  (20,000  will  be  required  annually  for  dredging. 

July  1, 1897,  balance  unexpended $9, 822. 63 

July  1, 1898,  balance  unexpended 9,822.63 

{Amount  (eetimated)  required  for  annual  dredging 20, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  1 9.) 

10.  Chester  River ^  Maryland^  from  Orwmpton  to  Jones  Landing, — ^This 
river  is  a  tidal  stream  40  miles  long,  forming  the  boundary  line  between 
Kent  and  Queen  Anne  counties,  eastern  shore  of  Maryland,  and  flows 


168    REPORT  OF  THE  CHIEF  OF  EMaiNEERS,  U.  8.  ARMT. 

into  Chesapeake  Bay.  It  is  navigable  for  vessels  drawing  6  feet  of 
water  at  low  tide  as  far  as  Orampton,  about  33  miles  above  the  mouth. 
The  least  depth  of  water  within  the  last  7  miles  of  the  river  is  3  feet 
At  Ommpton  the  average  rise  of  the  tide  is  2.1  feet  A  short  distance 
from  this  town  several  shoals  have  previously  been  improved  by  the 
United  States. 

The  project  for  improvemeut  is  for  a  6-foot  low- water  channel  60  feet 
wide  from  Orumpton  to  Jones  Landing,  a  distance  of  6^  miles,  at  an 
estimated  cost  of  $12,750. 

Up  to  the  close  of  the  fiscal  year  ending  June  30, 1897,  (9,480.90  had 
been  expended  and  the  channel  had  been  improved  at  various  points 
in  accordance  with  the  project. 

No  work  has  been  done  during  the  past  year.  The  contract  for  dredg- 
ing has  been  extended  to  December  31, 1898. 

The  commerce  of  the  river  consists  mainly  of  agricultural  products. 
No  complete  statistics  have  been  obtained,  but  the  Chester  Biver  Steam- 
boat Line  reports  its  business  for  the  year  on  the  whole  river  at  76,119 
tons.  There  is  no  marked  improvement  in  the  commerce  to  be  noted, 
but  the  improvements  made  in  the  river  thus  far  have  facilitated 
navigation,  the  extent  of  which  seems  to  justify  the  outlay. 

July  lylSd?!  balance  unexpended |1,519.10 

Jnly  1, 1898,  balance  unexpended 1, 519. 10 

July  1, 1898,  amount  covered  by  uncompleted  contracts 1, 500. 00 

Jnly  1, 1898,  balance  avaUable 19.10 

(Amount  (estimated)  required  for  completion  of  exlBting  project 3, 250. 00 
Amount  that  can  be  profitably  expendedinfiscalyearendiugJuueSO,  1900      3, 250. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  riyer  and 
harbor  acts  of  1866  and  1867  and  of  sundry  oivU  act  of  June  4, 1897. 

(See  Appendix  1 10.) 

11.  Ohoptafik  River ^  Maryland. — ^Before  improvements  were  begun,  m 
1879,  the  depth  of  water  in  the  channel  between  Denton  and  Greens- 
boro varied  from  2  to  8  feet  at  low  water.  Navigation  carried  on  by 
small  sailing  vessels  extended  only  to  3  miles  above  Deuton.  Upon 
the  remaining  5  miles  to  Greensboro  all  freight  had  to  be  transported 
upon  scows. 

A  project  for  improvement  was  made  in  1880  for  an  8-foot  low- water 
channel  75  feet  wide,  the  estimated  cost  being  (79,000.  Up  to  the  close 
of  the  fiscal  year  ending  June  30, 1897,  $50,169.03  had  been  expended 
in  making  a  channel  not  less  than  75  feet  wide  and  7^  feet  deep  between 
Greensboro  and  Brick  Mills,  a  distance  of  about  4  miles,  and  to  a  width 
of  75  feet  and  a  depth  of  8  feet  for  a  farther  distance  of  1,800  feet  below 
the  Brick  Mills.  The  remaining  distance  to  Denton  has  been  partly 
improve<l  by  dredging  the  channel  where  needed  to  depths  of  5  and  6 
feet,  and  by  widening  it  to  about  40  feet  This  leaves  somewhat  less 
than  4  miles  of  this  section  and  several  points  in  the  upper  river  to  be 
dredged  to  the  approved  dimensions.  Shortly  after  the  main  obstruc- 
tious  had  been  removed  in  1887,  steamboat  communication  with  Balti- 
more was  established,  and  since  that  time  commerce  has  steadily 
increased.    Ko  work  has  been  done  during  the  past  fiscal  year. 

The  river  and  harbor  act  of  June  3, 1896,  appropriated  $2,000  for 
continuing  this  improvement  and  a  contract  for  dredging  has  been 
entered  into.  The  time  for  completion  of  the  work  thereon  has  been 
extended  to  December  31, 1898. 

The  commerce  consists  largely  of  agricultural  products  and  canned 
goods.    The  tonnage  reported  for  1897  is  21,694,  valued  at  $683,871.76. 
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There  has  been  a  marked  increase  in  the  commerce  of  this  river  since 
its  improvement  was  begnn^  and  its  extent  fully  jastifies  the  outlay. 

July  1, 1897,  balance  nnexpended $1, 840.37 

Julyl,  1898^  balance  aDexx>6nded 1,840.37 

July  1, 1898;  amoont  covered  by  nncompleted  contracts 1, 840. 37 

{Amonnt  ^estimated)  reqaired  for  completion  of  existing  project 16, 000. 00 
Amount  tnat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1900     7, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  i,  1897. 

(See  Appendix  1 11.) 

1J2.  La  Trappe  River j  Maryland, — ^This  river,  formerly  called  Divid- 
ing Creek,  is  in  Talbot  Oounty,  eastern  shore  of  Maryland,  and  flows 
into  the  Ghoptank  Biver,  one  of  the  larger  tributaries  of  Chesapeake 
Bay.  It  is  about  3  miles  long  and  has  no  ireshwater  inflow  at  the  head 
and  was  originally  only  4  feet  deep.  The  entrance  to  the  river  was 
seriously  obstructed  by  several  shoal  bars,  with  a  least  depth  of  9  feet 
in  the  narrow  channel,  which  was  very  tortuous  and  about  one-half  of 
a  mile  long.    The  average  rise  of  tide  is  1.55  feet. 

Previous  to  the  adoption  of  the  present  project  the  sum  of  (5,333.50, 
raised  by  private  subscription,  had  been  expended  in  dredging  at  the 
head  of  the  river  and  at  the  bar  at  the  mouth.  The  average  depth  in 
the  river  was  thereby  increased  to  8  feet  and  the  channel  at  the  mouth 
was  somewhat  widened. 

.The  present  project  for  improvement  provides  for  a  channel  150  feet 
wide  and  11  feet  deep  across  the  bar  at  the  mouth,  and  for  a  channel 
75  feet  wide  and  8  feet  deep  at  mean  low  water  inside  the  river  as  far 
as  Trappe  Landing,  situated  at  the  head  of  navigation,  and  a  turning 
basin  at  the  latter  point.    The  estimated  cost  was  (7,250. 

Up  to  the  dose  of  the  fiscal  year  ending  June  30, 1897,  $7,213.87  had 
been  exx)ended  and  the  proposed  channel  within  the  river  had  been 
completed.  The  proposed  channel  at  the  mouth,  aboat  1,600  feet  long, 
had  been  dredged  to  the  approved  width  of  150  feet  for  a  distance  of 
400  feet,  and  to  a  width  of  100  feet  only  for  the  remaining  1 ,200  feet.  No 
work  has  been  done  during  the  past  fiscal  year.  The  channel  in  tliis 
1,200  feet,  therefore,  remains  to  be  widened  50  feet  in  order  to  conform 
to  the  approved  project,  and  it  is  estimated  that  to  complete  it  (2,500 
will  be  required  in  addition  to  the  amount  already  expended  and  origi- 
nally estimated  as  the  cost  of  the  whole  improvement. 

In  1893,  when  the  improvement  of  this  river  began,  the  tonnage  waa 
29,004  tons  and  the  valuation  $897,450.  In  1897  the  tonnage  reported 
was  13,958,  valued  at  $431,619.  The  improvements  made  thus  far  have 
facilitated  commerce,  but  have  not  increased  it. 

July  1, 1897,  balance  unexpended $36. 13 

July  1, 1898,  balance  unexpended 36.13 

{Amount  (estimated)  required  for  completion  of  existing  project 2, 500. 00 
Amonnt  that  can  be  profitably  expended  in  fiscal  vear  en  din  e  June  30, 1900      2, 500. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  1 12.) 

13.  Warwick  Biver,  Maryland. — This  river,  formerly  named  Secretary 
Greek,  is  in  Dorchester  County,  eastern  shore  of  Maryland,  aod  flows 
into  the  Ghoptank  Eiver,  one  of  the  larger  tributaries  of  Chesapeake 
Bay.  It  is  a  small  tidal  basin  2  miles  long,  with  no  fresh- water  influx 
at  the  head,  and  was  originally  only  4  feet  deep.  The  average  rise  of 
the  tide  is  1.7  feet. 
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Before  the  adoption  of  the  present  project  aboat  $12,000  had  been 
expended  in  the  improvement  of  this  river,  96,000  by  the  General  Gov- 
ernment and  the  remaining  amount  by  private  parties.  The  present 
project  tor  improvement,  which  was  proposed  in  a  report  on  a  survey 
in  1891,  provides  for  a  channel  100  feet  wide  and  10  feet  deep  at  mean 
low  water  from  the  10-foot  depth  in  Ohoptank  Biver  to  Secretary  Land- 
ing, at  the  head  of  the  river,  including  a  turning  basin  at  the  latter 
point,  at  an  estimated  cost  of  918,000. 

In  1892-93,  beginning  in  the  Ohoptank  Biver,  4,400  feet  of  the  channel 
and  a  portion  of  the  turning  basin  were  dredged  to  a  depth  of  10  feet 
at  mean  low  water;  and  in  1896  the  turning  basin  was  dredged  and 
shoals  which  had  formed  at  the  Mud  Flats  and  Harrisons  Gut  were 
removed.  There  was  then  no  seiSous  obstruction  to  navigation  in  the 
river,  and  what  remained  to  be  done  was  the  widening  of  the  channel 
in  the  upper  river,  about  one-third  of  the  whole  length,  to  the  approved 
dimensions.  !N^o  work  was  done  thereafter  to  June  30, 1897,  to  which 
date  913,918.82  had  been  expended  in  the  improvement  of  the  river,  of 
which  97,918.82  is  on  the  present  project 

Under  contract  dated  December  24, 1896,  for  the  expenditure  of  the 
appropriation  of  92,000  made  by  the  river  and  harbor  act  of  June  3, 
1896,  dredging  was  begun  on  June  20, 1898,  at  a  point  400  feet  below 
Cedar  Point,  and  carried  on  in  an  up-river  direction.  The  channel,  for 
a  distance  of  1,900  feet^  was  made  100  feet  wide  and  10  feet  deep  at 
mean  low  water,  resulting  in  a  channel  of  the  approved  dimensions 
from  the  Ohoptank  Biver  to  Devils  Wind  Gap.  This  leaves  about 
2,050  feet  of  the  channel  in  the  upper  river  to  be  dredged  to  the  ap- 
proved dimensions,  and  some  dredging  in  the  turning  basin  to  complete 
the  project. 

The  commerce  of  the  river  consists  mainly  of  agricultural  products. 
The  business  of  the  steamboat  line  for  the  year  is  reported  to  be  3,709 
tons,  at  a  valuation  of  9126,289.  The  business  done  in  the  river  by 
the  numerous  sailing  vessels  could  not  be  obtained.  It  is  believed  there 
has  been  no  material  change  since  the  improvements  were  begun  in 
1892,  but  the  work  has  facilitated  navigation,  the  extent  of  which  seems 
to  justify  the  outlay. 

Jnly  1, 1897,  balance  unexpended $2,081. 18 

Jnne  SO,  1898,  amount  expended  during  fiBoal  year 528.70 

Jnly  1, 1898, balance  unexpended 1,662.48 

Jnly  1, 1898,  outstanding  liabilities : $950.00 

July  1, 1898,  amount  covered  by  uncompletcMl  contracts 550. 00 

1,600.00 

July  1, 1898,  balance  available 52. 48 

{Amount  (estimated)  required  for  completion  of  existing  project 8, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  June90,1900     4, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  oivil  act  of  June  4,  1897. 

(See  Appendix  1 130 

14.  Broad  Creek  Biver,  Delaware, — ^This  river  is  a  tidal  stream  and 
a  tributary  of  the  east  fork  of  the  Nanticoke  Eiver,  which  flows  into 
the  Chesapeake  Bay. 

Before  improvements  were  commenced  in  1881  the  low- water  depth 
at  Lanrel  was  2  feet;  below  the  town  it  was  in  some  places  only  1} 
feet.  At  the  close  of  the  fiscal  year  1889,  when  the  original  project 
was  completed,  at  a  cost  of  $35,000,  a  channel  6  feet  deep  at  mean  low 
water  and  50  feet  wide  had  been  dredged  from  Bethel  to  Laorel,  a  dis- 


EIVEB  AND  HARBOR  IMPROYEHENTa  171 

tance  of  nearly  3  mileSy  and  oontribated  toward  making  Lanrel  an 
important  shipping  point  on  the  peninsula. 

The  project  for  improvement  proposed  in  a  report  upon  an  examina- 
tion made  to  comply  with  the  requirements  of  the  river  and  harbor  act 
approved  September  19, 1890,  provides  for  dredging  a  channel  70  feet 
wide  and  8  feet  deep  at  mean  low  water  from  Bethel  to  the  head  of 
navigation  at  Laurel,  at  an  estimated  cost  of  915,000. 

The  amount  expended  on  the  improvement  to  the  close  of  the  fiscal 
year  1897  was  $45,069.26,  of  which  $35,000  was  expended  before  the 
adoption  of  the  present  project,  and  $5,000  on  the  ITanticoke  Eiver. 
At  that  date  a  channel  of  the  approved  dimensions,  70  feet  wide  and  8 
feet  deep  at  mean  low  water,  had  been  dredged  for  a  distance  of  6,445 
feet,  beginning  at  a  point  1,000  feet  above  the  bridge  at  Bethel  and 
ending  680  feet  above  Hitch's  upper  wharf,  and  an  additional  cut,  also 
8  feet  deep,  but  only  40  feet  wide,  was  dredged  for  a  length  of  215  feet 
across  a  shoal  situated  just  beyond  the  section  of  the  channel  that  had 
been  dredged  to  the  full  width.  This  was  accomplished  in  1893,  and 
no  work  under  the  project  has  been  done  since. 

The  $5,000  referred  to  above  as  exi>ended  on  the  Nanticoke  Biver 
was  applied  under  the  terms  of  the  act  of  August  18, 1894,  to  the 
removal  of  the  bar  which  extended  from  the  railroad  bridge  at  Seaford 
toward  the  mouth  of  the  river. 

The  river  and  harbor  act  of  June  3, 1896,  appropriated  $5,000  for 
continuing  the  improvement  of  Broad  Oreek  Biver,  and  contract  for  its 
expenditure  by  dredging  has  been  made,  the  time  as  extended  for  the 
completion  of  the  work  being  December  31, 1898. 

It  has  been  impracticable  to  obtain  complete  commercial  statistics. 

The  extent  of  the  known  commerce  of  the  river,  however,  justifies 
the  outlay  for  the  improvement. 

Jnly  1, 1897,  balance  unexpended $4,930.74 

June  90, 1898,  amount  expended  doring  fiscal  year 125. 00 

Jnly  1,1898,  balance  unexpended 4,805.74 

July  1, 1898,  amount  covered  by  uncompleted  contracts 4, 805. 74 

{Amount  (estimated)  required  for  completion  of  existing  project 5, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  Tear  ending  June  30, 1900  5, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  ciyil  act  of  June  4, 1897. 

(See  Appendix  1 14.) 

15.  IftmticoJce  River ^  Delaware  and  Maryland. — ^This  river  is  a  tidal 
stream,  its  head  waters  consisting  of  numerous  branches  rising  mainly 
in  the  northern  section  of  Sussex  County,  DeL  The  river  flows  in  a 
south-southwesterly  direction  into  Tangier  Sound,  Chesapeake  Bay,  and 
the  interests  for  the  improvement  of  the  river  center  at  Seaford,  36 
miles  from  the  mouth. 

The  river  and  harbor  act  of  August  18, 1894,  appropriated  $5,000  for 
improving  Broad  Oreek  Biver,  Delaware,  and  provided  that  as  much  of 
it  as  might  be  necessary  should  be  used  for  the  removal  of  the  bar 
extending  from  the  railroad  bridge  at  Seaford  toward  the  mouth  of  the 
Nanticoke  Biver.  With  this  appropriation  the  channel  was  dredged 
where  necessary  to  a  width  of  100  feet  and  a  depth  of  9  feet  at  mean 
low  water,  from  the  south  side  of  the  railroad  bridge  at  Seaford  to  a 
I)oint  8,000  feet  below.  A  previous  appropriation  for  the  Nanticoke 
Biver,  in  1886,  was,  in  accordance  with  the  terms  of  the  law,  applied 
to  the  stream  known  as  Broad  Oreek  Biver,  a  branch  of  the  Nanticoke 
Biver  extending  to  Laurel. 
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The  project  for  the  improvement  of  the  Nanticoke  Eiver  is  based 
upon  a  sarvey  made  in  1895,  and  is  for  a  channel  9  feet  deep  at  mean 
low  water  and  100  feet  wide,  the  width  to  be  increased  to  abont  150 
feet  at  sharp  turns  of  the  channel,  the  improvements  to  be  extended  to 
within  100  feet  of  the  county  bridge,  where  the  proposed  channel  is  to 
widen  oat  fan  shape,  at  an  estimated  cost  of  $13,000. 

The  act  of  June  3, 1896,  contains  the  first  appropriation  ($3,000)  for 
this  river,  and  a  contract  has  been  made  for  work  under  the  approved 
project.  The  time  on  this  contract  has  been  extended  to  December  31, 
1898. 

The  expenditures  to  June  30, 1897,  amounted  to  $59.12. 

The  expenditures  during  the  past  year  were  for  office  expenses. 

The  shipments  for  the  year  are  reported  to  have  been  17,015  tons, 
valued  at  $682,694. 

July  1, 1897,  balance  nnezpendecl $2,940.88 

Jnne  30,  1898,  amount  expended  daring  fiscal  year 125.00 

Jnly  1,  1898,  balance  unexpended 2,815.88 

Jaly  1,  1898,  amount  covered  by  uncompleted  oontracta 2, 815. 88 

{Amount  (estimated)  required  for  comnletion  of  existing  project 10, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1900      8, 000. 00 
Submitted  in  compliance  with  reauirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  1 16.) 

16.  Wicomioo  River,  Maryland. — ^The  portion  of  the  river  at  and  just 
below  Salisbury  has  been  under  improvement  by  the  United  States 
since  1872.  At  that  time  the  navigable  channel,  with  a  minimum  depth 
of  8  feet  at  low  water,  extended  to  a  point  within  2  miles  of  Salisbury. 
Tlie  extreme  upper  portion,  as  far  as  the  milldam  in  the  heart  of  the 
town,  was  quite  shoal,  and  had  an  average  depth  of  only  18  inches  at 
low  tide.  Between  1872  and  1885  a  channel  76  to  nearly  100  feet  wide 
and  7  feet  deep  at  low  water  was  dredged  from  deep  water  below  to 
the  drawbridge  in  the  town  at  a  cost  to  the  Government  of  about  960,000. 

The  present  project,  based.upon  a  survey  of  the  river  made  in  1889, 
provides  for  a  channel  9  feet  deep  at  mean  low  water  from  that  depth 
below  to  the  drawbridge  at  Salisbury,  the  width  to  be  from  100  to  160 
feet,  at  an  estimated  cost  of  $23,200. 

On  June  30, 1897,  $19,473.60  had  been  expended  on  the  present  proj- 
ect, and  the  channel  dredged  to  the  approved  dimensions  from  tlie 
drawbridge  to  opposite  Williams  Point,  about  6,730  feet  below.  This 
left  about  1  mile  to  be  improved  to  complete  the  project.  No  work  has 
been  done  during  the  past  fiscal  year.  The  entire  amount  expended 
for  the  improvement  of  the  river  to  June  30, 1897,  is  $69,473.60. 

The  contract  for  completing  the  dredging  of  the  river  has  been 
extended  to  December  31, 1898. 

The  commerce  of  the  river,  which  is  quite  varied,  is  reported  for  1897  to 
have  been  147,273  tons,  valued  at  $2,467,729.  The  improvement  thus 
far  made  has  facilitated  navigation  and  the  reports  received  indicate  a 
marked  increase  in  the  commerce  of  the  river. 

July  1,  1897,  balance  unexpended $3,726.40 

June  30, 1898,  amount  expended  during  fiscal  year 128. 20 

July  1, 1898, balance  nnexpended 3,698.20 

(See  Appendix  1 16.) 

17.  ManoJcin  River,  Maryland. — Before  improvements  were  commenced 
in  1891  the  depth  of  water  at  the  mouth  of  the  river  at  the  so-called  <<  Mud 
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Flats"  was  between  1  and  2  feet  at  low  tide.  These  flats  are  about  2J 
miles  wide,  and  made  navigation  except  at  high  water  impossible, 
thereby  rendering  the  upper  part  of  the  river,  which  has  a  very  fair 
depth  and  width,  almost  useless  for  extensive  shipping  purposes.  The 
average  rise  of  the  tide  at  the  flats  is  2.6  feet 

The  adopted  project  for  improvement  is  for  a  channel  6  feet  deep  at 
mean  low  water  and  100  feet  wide  from  Locust  Point  to  Sharps  Point, 
embracing  the  section  called  the  ^<Mud  Flats,"  at  an  estimated  cost  of 
*30,000. . 

Up  to  the  close  of  the  fiscal  year  ending  June  30, 1897,  $18,975  had 
been  expended,  and  the  proposed  channel  had  been  made  80  feet  wide 
for  a  length  of  3,520  feet,  beginning  at  the  lower  end,  and  60  feet  wide 
the  remainder  of  the  distance  across  the  <'Mud  Flats,"  the  depth 
throughout  being  6  feet  at  mean  low  water.  Several  abrupt  points  in 
the  upper  river  above  Sharps  Point  had  been  removed,  and  navigation 
ui)on  the  whole  river  at  low  tide  thereby  greatly  improved.  Nothing 
has  been  done  on  the  improvement  during  the  past  fiscal  year,  but  work 
will  soon  be  resumed  at  the  mouth,  and  in  dredging  in  the  river  between 
Dashiells  Greek  and  a  point  known  as  the  Bed  Bridge  or  county  wharf, 
under  a  contract  now  in  operation. 

The  tonnage  in  1891,  when  work  was  begun  on  this  improvement,  was 
144,058  tons,  and  its  valuation  $2,282,630.  Commercial  statistics,  stated 
to  be  incomplete,  for  1896  give  a  tonnage  of  59,704  and  a  valuation  of 
$2,124,628.    None  have  been  received  for  1897.   . 

July  1,  1897,  balance  unexpended $4,025.00 

July  1, 1898,  balance  unexpended •4,025.00 

July  1, 1898,  amount  ooyei^Bd  by  uncompleted  contracts 4, 025. 00 

{Amount  (eetimated)  required  for  completion  of  existing  project 9, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  end  iug  June  30, 1900      3, 000. 00 
Submitted  in  compliance  with  requirements  of  seotioiVB  2  of  river  and 
harbor  aets  of  1866  and  1867  and  of  sundry  oiyil  act  of  June  4, 1897. 

(See  Appendix  1 17.) 

16,  PocomoJce  River .  Maryland. — ^This  river  has  been  under  improve- 
ment by  the  General  Government  since  1878.  In  1879  and  1880  $12,500 
was  expended  on  work  below  Snow  Hill,  chiefly  in  the  rectification  of 
the  channel  by  the  turning  ofif  of  sharp  angles  and  giving  increased 
width,  the  depth  of  excavation  being  to  7  feet  at  mean  low  water;  and 
in  1888,  with  an  appropriation  of  $8,000,  a  cut- off  was  made  through 
the  low  neck  of  land  forming  four  abrupt  bends  just  below  Snow  Hill. 
At  the  close  of  these  operations  there  was  a  channel  not  less  than  80 
feet  wide  and  7  feet  deep  between  Snow  HiU  and  Shad  Landing,  a  dis- 
tance of  about  4^  miles. 

The  present  project  is  based  upon  a  survey  made  in  1 894-95,  and  is  for 
dredging  the  channel  between  Snow  Hill  and  Shad  Landing  to  a  depth 
of  9  feet  at  mean  low  water  and  a  width  of  from  100  to  130  feet,  at  an 
estimated  cost  of  $14,000.  The  amount  expended  for  the  improvement 
of  this  river  to  June  30, 1897,  is  $24,987.26,  of  which  $20,500  was  on  a 
former  project 

With  the  appropriation  of  $5,000  made  by  the  river  and  harbor  act 
of  June  3, 1896,  the  channel  was  dredged  in  1897  at  nine  places  between 
I^assawango  Greek  and  the  county  wharf  at  Snow  Hill,  resulting  in  a 
9-foot  channel  at  mean  low  water,  the  width  varying  between  80  and 
130  feet. 

*  Of  this  amount  $2^000  is  for  work  in  the  upper  river  not  covered  by  the  project. 
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Ko  work  was  done,  during  the  past  fiscal  year. 

July  1, 1897,  baluioe  unexpended $512.74 

July  1, 1898,  balance  unexpended 512.74 

July  1, 1898,  ontfltanding  liabilities 373.63 

July  1, 1898,  balance  avaUable 139.11 

(Amount  (estimated)  required  for  completion  of  existing  project 9, 000. 00 
Amount  that  can  be  pron tabl^  expended  in  fiscal  year  ending  June  30, 1900      3, 000. 00 
Submitted  in  oomplianoe  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  oivil  act  of  June  4, 1897. 

(See  Appendix  1 18.) 

19.  Queemtown  Harbor.  Maryland. — ^This  harbor  was  improved  by 
the  General  Government  between  the  years  1871  and  1880.  In  the  lat- 
ter year  a  project  for  making  a  channel  100  feet  wide  and  8  feet  deep 
at  mean  low  water  from  the  Chester  Biver  to  the  inner  harbor  was 
completed. 

In  1896  Congress  appropriated  $5,000  for  continuing  the  improvement, 
and  with  this  appropriation  the  channel  was  dredged  to  a  depth  of  8} 
feet  at  mean  low  water,  the  work  being  completed  in  June,  1897.  The 
amount  expended  to  June  30, 1897,  was  $17,288.73,  of  which  $14,000 
was  on  previous  projects. 

!N^o  work  has  been  done  in  the  past  fiscal  year.  The  expenditures 
were  for  payment  of  outstanding  liabilities,  plotting  work,  etc. 

July  1, 1897,  balance  unexpended $1,711.27 

June  30, 1898,  amount  expended  during  fiscal  year 473. 75 

July  1, 1898,  balance  unexpended 1,237.62 

July  1, 1898,  outstanding  liabilities 200.00 

July  1, 1898,  balance  available 1,037.52 

(See  Appendix  1 19.) 

J20.  Bockhall  Harbor  and  inner  harbor  at  BocMallj  Md. — ^The  river  and 
harbor  act  of  June  3, 1896,  appropriated  $9,600  for  Bockhall  Harbor 
for  completing  improvement  in  accordance  with  report  submitted  by 
Gen.  W.  P.  Craighill,  Corps  of  Engineers,  January  7, 1895  j  also  $7,000 
for  improving  inner  harbor  at  Bockhall,  in  accordance  with  report  sub- 
mitted by  Chief  of  Engineers  in  House  Ex.  Doc  Uo.  200,  Fifty-third 
Congress,  third  session. 

'So  work  had  heretofore  beeu  done  at  the  bar  outside  or  in  the  inner 
harbor  by  the  General  Government. 

A  project  for  the  expenditure  of  the  appropriations  providing  for  a 
out  80  feet  in  width  across  the  bar  and  a  cut  100  feet  wide  for  the  chan- 
nel inside  having  been  approved,  a  contract  was  made  for  the  required 
work. 

Under  this  contract  the  cut  across  Swan  Point  Bar  had  been  made 
for  a  length  of  810  feet  from  the  10-foot  curve  in  Swan  Creek,  and  in 
the  inner  harbor  a  cut  had  been  made  100  feet  wide  for  a  length  of  1,300 
feet,  50  feet  wide  for  a  further  length  of  400  feet^  and  25  feet  wide  for 
a  further  length  of  200  feet,  to  the  end  of  June,  1897,  at  which  time  the 
amount  expended  on  the  improvement  was  $699.10. 

At  the  beginning  of  the  fiscal  year  1898  operations  were  in  progress 
in  both  sections  and  were  continued,  with  some  interruption  during  the 
winter,  to  June  14, 1898.  During  tnis  time  the  channel  across  Swan 
Point  Bar  was  carried  to  the  10-fbot  depth  in  Chesapeake  Bay,  and  in 
the  inner  harbor  the  channel  was  carried  to  the  old  pier  at  Bockhall, 
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and  a  taming  basin  embracing  both  the  old  and  new  piers  was  made 
at  the  latter  place.  The  length  of  the  outer  cut  is  4,600  feet  and  the 
width  80  feet^  and  the  width  of  the  inner  cat  is  100  feet  This  com- 
pletes the  project. 

The  operations  have  resulted  in  a continuoas  lOfoot  mean  low- water 
navigation  from  Bockhall  to  Chesapeake  Bay,  shortening  the  distance 
to  Baltimore  considerably. 

July  1, 1S97,  balance  unexpended $15,900.90 

Jnne  30, 1898,  amount  expended  during  fiscal  year 14,752.28 

July  1, 1898,  balance  unexpended 1,148.62 

July  1, 1898,  outatanding  UabiUtiee 1,148.62 

(See  Appendix  I  20.) 

21.  Benioving  sunken  vessels  or  craft  ohstnicting  or  endangering  navi- 
gation.—  Wreck  of  steamboat  Velatoare.  This  vessel,  formerly  the  Parry, 
was  a  side- wheel  steamer  152  feet  long,  25  feet  beam,  and  7^  feet  draft, 
and  was  sank  in  the  Christiana  Biver,  jast  above  the  Baltimore  and 
Ohio  liailroad  drawbridge,  aboat  60  feet  offshore,  obstracting  naviga- 
tion. The  wreck  was  blown  ap  with  dynamite  and  the  debris  placed 
on  shore  above  high- water  mark,  at  a  cost  of  $533.46.  The  work  was 
completed  in  December,  1897. 

Wreck  of  oyster  schooner  Del  May. — ^This  wreck  was  reported  Novem- 
ber 13, 1897.  Upon  examination,  it  was  foand  lying  between  Solomons 
Lamp  Light  and  Holland  Island  Bar  Light,  in  Chesapeake  Bay,  Mary- 
land. The  wreck  was  blown  up  and  the  debris  removed  and  placed 
above  high  water.  The  work  was  completed  Febrnary  7, 1898,  at  a  cost 
of  $991.77. 

Wreck  of  scow  sunk  at  Bothwells  Landing j  in  the  Smyrna  River ^  Bel- 
aware. — ^This  was  rex>orted  in  September,  1897.  Operations  for  its 
removal  were  began  on  Jane  29, 1898,  and  at  the  close  of  the  fiscal  year 
were  still  in  progress. 

Wrecks  of  barges  J.  E.  Oillingham  and  Wm.  E.  Welter. — It  was  reported 
in  March,  1898,  that  there  were  three  submerged  wrecks  at  the  moath 
of  Elk  Eiver,  Maryland,  which  were  endangering  navigation.  Upon 
examination,  one  of  these,  the  J.  E.  Oillinghamj  was  found  oft'  Turkey 
Point;  and  later,  upon  ftirther  search,  the  Wm.  E.  Weller  was  found 
about  a  mile  distant.  Work  on  the  removal  of  the  J.  E.  Oillingham  was 
begun  on  June  30, 1898,  and  at  the  close  of  the  fiscal  year  was  still  in 
progress.  The  location  of  wreck  Wm.  E.  Weller  has  been  buoyed,  and 
the  work  of  removal  suspended  for  the  present  under  instructions  from 
the  War  Department. 

(See  Appendix  1 21.) 

IMPBOVEMENT  OP  PATAP8C0  RIVER  AND  BALTIMORE  HARBOR, 

MARYLAND. 

This  district  was  in  the  charge  of  Brig.  Gen.  Peter  0.  Hains,  U.  S. 
Volunteers,  colonel,  Corps  of  Engineers,  to  October  22, 1897,  and  from 
April  1  to  June  10, 1898,  having  under  his  immediate  orders  Lieut. 
Oharles  W.  Kutz,  Corps  of  Engineers,  and  in  the  temporary  charge  of 
Lieutenant  Kutz  from  October  22. 1897,  to  April  1, 1898,  and  since  June 
10, 1898. 

1.  Patapsco  Biver  a/nd  cha/nnel  to  Baltimore^  Md. — Seventeen  feet  at 
mean  low  water  was  originally  the  governing  depth  from  the  deep  water 
of  the  Chesapeake  Bay  to  Baltimore,  and  vessels  of  over  that  draft 
were  obliged  to  lighter  portions  of  their  cargoes  from  about  14  miles 
below  to  permit  them  to  reach  the  wharves  of  the  city.    There  were 
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pockets  where  deeper  water  prevailed^  but  they  were  anconnected  by 
any  channel,  natural  or  artificial. 

To  procure  a  depth  of  22  feet  at  mean  low  water,  with  a  width  of 
150  feet,  was  the  original  project,  and  this  was  adopted  in  1853.  In 
1871  the  project'was  enlarged  to  the  extent  of  a  width  of  400  feet  at 
the  lower  end  of  the  channel,  graduated  to  250  feet  at  its  upper  end, 
with  a  mean  low- water  depth  of  24  feet,  and  this  work  was  completed 
in  1874,  with  a  change  in  the  position  of  one  part  of  the  channel  which 
shortened  the  distance  and  reduced  the  cost  of  maintenance.  In  1892 
a  project  for  27  feet  depth  at  mean  low  water  with  a  width  of  600  feet 
in  the  straight  sections  and  over  1,200  feet  in  the  angles  was  completed, 
the  work  having  been  authorized  in  the  act  of  March  3, 1889.  Another 
change  was  at  the  same  time  made  in  the  direction  of  the  channel  by 
excavating  what  is  now  known  as  the  Out-off  Division.  Appropria- 
tions amounting  to  $100,000  were  made  for  the  maintenance  of  the 
channel  dredged  under  this  latter  project 

A  channel  30  feet  deep  at  mean  low  water,  with  a  bottom  width  of 
600  feet,  widened  in  the  angles,  and  with  side  slopes  of  three  base  to 
one  vertical,  from  Fort  McHenry  to  the  deep  water  of  Chesapeake  Bay, 
was  provided  for  in  the  act  of  June  3, 1896,  and  this  is  the  existing 
project,  approved  by  the  Secretary  of  War  July  10, 1896.  The  esti- 
mated cost  is  $2,500,000,  with  an  annual  expenditure  of  $50,000  for 
maintenance. 

The  amount  expended  on  this  improvement  up  to  the  dose  of  the 
fiscal  year  ending  June  30, 1897,  was  $3,333,303.23. 

With  $450,000  provided  by  the  act  of  June  3, 1896,  work  was  com- 
menced on  the  existing  project  A  cat  has  been  made  in  the  middle  of 
the  27-foot  channel,  carrying  it  to  30  feet  depth  at  mean  low  water. 
This  cut  is  230  feet  wide  in  the  Fort  McHenry,  Brewerton,  and  Craig- 
hill  divisions  and  250  feet  wide  in  the  Cut-off  Division.  There  is  now 
a  continuous  channel  30  feet  deep  at  mean  low  water  from  the  deep 
water  of  the  bay  to  Fort  McHenry,  but  its  width  is  not  sufficient  to 
afford  much  relief  to  the  commerce  of  the  port 
.  There  has  been  an  increase  of  $107,687^375  in  the  value  of  the  annual 
commerce  since  the  commencement  of  this  improvement. 

The  tonnage  movement  of  the  port  has  been  as  follows: 


Fiscal  year  ending  Jane  30—         Tons. 

1889 3,243,017 

1890 4,237,361 

1891 4,495,469 

1892 5,224,042 

1893 4,607,176 


Fiscal  year  ending  June —  Tons. 

1894 4,752,946 

1895 4,794,964 

1896 5,363,894 

1897 6,868,120 

1898 7,339,405 

July  1,1897,  balance  unexpended $382,726.77 

June  30, 1898,  amount  expended  during  fiscal  year 312,586.05 

July  1,1898,  balance  unexpended 70,140.72 

July  1, 1898,  outstanding  liabilities 49,054.38 

July  1, 1898, balance  available 21,086.34 


Amount  (estimated)  required  for  completion  of  existing  project 2, 100, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,1900 400,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  J  1.) 

2.  Channel  to  Curtis  Bay^  in  Patapsoo  River ^  Baltimore  Harhor,  Mary- 
land.— Gnrtis  Bay  was  onginally  a  nearly  circnlar  harbor,  about  4 
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mUes  below  the  city  of  Baltimore,  with  a  natural  depth  of  22  feet  at 
mean  low  water.  It  required  connection  with  the  main  ship  channel  to 
Baltimore  to  be  available  for  the  deep-draft  vessels  using  the  port 

The  originally  adopted  project  (Annual  Report,  Chief  of  Engineers, 
1893,  p.  1249)  was  for  a  channel  150  feet  wide  at  bottom  and  a  depth 
of  27  feet  at  mean  low  water  from  the  main  ship  channel  in  the  Patapsco 
Biver  to  Curtis  Bay,  at  a  cost  of  985,000.  A  channel  of  that  width, 
but  of  25  feet  depth,  was  completed  in  1893  with  an  appropriation  of 
928,000,  made  in  1892. 

The  amount  expended  up  to  the  close  of  the  fiscal  year  ending  June 
30, 1897,  was  928,000. 

The  channel  dredged  answers  all  present  needs  of  the  navigation 
and  commerce  of  the  bay,  and  the  appropriation  of  $12,000  in  the  act 
of  August  18, 1894,  is  unexpended. 

Nothing  was  expended  in  the  fiscal  year  ending  June  30, 1898,  and 
the  channel  remains  with  the  same  dimensions  as  at  June  30, 1897. 

Curtis  Bay  is  in  the  collection  district  of  Baltimore.  Owing  to  the 
destruction  by  fire  of  a  sugar  refinery  there,  its  commerce  has  not 
increased  since  the  existing  channel  was  completed,  although  the 
refinery  has  been  reconstructed. 

July  1, 1897,  balance  unexpended $12,000.00 

July  1, 1898,  balance  unexpended 12, 000.00 

(See  Appendix  J  2.) 

3.  Harhor  of  southwest  Baltimore  {Spring  Garden),  Md. — The  original 
condition  of  the  navigable  channel  way  was  that  it  had  a  controlling 
depth  of  15  feet  at  mean  low  water  in  one  portion,  although  the  depth 
was  greater  in  others.  The  width  was  contracted,  but  varying,  the 
least  being  about  100  feet  ITavigation  was  not  available  for  the  deep- 
draft  vessels  of  the  port  of  Baltimore. 

The  originally  adopted  project  (Annual  Beport,  Chief  of  Engineers, 
1896^  pp.  1005, 1006,  and  1007)  was  for  a  channel  27  feet  deep  at  mean 
low  water,  100  feet  wide  at  bottom,  with  side  slopes  of  1  on  3,  from  the 
main  ship  channel  near  Fort  McHenry  to  the  foot  of  Eutaw  street,  with 
a  turning  basin  400  by  400  feet  near  the  upper  end,  at  an  estimated  cost 
of  $314,000. 

There  had  been  no  expenditures  up  to  the  close  of  the  fiscal  year 
ending  June  30, 1897. 

The  condition  of  the  improvement  June  30, 1897,  is  as  stated  in  the 
first  paragraph. 

There  were  no  operations  in  the  fiscal  year  ending  June  30, 1898,  the 
appropriation  of  $5,000,  in  the  act  of  June  3, 1896,  being  too  small  to 
accomplish  any  useful  result. 

This  harbor  is  in  the  collection  district  of  Baltimore,  and  the  com- 
mercial statistics  of  that  port  include  it. 

Amount  appropriated  by  act  of  Jane  3, 1896 $5,000.00 

•July  1, 1898,  balance  unexpended 5,000.00 

{Amonnt  (eetimated)  required  for  completion  of  existing  project 309, 000. 00 
Amount  tnat  can  be  profitably  expended  in  fiscal  vear  endiu  e  June  30, 1900    25, 000. 00 
Submitted  in  complianoe  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  J  3.) 

4.  Removing  sunJcen  vessels  or  craft  obstructing  or  endangering  navigor 
tion — Schooners  Three  Brothers  and  Fleming. — ^These  vessels  were  sunk 
in  the  Chesapeake  Bay,  the  former  August  30, 1897,  in  the  ship  channel 
leading  to  the  port  of  Baltimore,  and  the  latter  August  3, 1897,  near  it. 
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Both  were  obstnictions  to  navigatioD.    They  were  removed  by  purchase 
of  material  in  open  market  and  hire  of  labor,  the  work  being  completed 
November  18, 1897,  at  a  total  cost  of  $156.87. 
(See  Appendix  J  4.) 

IMPROVEMENT  OP  POTOMAC  RIVER  AND  ITS  TRIBUTARIES,  OF  JAMES 
RIVER.  VIRGINIA,  AND  OF  CERTAIN  RIVERS  IN  VIRGINIA  ON  WKS  TERN 
SHORE  OF  CHESAPEAKE  BAY—PROTECTION  OF  JAMESTOWN  INLAND, 
VIRGINIA. 

This  district  was  in  the  charge  of  Lieut.  Ool.  Ohas.  J.  Allen,  Corps  of 
Engineers,  with  Msy.  J.  J.  Morrow,  IT.  S.  Yolanteers,  first  lieutenant, 
Corps  of  Engineers,  under  his  immediate  orders. 

1.  Potomac  River  at  WashingUmj  D.  0. — ^The  Potomac  Eiver  is  navi- 
gable for  vessels,  both  steam  and  sail,  &om  its  mouth  to  Georgetown, 
u.  C,  a  distance  of  113  miles.  At  Washington  it  changes  its  <}harac- 
ter  from  a  distinctly  fluvial  to  a  tidal  stream.  The  tide  rises  as  far  up 
as  Little  Falls,  3  miles  above  Georgetown,  but  the  flood  current  is  not 
perceptible  above  the  latter.  The  mean  range  of  tides  at  Washington 
is  3  feet. 

At  Little  Falls^  the  actual  head  of  navigation,  the  width  of  the  river 
at  low  tide  is  160  feet.  The  width  just  above  the  Aqueduct  Bridge, 
which  crosses  the  river  at  Georgetown,  is  about  1,200  feet.  Below  this 
bridge,  along  the  water  front  of  Georgetown,  the  width  of  the  river 
gradually  decreases  for  a  distance  of  one-half  mile  to  the  foot  of  Thirty- 
first  street,  where  the  width  is  730  feet.  This  part  of  the  river  is  known 
as  Georgetown  Harbor,  and  its  navigation  was  formerly  obstructed  by 
several  dangerous  rocks,  which  were  removed  in  1876  and  1883-1885. 
The  depth  obtained  over  these  rocks  by  the  improvement  was  L^O  feet  at 
low  tide,  which  is  now  the  ruling  depth  in  the  harbor.  Georgetown  has 
a  wharf  frontage  of  4,000  feet,  extending  from  the  Aqueduct  Bridge  to 
the  mouth  of  Rock  Creek.  At  Easbys  Point,  1  mile  below  the  bridge, 
the  river  width  is  974  feet.  Prior  to  the  reclamation  of  the  flats  the 
width  of  river  sharply  increased  from  Easbys  Point  to  about  6,000  feet 
off  the  foot  of  Seventeenth  street,  about  four-fifths  of  a  mile  below,  and 
this  last-named  width  substantiMly  continued  to  Giesboro  Point,  nearly 
4  miles  below  Easbys.  Over  a  great  part  of  this  width  there  was  a 
large  deposit  of  the  sediment  carried  by  the  river,  resulting  in  the  for- 
mation of  bars  in  the  channel  and  of  wide  flats  on  the  left  bank. 

There  were,  in  1792,  three  channels  in  this  part  of  the  river,  but  since 
1834  there  have  been  bnt  two,  viz,  the  main,  formerly  called  the  George- 
town, but  now  known  as  the  Virginia  Channel,  and  the  Washington 
Channel. 

Long  Bridge,  1^  miles  below  Easbys  Point,  crosses  both  channels. 
The  Virginia  Channel  was  obstructed  by  two  bars.  The  upper  bar 
extended  from  Long  Bridge  to  about  one-half  mile  below  Easbys  Point. 
The  ruling  depth  on  this  bar  was  8  feet  in  1867,  while  in  1871  it  was  10 
feet;  in  1873  it  was  13 J  feet,  and  in  1881 15  feet.  The  improvement  was 
due  to  frequent  dredging,  but  after  every  freshet  the  dredged  channel 
was  nearly  obliterated.  The  lower  bar,  3,200  feet  long,  was  near  Gies- 
boro Point,  and  in  1874  had  a  ruling  depth  of  14  feet,  which  was  increased 
by  dredging  in  1874-76  to  16  feet.  This  was  the  ruling  depth  in  1881. 
Between  these  two  bars  the  channel  had  depths  of  20  to  30  feet.  Below 
Long  Bridge  the  Washington  Channel  was  shoal;  its  ruling  depth  in 
1878  was  10  feet  for  the  greater  part  of  the  wharf  front.  Off  the  foot  of 
*!N  street  the  depth  increased  to  12  feet,  thence  gradually  deepened  to  22 
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feet  off  Greenleaf  Point  where  the  Anacostia  Biver  enters  the  Potomac. 

The  depth  in  the  Washington  Channel  had  been  increased  by  dredg- 
ing, so  that  in  1881  a  depth  of  16  feet  conld  be  fonnd  along  the  greater 
part  of  the  wharf  front. 

The  flats,  which,  nnder  the  conditions  above  noted,  had,  prior  to  the 
present  project,  been  in  gradual  process  of  formation  for  a  long  time, 
extended  from  the  Washington  shore  to  the  edge  of  the  Virginia  Chan- 
nel. Between  Easbys  Point  and  the  old  Seventeenth  street  wharf  a 
large  area,  in  some  places  1,500  feet  wide,  had  been  raised  by  accre- 
tions to  a  height  of  about  a  foot  above  mean  low  tide.  Large  quanti- 
ties of  sewage  were  carried  at  high  tide  over  these  flats  and  distributed 
by  the  flow  among  the  rank  growth  of  sedges  and  aquatic  plants  with 
which  the  flats  were  covered.  As  the  tide  fell  this  mass  of  sewage  was 
left  exx)osed  to  the  rays  of  the  sun.  These  conditions  combined  to  gen- 
erate effluvia  which  rendered  the  adjacent  portions  of  the  city  almost 
uninhabitable,  and  at  the  same  time  were  reported  as  causing  malarial 
and  other  diseases. 

Thepresent,  which  is  the  original,  project  for  improvement  was  adopted 
by  the  act  of  Congress  of  August  2, 1882.  It  has  for  its  object  theimprove- 
ment  of  the  navigation  of  the  river  by  widening  and  deepening  its 
channels,  reclamation  of  the  flats  by  depositing  on  them  the  material 
dredged  from  the  channels,  the  freeing  of  the  Washington  Channel,  so 
far  as  it  can  be  done,  of  sewage,  and  the  establishment  of  harbor  lines 
beyond  which  no  wharves  shall  be  built.  To  effect  these  the  project 
provided  for  20  feet  depth  in  the  channels  at  low  water,  for  filling  in 
the  flats  to  a  height  of  3  feet  above  the  flood  plane  of  1877,  and  for  a 
tidal  reservoir  or  basin  above  Long  Bridge,  to  be  provided  with  inlet 
and  outlet  gates  of  ample  dimensions,  to  work  automatically,  and  so 
arranged  as  to  admit  of  the  basin  being  tilled  from  the  Virginia  Channel 
on  the  flood  tide  and  discharged  into  the  Washington  Channel  on  the 
ebb.  An  ample  system  of  &ainage  for  the  reclaimed  area  was  also 
contemplated. 

A  training  dike  on  the  Virginia  shore,  extending  downstream  from 
the  foot  of  Analostan  Island,  was  added  to  the  project  in  1890. 

The  project  also  provides  for  the  rebuilding  of  Long  Bridge  at  an 
early  period  during  the  progress  of  the  improvement,  with  wide  spans 
upon  piers  offering  the  least  possible  obstruction  to  the  flow  of  the 
water  and  the  interception  of  all  sewage  now  discharged  into  the 
Washington  Channel  and  its  conveyance  to  the  James  Creek  sewer 
canal,  but  neither  of  these  works  was  included  in  the  estimated  cost 
of  the  improvement,  which  was  12,716,365.  The  estimate,  as  revised 
in  1897,  is  $2,953,020. 

The  total  of  appropriations  for  this  improvement  from  August  2, 
1882,  to  June  3, 1896  (the  date  of  the  last  appropriation),  is  $2,285,000. 

The  amount  expended  to  include  June  30, 1897,  was  $2,162,493.84. 
The  expenditure  resulted  in  the  dredging  of  a  channel  20  feet  deep  and 
550  feet  wide  through  the  bar  above  Long  Bridge  and  in  restoring  the 
standard  20-foot  navigation  by  redredgiug  shoals  due  to  freshets;  in 
increasing  the  width  of  the  natural  channel  just  below  Long  Bridge 
by  50  to  500  feet  and  in  deepening  it  to  20  feet;  in  dredging  a  channel 
350  feet  wide  and  20  feet  deep  through  the  bar  in  the  Virginia  Chan- 
nel near  Gdesboro  Point;  in  dredging  the  Washington  Channel  to  a 
width  of  400  feet  and  a  depth  of  20  feet  for  a  navigation  channel,  and 
in  dredging  between  this  navigation  channel  and  the  wall  of  the  adja- 
cent reclaimed  area  to  a  depth  of  12  feet;  in  diedging  at  the  junction 
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of  the  Washington  and  Virginia  channels;  in  dredging  the  tidal  res- 
ervoir (111  acres)  to  a  depth  of  about  8  feet;  in  the  construction  of  the 
reservoir  outlet  and  in  construction  of  35,289  linear  feet  of  sea  waU 
and  5,965  linear  feet  of  training  dike. 

During  the  past  fiscal  vear  a  part  of  the  old  sea  wall  of  Section  III, 
along  the  Washington  Channel  at  the  lower  end  of  the  flats,  was 
relaid.  This  work  was  done  by  hired  labor.  A  small  amount  of  dredg- 
ing, by  contract,  was  also  done  in  the  Virginia  Channel.  The  contract 
was  made  March  9, 1897,  for  dredging  to  be  done  under  the  appro- 
priation of  $100,000  made  June  3,  1896,  for  this  improvement.  The 
contract  work  was  to  commence  on  or  before  July  1,  1897,  and  be 
completed  on  or  before  October  1, 1898.  Several  attempts  were  made 
by  the  contractor  to  start  his  dredge,  but  without  success,  and  at  the 
end  of  the  fiscal  year  no  further  dredge  work  had  been  accomplished. 

'So  dredging  of  importance  having  been  done  in  the  Virginia  Channel 
since  1894,  the  depth  above  Long  Bridge  has  decreased  in  places,  owing 
to  deposit  of  material  from  freshets,  and,  as  a  result,  deeeply  laden  ves- 
sels bound  to  or  from  Georgetown  are  at  present  obliged  to  wait  for  the 
flood  tide,  or  to  lighter,  in  order  to  be  able  to  proceed  to  their  destina- 
tions. Dredging  will  remedy  this.  With  the  exception  of  the  present 
difficulty  in  the  Virginia  Ohannel,  the  benefits  to  commerce  and  navi- 
gation from  the  improvement  have  been  marked.  Vessels  using  the 
channels  have  been  loaded  more  heavily  than  could  formerly  be  done. 
The  value  of  the  commerce  to  be  benefited  may  be  judged  by  examina- 
tion of  the  following  table  showing  the  commerce  of  the- port  of  Wash- 
ington, in  tons,  from  1887  to  1897,  inclusive: 

Tods. 

1887 618,972 

1888 : 581,675 

1889 488,680 

1890 519,696 

1891 551,219 

1892 766,954 

The  sum  asked  for  the  fiscal  year  ending  June  30,  1900,  is  to  be 
applied  to  work  in  furtherance  of  the  project. 

Congress,  by  act  approved  March  3, 1897,  set  aside  the  reclaimed 
flats,  together  with  the  tidal  reservoirs,  as  a  public  park  under  the 
name  of  the  Potomac  Park,  to  be  forever  held  and  used  as  a  park  for 
the  recreation  and  pleasure  of  the  people. 

Jnly  1, 1897,  balance  nnexpended $122,506.16 

June  30, 1898,  amount  expended  daring  fiscal  year 24,266.52 

July  1, 1898,  balance  unexpended 98,239.64 

July  1, 1898,  outstanding  liabilities 441.00 

July  1, 1898,  balance  available 97,798.64 

fA^mount  (estimated)  required  for  completion  of  existing  project 668, 020. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1900  100, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
hsi^bor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  K 1.) 

^.  Occoquan  Creeky  Virginia. — Oocoquan  Creek  is  a  tributary  of  the 
Potomac  Eiver,  which  it  enters  about  25  miles  below  Washington,  D.O. 
The  stream  is  navigable  from  its  mouth  at  Sandy  Point  to  the  town  of 
Occoquan,  a  distance  of  4  miles.  !N^avigation  was  obstructed  by  four 
bars,  which  were  improved  between  1873  and  1880  by  dredging  and 
dike  construction,  so  as  to  secure  a  navigable  depth  of  about  6  feet  at 


Tons. 

1893 653,433 

1894 644,588 

1895 693,450 

1896 723,657 

1897 523,498 


BIVEB  AND   HARBOR  IBfPROVEMEin^  181 

low  tide.  Four  appropriations  were  made  from  1873  to  1878,  amounting 
to  $25^000,  and  in  1880  the  improvement  was  regarded  as  completed. 
In  compliance  with  the  provisions  of  the  river  and  harbor  act  of  August 
11, 1888,  a  new  survey  of  the  creek  was  made  in  1889.  The  survey 
showed  that  of  the  channels  dredged  through  Lower  Mud,  Upper  Mud, 
Sand,  and  Occoquan  bars,  all,  excepting  that  dredged  through  Upper 
Mud  Bar,  had  filled  in  from  2  to  3  feet  in  depth  since  1880.  The  act  of 
September  19, 1890,  appropriated  $10,000  for  improving  the  creek. 

The  project  adopted  December  6, 1890,  for  the  new  (present)  improve- 
ment comprises  dredging  of  channels  6  feet  deep  and  from  100  to  150 
feet  wide  through  the  four  bars  and  construction  of  dikes  required  to 
secure  the  depths  obtained  by  dredging.  Estimated  cost  of  the  project, 
$45,000. 

The  total  of  appropriations  for  the  improvement  from  September  19, 
1890,  to  and  including  June  3, 1896,  is  $22,500. 

The  amount  expended  upon  the  improvement,  to  include  June  30, 1897, 
was  $20,035.  It  resulted  in  the  dredging  of  channels  from  100  to  150 
feet  in  width  and  from  6  to  8  feet  in  depth  through  the  four  bars  named, 
and  in  constructing  a  total  of  1,585  linear  feet  of  dike. 

A  small  amount  of  dredging  was  done  during  the  season  of  1897. 

The  expenditures  to  June  30, 1898,  resulted  in  securing  a  depth  of  6 
feet  through  all  the  bars  to  the  town  of  Occoquan. 

The  work  remaining  to  be  done  to  complete  the  project  is  extension 
of  the  dike  at  Sand  Bar,  construction  of  a  dike  at  Upper  Mud,  and 
such  dredging  as  may  be  necessary  to  restore  the  channel  dimensions 
called  for  by  the  project.  Owing  to  the  action  of  freshets  in  the  upper 
part,  and  to  the  great  width  of  the  lower  part  of  the  stream  and  cross 
tidal  currents  in  the  latter,  it  is  probable  that  occasional  rexiredging 
will  be  required  to  maintain  the  depth  even  after  the  essential  features 
of  the  project  shall  be  completed.  The  project  is  not,  therefore,  regarded 
as  capable  of  permanent  completion  as  regards  dredging. 

The  sum  of  $4,000  can  be  profitably  expended  during  the  fiscal  year 
ending  June  30, 1900,  in  extension  and  construction  of  dikes  and  in 
dredging. 

The  work  done  under  the  appropriations  for  this  improvement  has 
been  of  material  benefit  to  the  trade  and  commerce  connected  with 
this  locality  by  increasing  the  original  ruling  depth  of  3  feet  at  low  tide* 
to  6  feet,  thus  obviating  the  delays  due  to  waiting  for  tides  and  increas- 
ing the  available  draft  of  vessels  navigating  the  creek.  In  this  con- 
nection attention  is  invited  to  the  comparative  table  of  commercial 
statistics  appended  to  this  report.  The  articles  carried  through  the 
channel  are  mostly  sand  (for  building),  railroad  ties,  piles,  and  wood; 
coal,  fertilizers,  flour,  and  grain,  and  miscellaneous  articles,  being  small 
in  amount: 

BeoelpU  and  ihipmenU  hy  water. 


Year. 

Tons. 

law 

8,205 

60,705 

8,900 

1892 

18M ; 

Ig06 

10, 476 

UQ6 

41,670 

1W7..             a      X .                                                                                                                                                                                                         

15,836 

Totftl  for  nix.  V  Aiini ...... 

141,790 

Of  the  total  tonnage  81,400  tons  was  sand. 
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July  1. 1897,  balance  iintxpended $2,465.00 

June  30,  ISSiS,  amount  expended  during  fiscal  year 2, 396. 98 

July  1, 1898,  balance  unexpended 69.02 

{Amount  (estimated)' required  for  completion  of  existing  project 22, 500. 00 

Amonnttnat  can  beprontably  expended  in  fiscal  year  ending  June  30, 1900  4, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  K  2.) 

3.  Aquia  €reeky  Virginia. — This  creek  enters  the  Potomac  River  41 
miles  h^low  Washington.  It  is  navigable  to  Wharton  Landing,  aboat 
7^  miles  above  its  month.  The  creek  has  a  well-defined  channel  60  to 
200  feet  wide  in  its  npper  part;  the  depth  was  originally  2  to  17  feet 
At  a  point  about  4}  miles  above  the  mouth,  called  the  Narrows,  the 
stream  suddenly  expands  into  a  bay  1,000  to  6,000  feet  wide,  resulting 
in  a  continuous  shoal,  on  which  the  depth  ranged  generally  m)m  2  to  4 
feet,  increasing  to  7  feet  near  the  mouth.  About  3  miles  above  the 
mouth  the  creek  is  crossed  by  a  trestle  bridge  of  the  Richmond,  Fred- 
ericksburg and  Potomac  Railroad.    The  bridge  has  a  draw  28  feet  wide. 

From  1872  to  1878,  both  years  inclusive.  Congress  appropriated 
$10,500  for  improving  the  creek.  The  amount  was  expended  in  dredg- 
ing between  Davis  Point,  one-third  mile  below  the  bridge,  and  Whar- 
ton Landing. 

A  new  survey  was  authorized  by  the  river  and  harbor  act  of  August 
11, 1888,  and  made  in  1889.  It  showed  that  considerable  filling  had 
occurred  belftw  the  railroad  bridge. 

The  result  of  this  survey  was  the  adoption  of  a  new  project,  approved 
December  4, 1890,  providing  for  the  dredging  of  a  channel  80  feet  wide 
and  to  a  depth  of  6  feet,  where  less  than  that  depth  existed  between 
the  mouth  and  the  Narrows.  The  cost  of  the  project  was  estimated  as 
$40,000,  but  it  was  afterwards  reduced  to  $21,000. 

The  amount  expended  under  this  project  to  include  June  30, 1897, 

was  $17,412.10.    The  work  done  under  this  exi)enditure  resulted  in  a 

channel  6  feet  deep  and  80  feet  wide  through  the  greater  part  of  the 

'  shoal  between  the  mouth  and  a  point  one-fourth  of  a  mile  below  the 

Narrows,  a  total  distance  of  4J  miles. 

Under  the  appropriation  of  June  3, 1896,  the  channel  was  dredged 
during  the  season  of  1897,  the  result  being  a  completed  channel  80  feet 
wide  and  6  feet  deep  between  the  mouth  of  the  creek  and  the  Narrows. 
This  work  completed  the  project,  consequently  no  further  appropriation 
is  needed. 

The  work  done  has  been  of  benefit  to  the  existing  trade  of  the  creek 
by  enabling  vessels  trading  there  to  pass  the  long  shoal  below  the 
Narrows  into  the  upper  part  of  the  creek. 

The  trade  of  the  creek  is  chiefly  in  tobacco  and  railroad  ties;  8,000 
tons  of  the  former  and  10,000  of  the  latter  are  reported  as  among  the 
shipments  for  1895,  the  statistics  for  that  year  being  the  latest  available. 

The  total  of  appropriations  applicable  to  the  project  of  1890  amounts 
to  $21,000,  of  which  $20,287.39  was  expended  to  the  close  of  the  fiscal 
year  1898. 

July  1, 1897, halance unexpended $3,587.90 

June 30;  ISSJB,  amount  expended  daring fiscsJ  year 2,875.29 

July  1, 1898,  balance  unexpended 712.61 

July  1, 1898,  outstanding  liabilities 65.00 

July  1,  1898,  balance  available 647.61 

(See  Appendix  K  3.) 
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4.  yamini  Creek^  Virginia, — Noinini  Creek  enters  the  Potomac  Eiver 
from  the  right  bank  about  82  miles  below  Washington.  In  1872  its 
navigation  was  obstracted  by  a  bar  of  oyster  shells  and  sand  at  its 
month,  over  which  but  3  feet  could  be  carried  at  low  tide.*  There  was  a 
strong  cross  current  just  within  the  mouth.  After  passing  the  bar  the 
stream  widens,  and  8  feet  can  be  carried  for  about  3^  miles  to  Nomini 
Ferry,  while  5  feet  can  be  carried  for  about  6  miles  above  the  mouth. 

The  project  for  improvement,  adopted  in  1873,  provided  for  dredging 
a  channel  through  the  bar  100  feet  wide  and  9  feet  deep.  The  width 
was  increased  to  150  feet  in  1879  in  order  to  meet  the  increased  trade. 
In  1885  the  project  was  again  modified  by  increasing  the  proposed  width 
to  200  feet  at  a  cost  of  $62,500.  In  1888  the  estimate  was  increased  to 
$72,500,  the  channel  having  shoaled  on  account  of  suspension  of  work 
from  1883  to  1889.  It  was  difficult  to  secure  i>ermanent  results,  the 
channel  being  exposed  to  north  and  northwest  winds  and  to  cross-tidal 
currents.  The  deterioration  of  the  channel  outside  White  Point  was 
thought  to  be  largely  due  to  material  carried  into  the  channel  by  the 
flood  and  ebb  currents  of  Gurrioman  Bay.  In  order  to  maintain  the 
channel,  the  project  was  modified  in  1890  to  embrace  the  following: 
The  dredged  channel  to  be.  150  feet  wide  and  9  feet  deep,  a  jetty  to  be 
constructed  from  White  Point  on  the  east  and  one  from  Cedar  Island 
on  the  west,  dikes  to  be  built  inside  'White  Point  to  check  the  cross- 
currents; estimated  revised  cost,  $72,500.  Examination  made  in  1897 
showed  that  the  east  jetty  should  be  made  400  feet  longer,  and  that  both 
jetties  should  be  made  higher  than  originally  projected,  the  Increased 
cost  bringing  the  estimate  up  to  $105,000. 

The  amount  expended  to  June  30, 1897,  was  $57,511.36.  It  resulted 
in  the  exeq.vation  of  a  channel  150  feet  wide  and  9  feet  deep  and  the 
construction  of  819  linear  feet  of  the  east  jetty.  The  channel  inside 
and  near  White  Point  Shoal  had  shoaled  slightly,  while  the  outer 
channel  had  shoaled  about  one  foot.  The  ruling  depth  through  the 
channel  at  low  tide  was  8  feet. 

During  the  fiscal  year  ending  June  30, 1898,  the  outer  channel  was 
redredged,  as  far  as  the  available  funds  would  permit,  and  the  standard 
depth  of  9  feet  restored  in  the  greater  part  of  the  channel,  though  the 
ruling  depth  is  8  feet.    The  work  was  done  by  contract. 

The  total  of  freight  transported  through  the  channels  under  improve- 
ment, 1889-1897,  is  186,470  tons.  The  freight  carried  was  coal,  farm 
produce,  grain,  lumber,  oysters,  railroad  ties,  general  merchandise,  and 
wood.    The  tonnage  by  years  is  given  below. 

The  work  required  for  completion  of  the  project  is  completion  of  the 
east  jetty,  construction  of  the  west  jetty,  and  some  redredging  of  the 
channels. 

The  sum  asked  for  the  fiscal  year  ending  June  30, 1900,  is  to  be  applied 
to  jetty  construction  and  dredging. 

Tonnage  hy  yean. 


Tear. 

Tom. 

Year. 

Tons. 

1S88 , .-.. 

13.642 
15,825 
62,300 
a21, 000 
17.658 

1894 

26.100 
16,260 

1800 '.... 

1805 

1801 

1896 

7^426 

1892 

1897 

7,870 

188S 

•  This  itateineiit  is  for  sailing  vessels  only, 
iiieroluuidisa. 


The  steamers  oarry  the  great  bulk  of  grain  and 
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July  1, 1897;  balance  unexpended $2,488.64 

Jane  30, 1898^  amoont  expended  daring  fiscal  year 2, 426.79 

Jnly  1, 1898,  balance  unexpended • 61.85 

(Amount  (estimated)  required  for  completion  of  existing  project 45, 000. 00 

Amount  that  can  beprofitably  expended  in  fiscal  year  ending  June  30, 1900  6^  000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  riyer  and 
harbor  acts  of  1866  and  1867  and  of  sundry  ciyil  act  of  June  4,  1897. 

(See  Appendix  K  4.) 

5.  Lower  Machodoo  Oreeh^  Ftr^nio.— This  creek  is  a  tidal  estuary  on 
the  right  bank  of  the  Potomac  Biver  and  about  85  miles  below  Wash- 
ington, D.  0.  It  has  a  navigable  length  of  about  4  miles.  The  width 
between  banks  at  the  mouth  is  1  mile,  and  between  the  12-foot  contours 
the  channel  width  exceeds  3,000  feet  The  lower  part  of  the  creek,  for 
a  distance  of  1^  miles  above  the  mouth,  is  three-fourths  of  a  mile  to  1 
mile  in  width,  with  a  navigable  depth  of  13  feet,  affording  a  safe  harbor 
during  northeast  to  southeast  storms. 

At  the  !N^arrows,  2  miles  above  the  mouth,  the  stream  suddenly  con- 
tracts to  a  width  of  050  feet,  and  the  channel  is  obstructed  by  a  sand 
bar  over  which  but  4  feet  could  be  carried  at  low  tide.  This  bar  con- 
stituted the  principal  obstruction  to  navigation. 

After  passing  Narrows  Bar  a  depth  of  10  to  14  feet  is  found  in  the 
channel,  gradually  shoaling  to  about  9  feet  near  <<Oupelo  Point,"  3 
miles  above  the  mouth,  and  thence  to  about  6  feet  at  Drum  Bay,  the 
head  of  navigation,  4  miles  above  the  mouth. 

The  present  approved  project,  adopted  November  29, 1892,  provides 
for  dredging  a  channel  150  feet  wide  and  9  feet  deep  at  low  tide  through 
the  bar  at  the  Narrows,  at  an  estimated  cost  of  $15,000. 

The  total  of  appropriations,  to  include  that  of  $1,500  by  act  of  June  3, 
1896,  is  $7,500. 

The  total  amount  expended  to  include  June  30, 1897,  was  $5,934.40. 
It  resulted  in  a  channel  through  Narrows  Bar  150  feet  wide  and  6  feet 
deep  on  the  sides,  a  depth  of  9  feet  existing  over  a  width  of  85  to  110 
feet  in  mldchannel. 

During  the  past  fiscal  year  the  9-foot  channel  was  widened  on  the  left 
side  and  some  shoals,  which  had  formed  since  the  previous  dredging, 
were  removed.  Owing  to  the  small  appropriation  the  amount  of  dredg- 
ing was  limited.  nx)on  its  completion  the  width  of  the  9-foot  channel 
was  from  90  to  110  feet. 

The  benefit  to  navigation  and  commerce  from  the  work  done  is  some- 
what prospective,  for  the  reason  that  the  bar,  through  which  dredging 
has  been  done,  completely  closed  the  creek  to  steamers,  and  it  has  only 
been  since  April,  1896,  that  they  have  been  enabled  to  enter  the  creek. 

Bepeated  efforts  have  been  made  to  obtain  commercial  statistics  for 
this  work,  but  without  success. 

July  1,  1897,  balance  unexpended $1,565.60 

June  30, 189i8,  amount  expended  during  fiscal  year 1, 472. 80 

July  1, 1888|  balance  unexpended 93.90, 

{Amount  restimated)  required  for  completion  of  existing  project .'.  7, 600. 00 

Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  June  30, 1900  3, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  K  6.) 

6.  Rappahannock  BiveTy  Virginia. — ^The  Rappahannock  Biver  is  navi- 
gable from  its  mouth  in  Chesapeake  Bay  to  Fredericksburg,  ya.|  a 
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distance  of  106  miles.  The  lower  part  of  the  river  has  the  character 
of  a  tidal  estuary,  the  width  varying  from  1  to  3.5  miles.  The  ruling 
depth  at  the  month  is  5  fathoms,  and  this  depth  holds  to  Jones  Point, 
28  miles  above,  while  17  feet  can  be  carried  to  within  1  mile  of  Tappa- 
hannock,  which  is  41  miles  from  the  month.  Above  Tappahannock  the 
river  has  a  tortuous  course,  and  above  Port  Koyal,  29  miles  from  Fred- 
ericksburg, it  flows  between  high  banks.  The  width  at  Fredericksburg 
is  about  350  feet,  gradually  increasing  to  about  1,500  feet  at  Port 
Boyal.  In  1871,  prior  to  the  inception  of  the  improvement,  6  feet 
could  be  carried  to  within  a  mile  of  Fredericksburg,  and  thence  4  feet 
to  the  town. 

The  obstructions  to  navigation  before  improvement  was  undertaken 
were  nine  bars  between  Tappahannock  and  Fredericksburg,  over 
which  the  ruling  depths  were  from  4  to  10^  feet.  The  chief  obstruc- 
tions were  in  the  12J  miles  of  river  below  Fredericksbnrg,  and  where 
seven  of  the  bars  were  found.  Of  these  bars,  Fredericksburg  Bar, 
with  a  least  depth  of  4  feet,  and  Spottswood  Bar,  4  miles  below  Fred- 
ericksburg, with  a  least  aepth  of  6  feet,  caused  the  most  delay  to 
steamboats  and  vessels. 

The  original  project,  approved  in  1871,  was  to  secure  a  channel  100 
feet. wide  and  10  feet  deep  by  dredging  and  the  construction  of  dikes 
from  Fredericksbnrg  to  Tappahannock,  the  wrecks  obstructing  the 
channel  to  be  removed.  The  first  estimate  of  the  cost  of  this  improve- 
ment was  $83,760.  In  1879  the  project  was  amended  so  as  to  provide 
for  dredging  a  channel  100  feet  wide  and  10  feet  deep  through  the  bars 
between  Fredericksburg  and  Port  Boyal,  and  one  200  feet  wide  and  15 
feet  deep  between  Port  Boyal  and  Tappahannock,  for  a  larger  class  of 
vessels;  the  depths  secured  by  dredging  to  be  maintained  by  a  system 
of  wing  dams  and  training  dikes,  to  be  built  of  piles  and  sheet  piling, 
or  of  piles  and  brush  or  logs,  the  dikes  being  also  required  in  some  cases 
to  secure  the  dredged  material  from  being  carried  back  into  the  river. 

The  total  cost  of  the  revised  project,  which  is  the  present  approved 
project,  was  estimated  as  $381,500. 

The  appropriations  for  this  work  from  March  3, 1871,  to  June  3, 1896, 
aggregate  $252,500. 

The  total  amount  expended  to  June  30, 1897,  was  $242,547.37.  The 
results  of  the  expenditure  were  the  partial  improvement  of  seven  bars 
between  Fredericksburg  and  Port  Boyal  by  means  of  dredging,  and 
construction  of  dikes  and  the  removal  of  all  wrecks  which  obstructed 
navigation. 

During  the  past  fiscal  year  proposals  were  invited  for  dredging  at 
Fredericksburg  Bar  and  for  rock  excavation  near  the  lower  end  of  the 
bar,  in  connection  with  dredging  prox>osed  at  Urbana  Greek.  But 
one  proposal  was  received,  and  the  price  for  dredging  at  Fredericks- 
burg Bar  was  so  high  that  the  bid  was  rejected.  The  work  will  be 
again  offered  for  contract  in  July. 

The  work  already  done  has  been  of  material  relief  to  existing  navi- 
gation in  enabling  vessels  which  were  formerly  detained  at  Spottswood 
Bar,  4  miles  below  Fredericksburg,  to  reach  the  latter  at  all  stages  of 
the  tide. 

A  draft  of  9  feet  or  more  can  now  be  carried  over  the  bars  below. 
Fredericksburg,  Spottswood  Bar  excepted,  where  the  ruling  depth  is 
8.2  feet.  At  Fredericksburg  Bar,  the  head  of  navigation  and  a  few 
miles  below  the  head  of  tide  water,  new  deposits  of  sand  are  formed 
by  each  recurring  freshet,  and  the  annual  reports  for  a  number  of  years 
past  have  referred  to  the  necessity  of  an  annual  appropriation  of  $7,500 
for  removal  of  such  deposits. 
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The  work  remaining  to  complete  the  project  is  continuation  of  dredg- 
ing and  dike  construction  necessary  to  secure  the  required  dimensions 
of  channel. 

The  value  of  the  improvement  may  be  inferred  from  an  examination 
of  the  following  table  of  commercial  statistics: 

Tonnage  for—  Tons. 

1894 •144,070 

1895 •151,466 

1896 •161,196 

1897 •158,108 


Tonnage  fo^-  Tom. 

1888 83,600 

1890 83,830 

1892 •126,333 

1893 ^141,760 


The  principal  articles  of  commerce  are  grain,  oysters,  fertilizers,  cat- 
tle, farm  produce,  and  general  merchandise. 

The  sum  of  $10,000  is  estimated  for  the  4scal  year  ending  June  30, 
1900,  to  be  expended  in  dredging  and  dike  work  at  the  bars  just  below 
Fredericksburg. 

July  1, 1897,  balance  nnexpended $9,952.63 

June  30, 1898,  amount  expended  during  fiscal  year 63. 01 

Jnly  1, 1898,  balance  unexpended 9,889.62 

July  1, 1898,  outstanding  liabiUtieB 1.12 

July  1, 1898,  balance avaUable 9,888.50 

{Amount  reetlmated)  required  for  completion  of  existing  project 129, 000. 00 
Amounttnatcanbeprofitablyexpendedinfiscalyearendmg  June30, 1900    10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  K  6.) 

7.  Urbana  Oreekj  Virginia. — ^Urbana  Greek  enters  Eappahannock 
Biver  from  the  right  bank  at  a  point  about  16  miles  above  its  mouth. 
In  1874  a  bar  existed  outside  the  mouth  over  which  but  6^  feet  depth 
could  be  carried  at  low  tide.  In  1882  a  shoal  within  the  creek,  having 
a  least  depth  of  7  feet,  and  near  the  town  of  Urbana,  was  regarded  as 
obstructing  steamboat  navigation. 

The  project  for  improvement  adopted  in  1879  comprised  excavation 
of  a  channel  150  feet  wide  and  10  feet  deep  through  the  outer  bar. 
Estimated  cost,  $20,000.  This  project  was  modified  in  1883  to  include 
dredging  through  tlie  inner  bar  and  in  1888  to  include  jetties  at  the 
mouth  to  maintain  the  channel.  The  revised  estimated  cost  was 
$34,580. 

On  account  of  the  exposed  position  of  the  channel  through  the  outer 
bar  the  work  suffered  from  the  action  of  northwesterly  winds,  which 
caused  shoaling  in  the  channel  and  a  diminution  in  its  width.  In  April, 
1897,  a  survey  was  made  to  determine  the  extent  of  change  in  the  chan- 
nels and  an  estimate  rendered  in  June  following  of  the  cost  of  com- 
pleting the  project  by  dredging  and  construction  of  a  jetly  to  protect 
the  channel  dredged  through  the  outer  bar.  This  cost,  added  to  the 
amounts  expended  to  date,  increases  the  estimated  cost  of  the  present 
project  to  $70,000. 

The  appropriations  for  this  work  from  March  3, 1879,  to  June  3, 1896, 
ag^egate  $30,500.  The  amount  expended  to  June  30,  1897,  was 
$27,540.90.  It  resulted  in  a  channel  10  feet  deep  and  from  130  to  150 
feet  in  width  through  the  outer  bar  and  a  channel  10  feet  deep  and  80 
to  170  feet  wide  at  the  shoal  within  the  creek,  although  recent  exam- 
inations indicate  some  deterioration  of  the  latter-nam^  channel. 

In  August,  1897,  proposals  were  invited,  by  public  advertisement,  for 

•  FnmiBhed  by  Mr.  WiHiam  D.  Scott,  Fredericksburg,  Ta. 
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dredging  in  connection  with  proposed  dredging  and  rock  excavation  in 
the  Rappahannock  near  Fredericksbarg,  all  the  work  to  be  done  under 
a  single  contract  The  bid  received,  however,  was  so  high  in  one  of  the 
items  that  the  proposal  was  rejected.  Farther  action  was  then  deferred 
until  the  working  season  of  1898.  The  work  will  be  again  offered  in 
July  for  contract. 

The  improvement  has  been  of  benefit  to  commerce  and  navigation 
by  permitting  the  entrance  of  sailing  vessels  to  the  creek  and  enabling 
one  of  the  steamers  of  the  Weems  Line,  Baltimore  to  Fredericksburg, 
to  enter  the  creek  and  land  at  the  wharf. 

The  value  of  the  commerce  and  navigation  of  the  stream  is  indicated 
by  the  following  table  of  commercial  statistics: 

Cinnmercial  ttatUiiea, 


Calendar  yetr— 

by  Mr.  P.  A. 
BriBtow. 

Reported 

by  Mr.  J.  D. 

Gnmitt. 

1891 

Tont. 
19,600 
20,096 
65,885 
82,395 
66,530 
137.485 
153,876 

Tonf. 
22,100 

1692 

17,125 

lgS3 

61,290 

1894 

88,305 

1896 

92,320 

1896 

183,926 

1897 

181,^ 

The  principal  articles  of  commerce  are  oysters,  tobacco,  railroad  ties,  ooal,  grain, 
and  lumber. 

The  snm  of  $10,000,  asked  for  the  fiscal  year  ending  JnneSO,  1900,  is 
to  be  expended  in  dredging  and  in  commencing  the  construction  of  the 
jetty  for  maintaining  the  depth  in  the  outer  channel. 

July  L 1897,  balance  unexpended $2,959.10 

June  30, 1898,  amount  expended  during  fiscal  year 18. 54 

July  1,1896,  balance  unexpended 2,940.56 

(Amount  (estimated)  required  for  completion  of  existing  project 39, 600. 00 
Amoont  that  can  be  profitably  expended  in  fiscal  jear  ending  June  30, 1900    10, 000. 00 
Submitted  in  oompliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  oivil  act  of  June  4, 1897. 

(See  Appendix  K  7.) 

8.  Yorlc  River ^  Virginia. — ^York  Eiver  is  41  miles  long  and  discharges 
into  Chesapeake  Bay  about  16  miles  above  Old  Point.  Entering  the 
river,  24  feet  can  be  carried  for  32  miles,  or  up  to  Potopotank  Bar,  9 
miles  below  Westpoint.  In  1880  the  ruling  depth  on  this  bar  was  18.6 
feet.  Westpoint  Bar,  the  next  obstruction  to  navigation,  commences 
about  2  miles  below  and  extends  up  to  Westpoint  Before  improve- 
ment it  had  a  ruling  depth  of  15.5  feet. 

The  original  project  for  improvement,  adopted  in  1880,  proposed 
dredging  channels  22  feet  deep  and  200  feet  wide  through  the  bars. 
In  1884,  on  account  of  growth  of  trade,  the  width  was  increased  to  400 
feet,  and  in  1887  the  project  was  further  amended  to  include  construc- 
tion of  a  dike  along  the  right  bank  at  Westpoint  Bar  to  maintain  the 
channeL  Total  cost  of  the  revised,  which  is  the  present,  project, 
$308,800. 

Total  amount  expended  to  June  30, 1897,  $211,778.12.  It  resulted  in 
a  dredged  channel  105  feet  wide  and  22  feet  deep  at  Potopotank  and 
one  22  feet  deep  and  160  to  260  feet  in  width  at  Westpoint  Bar.    This 
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latter  channel  narrowed  and  shoaled  and  had  to  be  redredged.  A  train- 
ing dike  7,639  feet  long  was  constmcted  at  Westpoint  Bar,  at  which 
X)oint  the  last  dredging  was  done  in  1895.  An  examination  made  in 
April,  1897,  of  the  work  at  this  bar  showed  that  the  part  of  the  channel 
dredged  in  1895  was  in  serviceable  condition,  it  being  22  feet  or  more 
in  depth  and  150  to  200  feet  wide,  the  dike  evidently  having  the  desired 
effect.  An  examination  of  the  channel  made  in  Jnne,  1898,  also  showed 
continued  favorable  action  of  the  dike. 

The  ruling  depth  from  the  sea  to  Westpoint  may  be  stated  as  20  feet  at 
low  tide. 

A  large  and  important  commerce  has  been  benefited  by  this  improve- 
ment. Westpoint  has  been  for  years  the  cotton-shipping  point  for  the 
Southern  Railway  Company,  and  in  1894  there  were  shipped  at  this 
port  72,235  tons  of  cotton  and  206,706  tons  of  general  merchandise. 
The  total  of  shipments  for  that  year,  as  reported,  was  379,808  tons. 
Seven  hundred  and  fifty-eight  arrivals  and  clearances  of  steamers 
drawing  over  10  feet  were  reported  for  that  year. 

The  Southern  Railway  Company  in  1896  established  a  new  terminal 
and  shipping  point  at  Norfolk,  Ya.,  and  freight  carrying  on  the  river 
is  reported  as  having  fallen  off  considerably  in  consequence  of  the 
transfer. 

Efforts  have  been  made  to  procure  commercial  statistics  for  years 
subsequent  to  1894,  but  without  success. 

In  view  of  the  present,  at  least,  falling  off  in  commerce  the  views  of 
those  regarded  as  most  directly  interested  in  the  navigation  of  the 
river  were  sought  as  to  the  present  needs,  in  the  way  of  width  and 
depth  of  channels,  of  vessels  navigating  the  river.  The  weight  of 
opinidh  appeared  to  be  that  the  improvement  should  proceed  notwith- 
standing the  transfer  of  the  said  terminal  and  shipping  facilities. 
Attention  is  invited  to  the  correspondence  in  this  connection  attached 
to  Appendix  J  8  of  the  Annual  Report  of  1897. 

In  view  of  the  present  changed  conditions  the  ofiQcer  in  charge  sug- 
gested the  policy  of  maintaining  the  channels  already  dredged  so  that, 
whenever  required,  work  under  the  full  project  might  be  resumed. 
Extension  of  the  Westpoint  Dike  and  dredging  are  recommended,  and 
the  stim  asked  for  the  fiscal  year  ending  June  30, 1900,  is  to  be  applied 
to  that  work. 

The  funds  appropriated  by  the  act  of  June  3, 1896,  will  be  applied 
this  season  to  work  under  the  project. 

July  ly  1887,  balance  unexpended $17,971.88 

Jnne  30, 1898,  amount  expended  during  fiscal  year 306.50 

July  1, 1898,  balance  unexpended 17,665.38 

Julyl,  1898,  outetanding  liabiUtieB 29.17 

July  1, 1898,  balance  arailable 17, 636. 21 

f  Amount  Teetimated)  required  for  completion  of  existing  project 79, 050. 00 
Amount  that  can  be  profitably  expended  in  fiacal  year  ending  June  30, 1900    15, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  oiiril  act  of  June  4,  1897. 


(Bee  Appendix  K  8.) 

9.  Mattaponi  BiveVy  VirgifUa. — ^The  Mattaponi  is  navigable  for  small 
steamers  and  vessels  from  its  mouth  to  Aylett,  about  39  miles,  and  can 
be  made  navigable  for  small  barges  from  Aylett  to  Monday  Bridge,  16 
miles.  The  obstructions  to  a  5^-foot  navigation  below  Aylett  consist 
of  seven  bars,  upon  which  the  ruling  depths  at  low  tide  vary  from  2.4 
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to  3.8  feet.  Above  Aylett  there  are  namerous  bars^  bat  no  work  on 
tbem  has  been  proposed.  The  river  was  also  obstructed  by  snags, 
overhanging  trees,  and  wrecks. 

The  original  project  for  improvement,  adopted  in  1880,  provided  for 
removal  of  snags,  leaning  trees,  and  wrecks  below  Monday  Bridge  and 
the  improvement  of  the  bars  below  Aylett,  so  as  to  give  a  depth  of 
5^  feet  at  low  tide  and  a  channel  width  of  40  feet.  This  project  was 
extended  by  the  terms  of  the  river  and  harbor  act  of  July  13, 1892, 
which  provided  for  the  removal  of  snags  as  far  up  as  Guineas  Bridge, 
near  Milford  Station,  on  the  Bichmond,  Fredericksburg  and  Potomac 
Eailroad.    Estimated  cost  of  project,  $72,100. 

From  June  14, 1880,  to  June  3, 1896,  both  dates  inclusive,  appropria- 
tions aggregating  $29,800  were  made  for  this  improvement.  Of  this 
amount  there  was  expended  to  June  30, 1897,  the  sum  of  $24,794.21, 
which  resulted  in  the  removal  of  snags,  logs,  and  overhanging  trees 
from  the  river  between  Bobinson  Bar  and  Monday  Bridge,  and  in 
keeping  the  river  below  Aylett  free  from  such  obstructions,  and  also 
in  the  construction  of  2,297  linear  feet  of  dike  at  Bobinson  Bar. 

Proposals  for  dredging  were  invited  in  June,  1897.  but  no  bids  were 
received.  Proposals  were  again  invited  in  August  last.  But  one  bid 
was  received,  which  was  rejected  as  too  high  in  price.  Further  action 
was  then  deferred  until  conditions  should  be  more  favorable. 

The  work  already  done  upon  this  river  has  been  of  benefit  to  the 
existing  commerce,  for  the  amount  of  which  reference  is  made  to  Appen- 
dix K  9.  As  snags  and  other  obstructions  form  in  greater  or  less  degree 
after  every  freshet,  much  of  the  work  done  has  had  to  be  gone  over 
again.  Before  any  work  for  improvement  was  undertaken  the  trade 
was  limited. 

The  sum  of  $3,000,  estimated  for  the  fiscal  year  ending  June  30, 1900, 
is  to  be  applied  to  continuance  of  work  under  the  existing  project. 

The  work  remaining  to  be  done  under  the  project  consists  in  comple- 
tion of  the  dikes  at  Bobinson  Bar,  construction  of  those  required  at 
Latan6  Bar,  dredging,  and  removal  of  snags  and  fallen  timber,  which 
accumulate  more  or  less  every  year. 

July  ly  1897,  balance  nnexpended $5,005.79 

June  30, 1B96,  amount  expended  daring  fiscal  year 89.73 

Jnly  1,1896,  balance  unexpended .' 4,916.06 

{Amount  (estimated)  required  for  completion  of  existing  project 42, 300. 00 
Amount  that  can  be  profi  tobly  expended  in  fiscal  year  endiue  June  30, 1900      3, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  K  9.^ 

10.  Famunkey  Biver^  Virginia. — ^The  Pamunkey  Biver  is  navigable 
from  its  mouth  at  Westpoint,  on  York  Eiver,  to  Hanovertown,  a  dis- 
tance of  about  59  miles.  Seven  feet  of  depth  at  low  water  can  be  car- 
ried to  Buckland  Bar,  38^  miles  above  Westpoint.  Above  this  bar 
are  six  bars  extending  along  the  river  for  about  15^  mOes,  the  ruling 
depths  on  which  vary  from  5^  to  1^  feet,  excepting  on  the  Upper  or 
Indian  Table  Bar,  which  is  exposed  at  low  tide.  Besides  these  bars 
are  logs,  snags,  and  overhanging  trees. 

The  project  for  improvement,  adopted  in  1880  and  amended  in  1885, 
contemplated  7-foot  navigation  to  Bassett  Ferry,  47  miles  from  West- 
point;  thence  5  feet  to  Wormley  Lauding,  54  miles;  thence  3  feet  to 
Hanovertown,  the  7-foot  channel  to  have  a  width  of  100  and  the  other 
channels  40  feet.    The  wrecks,  snags,  logs,  and  trees  obstructing  navi- 
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gation  between  Oarlick  Ferry,  and  Hanovertown  were  also  to  be 
removed.  The  cost  of  this  amended  project,  which  is  the  present 
project,  was  estimated  at  $32,500. 

The  total  expenditure  to  June  30,  1897,  was  $21,817.16.  It  resulted 
in  removing  several  times  snags  and  similar  obstructions  from  about 
30  miles  of  river,  in  removing  parts  of  seven  wrecks,  and  in  partly 
improving  Spring  and  Skidmore  bars,  43  and  47  miles,  respectively, 
from  Westpoint. 

]Sro  field  work  was  done  during  the  pa^t  fiscal  year.  In  June,  1897, 
proposals  were  invited  by  public  advertisement  for  dredging  at  Buck- 
land  Bar.  1^0  bid  was  received.  The  work  was  again  offered  for  con- 
tract by  public  advertisement,  dated  August  26,  1897,  resulting  in  but 
one  bid  being  received,  which  was  rejected  as  too  high.  Further  action 
was  deferred  until  conditions  should  be  more  favorable. 

The  commerce  of  this  river  amounted,  according  to  reports  received, 
to  50,420  tons  in  1893,  and  42,250  tons  in  1894,  the  greater  part  of  the 
latter  being  railroad  ties  and  wood.  There  is  scarcely  any  trade  on  the 
5  miles  below  Hanovertown.  Commercial  statistics  for  years  subse- 
quent to  1894  could  not  be  obtained. 

The  work  remaining  to  be  done  to  complete  the  existing  project  con- 
sists in  dredging,  construction  of  dikes,  a^d  removal  of  snags  and  logs. 
The  sum  of  $3,000,  estimated  for  the  fiscal  year  ending  June  30, 1900, 
is  to  be  applied  to  that  work. 

July  1, 1897,  balance  unexpended $3,682.84 

June  dO,  1898,  amonnt  expended  during  fiscal  year 34. 85 

July  1, 1898,  balance  unexpended ^ 3, 647.99 

(Amount  (estimated)  required  for  completion  of  existing  project 7, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  vear  en diuff  June  30, 1900      3, 000. 00 
Submitted  in  compliance  with  requirements  oi  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  oivU  act  of  June  4, 1897. 

(See  Appendix  K 10.) 

11.  James  Biver^  T^ir^nia.— Prior  to  1870  a  small  sum  had  been 
expended  with  some  advantage  to  navigation,  but  the  improvement 
was  not  regularly  undertaken  by  the  United  States  until  that  year. 
The  obstructions  to  navigation  existing  in  1870  consisted  of  artificial  as 
weU  as  natural  ones.  The  artificial  obstructions  had  been  placed  in  the 
river  during  the  war  of  1861-1866  to  prevent  the  national  fleets  from 
reaching  Eichmond.  These  consisted  of  sunken  vessels  and  other 
impediments.    There  were  also  remains  of  military  bridges. 

The  depths  at  mean  low  water  in  1870,  before  operations  commenced, 
were  as  follows: 


LocaUty. 


BiBtances. 


Depths. 


BichmoDd  to  GKiodes  Books 

GoodoB  Books 

Bichmond  Bar 

Bichmond  Bar  to  Drewry  Bluff. . 

Drewry  Bluff  to  Curies 

Carles  to  Hampton  Boads 


JftiM. 

F9€L 

a 

.25 

.75 

8.76 

14 

al 

80 

148 

A  In  bend  at  Dutoh  Qap,  now  avoided  by  Butoh  Gap  Cnt-oiL 

The  original  project  was  to  give  18  feet  depth  at  full  tide  to  Bich- 
mond, with  a  channel  width  of  180  feet  from  Harrisons  Bar  to  the  city 
docks,  the  excavation  in  rock  to  be  18^  feet.  The  average  rise  of  tide  is 
2^  feet    Work  on  this  project  was  well  advanced  when  Congress,  July 
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5, 1884,  adopted  another  of  22  feet  at  mean  low  tide  from  Bicbmond 
to  the  sea.  The  width  to  be  given  the  channel  is  400  feet  from  the  sea 
to  Gitypointy  300  feet  from  there  to  Drewry  Blaff,  and  thence  200  feet 
to  Bichmond,  estimated  to  cost  $4,500,000.  A  large  part  of  the  exca- 
vation has  been  and  will  be  in  solid  rock,  and  the  cost  is  necessarily 
great.  Operations  consist  in  dredging,  rock  excavation,  and  the  con- 
traction and  regulation  of  the  waterway  by  means  of  dikes  and  jetties. 

The  amount  expended  on  the  improvement,  to  include  June  30, 1897, 
was  $1,702,530.11,  with  the  result  that  16^  feet  at  low  tide  could  be 
carried  from  the  sea  to  the  lower  city  limits  of  Bichmond. 

The^work  during  the  past  fiscal  year  has  consisted  in  earth,  cobble, 
and  hard  and  soft  rock,  excavation  and  in  building  and  repairing  wing 
dams.  Two  thousand  nine  hundred  and  twenty-six  cubic  yards  of  earth, 
362  of  cobble,  7,024  of  soft  rock,  and  3,387  of  solid  rock  were  excavated 
during  the  year,  and  1,562  linear  feet  of  timber  and  127  of  stone  wing 
dams  constructed,  raised,  repaired,  and  extended.  The  material  exca- 
vated from  the  channel  was  used  in  revetment  or  extension  of  the  wing 
dams. 

There  is  now  a  channel  100  feet  wide  and  18  feet  deep  at  mean  low 
tide  from  Hampton  Boads  to  within  775  feet  of  the  Bichmond  city  line. 
Above  that  point  and  to  within  170  feet  of  the  city  line  a  depth  of  about 
18  feet  at  full  tide  can  be  carried,  thoagh  the  width  is  less  than  100  feet. 
A  saving  of  about  5^  miles  of  difficult  river  was  effected  several  years 
ago  by  opening  Dntdi  Gap  Gut-off. 

The  value  to  commerce  of  this  improvement  can  be  appreciated  by 
examination  of  the  statistical  table  herewith,  giving  the  total  tonnage  of 
the  river  between  the  years  1890  and  1897: 

Tons.  Tons. 


1890 743,122 

1891 739,308 

1892 616,756 

1893 663,625 


1894 616,269 

1895 602,582 

1896 680,935 

1897 661,909 


The  principal  articles  of  commerce  are  coal,  building  materials, 
fertilizers,  ice,  iron,  lumber,  ties,  tobacco,  and  general  merchandise. 

The  sum  asked  for  the  fiscal  year  ending  June  30, 1900,  is  to  be  applied 
to  rock  excavation,  dredging,  dike  work,  etc.,  in  accordance  with  the 
project. 

The  conditions  of  this  work  are  such  that  the  best  and  most  econom- 
ical results  for  the  United  States  can  be  obtained  from  liberal  appro- 
priations. 

July  1, 1897, bftlanoe  unexpended $69,969.89 

Jane  30, 1898,  Mnonnt  expended  daring  fisoal  year 50, 130.73 

July  1,1898>  balance  unexpended 19,839.16 

July  1, 1898,  outstanding  liabilities $1, 100.00 

July  1, 1898,  amount  covered  by  uncompleted  contracts 8, 050. 00 

9,150.00 


July  1,1898,  balance  available 10,689.16 

Amount  (estimated)  required  for  completion  of  existing  project 3, 467, 500. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,1900 150,000.00 

Submitted  In  compliance  witb  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  K  11.) 

12.  Protection  of  Jamestown  Island^  Virginia. — ^The  river  and  harbor 
act  of  1894  contained  an  item  of  $10,000  for  protection  of  Jamestown 
Island.    The  shore  had  been  wearing  away  for  years  from  action  of 


192        REPORT   OF   THE   CHIEF  OF  ENGINEERS,  U.  B.  ARMT. 

waves,  and  the  erosion  had  reached  a  point  where  protection  was 
required  if  the  old  landmark  was  to  be  preserved.  The  appropriation 
was  applied  to  constraction  of  a  wall  faced  with  granite  laid  withont 
mortar  in  front  of  the  threatened  portion  of  the  island,  to  grading  and 
turfing  the  bank  behind  the  wall,  and  to  construction  of  several  groins 
in  front  of  it.    This  work  was  completed  in  1895. 

The  soil  of  the  island  is  light  and  easily  moved.  The  funds  did  not 
admit  of  covering  the  part  requiring  protection  with  the  kind  of  work 
desirable.  Storms,  especially  those  of  the  winter  of  1895  and  1896, 
greatly  damaged  the  work. 

The  river  and  harbor  act  of  June  3^  1896,  appropriated  $15,000  for 
this  protection.  The  work  for  protection  will  be  resumed  as  soon  as 
satisfactory  preliminary  arrangements  with  regard  to  occupation  of 
the  ground  are  made.  The  reasons  for  such  arrangements  not  having 
been  accomplished  thus  far  are  given  in  Appendix  K  12  of  this  report 

The  work  will  consist  principally  of  regrading  the  bank  and  levee 
where  necessary  and  covering  it  with  a  slope  wall  of  large  stone  laid 
in  cement  mortar,  the  toe  of  the  wall  to  be  protected  by  riprap  so  tea 
as  the  funds  will  admit  of. 

The  following  are  the  amounts  and  dates  of  appropriations  for  pro- 
tecting Jamestown  Island,  Virginia: 

August  18, 1894 $10,000.00 

June  3, 1896 15,000.00 

Total 25,000.00 

July  1, 1897,  balance  unexpended 15,725.55 

July  1, 1898,  balance  unexpended 15,725.56 

(See  Appendix  K 12.) 

13.  Removing  sunken  vessels  or  craft  obstructing  or  endangering  nav- 
igation—  Wreck  of  schooner  Kate  Latoson  in  Urbana  Oreeky  Virginia, — 
This  wreck  having  been  reported  as  iDJurious  to  navigation,  an  examina- 
tion of  the  same  was  made  in  July,  1897.  The  officer  in  charge  having 
reported  on  August  5, 1897,  that  the  wreck  was  an  obstruction  to  naviga- 
tion, an  allotment  of  $250  was  made  August  7, 1897,  from  the  indefinite 
appropriation  for  removing  sunken  vessels  or  craft  obstructing  naviga- 
tion. On  September  2, 1897,  the  usual  notice  to  parties  interested  in 
the  wreck  was  given  by  public  advertisement  and  proposals  invited 
for  its  removal.  The  bids  received  were  too  high,  and  the  officer  in 
charge  was  authorized  to  reject  them  and  do  the  work  by  hired  labor. 
The  United  States  snag  boat,  which  was  to  be  used  for  the  purpose, 
was  detained  last  fall  on  other  important  work  which  could  not  be 
relinquished.  It  was  the  intention  to  employ  the  boat  last  spring  in 
removing  the  wreck,  but  the  prospect  of  war  with  Spain  made  it  abso- 
lutely necessary  to  keep  the  boat  in  the  Potomac  for  certain  work  in 
connection  with  the  defenses  of  Washington. 

The  wreck  will  be  removed  early  in  the  coming  fiscal  year. 

(See  Appendix  K  13.) 

PEOJBOT  FOE  THE    lAEPBOVElMCENT   OF  ANAOOSTIA   BIVEB   AND   THK 
EBOLAMATION  OF  ITS  FLATS. 

The  joint  resolution  of  Congress  providing  for  the  improvement  of 
Anacostia  Eiver,  approved  April  11, 1898,  calls  for  a  project  and  esti- 
mate for  the  improvement  of  the  river  and  the  reclamation  of  its  fiats 
between  the  District  line  and  the  mouth  of  the  river,  and  also  for  cer- 
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taio  information  in  regard  to  the  ownership  of  the  flats  and  the  cost  of 
acqairiug  any  lands  owned  by  private  parties.  The  resolution  made 
an  appropriation  of  $2^000  for  the  surveys  required. 

The  duty  of  preparing  the  project  and  report  called  for  by  the  reso- 
lution was  assigned  to  the  charge  of  Lieut.  Col.  Chas.  J.  Allen,  Corps 
of  Engineers,  by  letter  of  the  Chief  of  Engineers  May  2, 1898. 

The  necessary  surveys  and  examinations  of  the  ground  and  inspec- 
tion of  maps  and  records  are  in  progress  and  a  report  and  project  will 
be  rendered  early  in  the  comiug  fiscal  year. 

IMPROVEMENT  OF  NORFOLK  HARBOR,  VIRGINIA,  AND  ITS  APPROACHES, 
AND  OF  RIVERS  AND  HARBORS  IX  SOUTHEASTERN  VIRGINIA  AND 
NORTHEASTERN  NORTH  CAROLINA. 

This  district  was  in  the  charge  of  Capt.  Thomas  L.  Casey,  Corps  of 
Engineers, having  under  his  Immediate  orders  Lieut.Bdward  H.Schulz, 
Corps  of  Engineers,  from  April  9, 1898,  to  May  19, 1898.  Division  Engi- 
neer, Brig.  Gen.  Peter  C.  flains,  U.  S.  Volunteers,  colonel,  Corps  of 
Engineers. 

1,  Harbor  at  Norfolk  and  its  approaches^  Virginia. — Before  the  pres- 
ent project  of  improvement  was  begun,  in  1877,  the  harbor  of  Norfolk 
was  obstructed  by  shoals  at  the  mouths  of  the  Eastern  and  Southern 
branches,  the  shoal  in  the  Eastern  Branch  being  about  one  third  of  a 
mile  long,  with  a  low- water  depth  of  15  to  16  feet,  that  in  the  Southern 
Branch  being  short  and  with  a  depth  of  22  to  23  feet. 

The  approaches  to  the  harbor  were  obstructed  by  shoals  at  Sewall 
Point,  3  miles  long,  having  a  low-water  depth  of  20  feet,  and  at  the 
month  of  the  Western  Branch,  1  mile  lon^,  with  a  low-water  depth  of 
19  feet.  The  depths  of  these  shoals  and  the  widths  of  the  channels, 
particularly  in  the  inner  harbor,  where  encroached  upon  by  the  Ports- 
mouth and  Berkley  flats,  were  insufficient  for  the  requirements  of  the 
port. 

The  plan  of  improvement  adopted  in  1878  was  to  deepen  and  widen  the 
channels  at  the  mouth  of  the  Southern  Branch  and  along  Portsmouth 
and  Berkley  flats  in  the  harbor  proper,  and  to  improve  the  approaches 
to  the  harbor  by  dredging  a  channel  500  feet  wide  and  25  feet  deep  at 
ordinary  low  water  through  the  shoals  at  Sewall  Point  and  at  the  mouth 
of  the  Western  Branch. 

The  revised  project  of  1885  is  as  follows:  (1)  To  dredge  a  channel  not 
less  than  500  feet  wide  and  25  feet  deep  at  ordinary  low  water  from  the 
deep  water  in  Hampton  Roads  to  Norfolk  and  the  United  States  navy- 
yard,  on  the  Southern  Branch,  and  also  to  dredge  a  channel  in  the  East- 
ern Branch  not  less  than  22  feet  deep  at  ordinary  low  water,  with  a 
width  of  700  feet  at  its  mouth,  and  of  not  less  than  300  feet  at  the  Nor- 
folk and  Western  Railroad  Bridge;  (2)  to  ultimately  dredge  the  entire 
area  bounded  by  lines  parallel  to  and  75  feet  from  the  port  warden  lines 
to  a  depth  not  less  than  25  feet  from  Fort  Norfolk  to  the  United  States 
navy  yard,  and  not  less  than  22  feet  from  the  mouth  of  the  Eastern 
Branch  to  Campostella  Bridge,  and  to  build  a  bulkhead  at  Berkley 
Flats. 

To  the  project  of  1885  there  was  added  in  1890,  under  authority  of  the 
river  and  harbor  act  of  that  year,  the  dredging  of  an  anchorage  at  the 
mouth  of  the  Western  Branch,  with  a  depth  of  not  less  than  25  feet  at 
ordinary  low  water,  at  an  estimated  <*ost  of  $150,000,  which  amount  was 
added  to  the  original  estimate,  making  the  total  estimated  cost  of  the 
improvement  $1,041,774.56. 
BNG  98-— 13 


194        REPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.  8.  ARMY. 

The  amount  expended  on  this  improvement  to  June  30, 1897,  was 
•976,836.76.  At  that  date,  a  channel  with  a  depth  of  25  feet  at  mean 
low  water  existed  from  Hampton  Boads  to  the  United  States  navy-yard, 
on  the  Southern  Branch,  except  between  Fort  Norfolk  and  Lambert 
Point,  where  the 25foot  channel  has  contracted  somewhat.  Nowhere 
is  this  channel  less  than  500  feet  in  width.  In  the  Eastern  Branch  to 
the  Norfolk  and  Western  Bailroad  Bridge  the  channel  is  from  500  to 
1,050  feet  wide  and  its  depth  22  feet  at  mean  low  water.  An  anchor- 
age has  been  provided  of  aboat  75  J  acres,  58^  of  which  it  was  necessary 
to  dredge  to  25  feet  at  mean  low  water,  the  other  17  acres  being  made 
available  by  the  dredging. 

These  channels  are  not  sufficient  to  accommodate  the  commerce  of 
the  harbor,  and  a  channel  300  feet  wide,  30  feet  deep  at  mean  low  water, 
is  urgently  needed.  With  the  present  channel  the  larger  vessels  of 
the  United  States  Navy  are  unable,  at  low  tide,  to  reach  the  navy-yard, 
on  the  Southern  Branch.  Merchant  vessels  drawing  from  26  to  27  feet 
of  water  frequently  sail  from  the  harbor  loaded  for  foreign  ports,  leav- 
ing on  high  water.  Another  improvement  of  the  harbor,  which  is 
desirable  and  necessary  for  widening  the  channel  at  about  the  narrow- 
est and  busiest  part  of  the  harbor,  is  the  cutting  off  of  400  feet  of 
Hospital  Point.  Full  information  concerning  the  latter  is  given  on 
pages  1355  to  1364,  Annual  Beport  of  the  Ohief  of  Engineers,  Part  II, 
1897. 

Shoaling  has  been  observed  in  only  two  instances,  in  the  mouth  of 
the  Eastern  Branch  due  no  doubt  to  sewage  discharged  at  that  point 
from  the  main  pipe  of  the  Norfolk  sewerage  system,  and  on  the  eastern 
side  of  the  channel  between  Fort  Norfolk  and  Lambert  Point,  which 
has  probably  been  caused  by  the  settlement  of  the  material  stirred  up 
by  a  suction  dredge  employed  in  dredging  slips  at  Pinner  Point.  The 
channel  in  the  mouth  of  the  Eastern  Branch  was  redredged  under  the 
last  appropriation,  but  nothing  has  been  done  as  yet  toward  removing 
the  latter  shoaling,  as  it  does  not  interfere  seriously  with  navigation. 

During  the  fiscal  year  ending  June  30,  1898,  the  expenditures 
amounted  to  $4,444.02,  which  includes  expenses  of  runniDg  and  main- 
taining the  steamer  Lucerne^  which  it  was  necessary  to  keep  in  com- 
mission to  look  after  the  interests  of  the  harbor,  for  use  in  locating  new 
piers,  investigating  complaints,  keeping  up  permanent  bench  marks 
and  transit  stations,  and  in  making  necessary  examinations  to  keep  the 
maps  of  the  improvement  up  to  date. 

The  abutment  of  the  old  toll  bridge  in  the  Eastern  Branch,  for  the 
removal  of  which  bids  were  asked  by  public  notice  dated  June  22, 1897, 
still  remains,  as  the  limited  amount  of  funds  available  for  the  work  was 
exceeded  by  all  bids  received  July  9, 1898,  the  lowest  of  which  was 
$6,015. 

On  June  30, 1898,  a  vessel  drawing  26  feet  could  at  mean  low  water 
reach  the  United  States  navy-yard,  on  the  Southern  Branch,  which  is 
the  farthest  point  from  Hampton  Boads  within  the  limits  of  the  project 
The  average  tide  is  about  2.7  feet,  which  would  allow  of  27.7  feet  navi- 
tion  at  that  stage. 

The  deficiency  act  approved  July  7, 1898,  appropriates  $360,000  for 
securing  a  channel  not  less  than  450  feet  wide  and  28  feet  deep  from 
Hampton  Eoads  to  the  United  States  navy-yard  at  Portsmouth,  and  it 
is  proposed  to  do  the  required  dredging  by  contract. 

The  commerce  was  reported  for  the  calendar  year  1896  ^t  6.013|185 
tons;  that  for  1897  is  stated  at  9,430,526  tons. 


BIYEB  Ain>  HABBOR   IMPBOYEMENTS.  195 

July  1, 1897,  balanoe  unexpended $8, 163.24 

Jane  80, 1^,  amount  expended  during  fiscal  year 4,444.02 

July  1, 1898,  balance  unexpended 3,719.22 

Amount  appropriated  by  deficiency  act  of  July  7, 1898 360, 000. 00 

July  7, 1898,  balance  available 363,719.22 

{Amount  (estimated)  required  for  completion  of  existiuff  project 56, 774. 56 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1900  25, 000. 00 
Submitted  In  compliance  with  requirements  of  sections  2  of  river  aud 
harbor  acts  of  1866  and  1867  and  of  sundry  oiyil  act  of  June  4, 1897. 

(See  Appendix  L  1.) 

2.  Western  Branch  o/Mizdbeth  River ^  Virginia. — ^The  appropriation 
made  in  the  act  of  Jane  3, 1896,  amounting  to  $45,000,  was  for  complet- 
ing the  improvement  proposed  for  the  river. 

The  channel  of  the  river,  when  fands  were  provided,  was  from  50  to 
300  feet  wide  and  12  fdet  deep  at  mean  low  water. 

The  project  adopted  was  to  obtain  a  channel  200  feet  wide  and  20  feet 
deep  at  mean  low  water  from  a  similar  depth  in  Norfolk  Harbor  for  a 
distance  of  about  1  mile,  or  to  within  about  300  feet  of  the  bridge  cross- 
ing the  river  between  Port  iN^orfolk  and  West  Norfolk,  at  a  cost  of 
$45,000. 

To  June  30, 1897,  the  expenditures  on  account  of  this  improvement 
amounted  to  $27,752.50,  and  at  that  date  a  channel  200  feet  wide  for 
3,400  feet  and  160  feet  wide  for  an  additional  1,450  feet  had  been  dredged 
to  a  depth  of  20  feet  at  mean  low  water. 

During  the  fiscal  year  ending  June  30, 1898,  the  sum  of  $16,666.23 
was  expended  for  dredging,  Inspection,  and  office  expenses. 

Under  a  contract  103,996  cubic  yaras  of  material  was  dredged,  at 
8.4  cents  i)er  cubic  yard,  scow  measurement.  This  resulted  in  three 
cuts  each  40  feet  in  width  and  1,500  feet  long  and  one  cut  of  the  same 
width  1,160  feet  long;  also,  in  cutting  back  the  point  at  the  entrance 
from  Norfolk  Harbor  for  200  feet. 

The  channel  proposed  for  the  improvement  has  been  secured,  at  a 
cost  of  $40,490.78  for  dredging.  Whether  it  will  remain  as  dredged  is 
doubted,  and  the  funds  available  will  be  used  in  making  an  examination 
to  determine  the  extent  and  location  of  the  shoaling. 

On  June  30, 1898,  a  vessel  drawing  20  feet  could  pass  through  the 
channel  at  mean  low  water. 

During  the  calendar  year  1896  the  commerce  of  the  stream  was  stated 
to  be  211,653  tons;  for  the  calendar  year  1897  it  was  244,803  tons. 

J  aly  1, 1897,  balance  unexpended $17,247.50 

June  30, 1898,  amount  expended  during  fiscal  year 16, 666. 23 

July  ly  1898, balance  unexpended 581.27 

(See  Appendix  L  2.) 

3.  Namsemond  River,  Virginia. — In  1872  this  river  was  navigable  at 
low  water  over  the  course  of  the  river  covered  by  the  present  project 
by  boats  drawing  5  feet.  The  channel  way  was,  however,  badly 
obstructed  by  wrecks  and  snags. 

The  sum  of  $37,000  was  expended  between  1873  and  1878  in  secur- 
ing a  channel  8  feet  deep  at  mean  low  water  from  the  mouth  of  the 
river  to  Suffolk,  Va. 

The  present  sbdopted  plan  of  improvement  is  to  secure  a  channel  not 
less  than  100  feet  wide  at  bottom,  12  feet  deep  at  mean  low  water, 
from  the  head  of  navigation  to  the  mouth  of  the  Western  Branch,  5.37 
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miles,  including  a  taming  basin  200  feet  square  300  feet  below  Saffolk 
Bridge,  by  dredging  and  by  the  construction  of  spurs  and  training 
walls;  and  a  channel  of  like  depth  from  the  mouth  of  the  Western 
Branch  to  deep  water  at  Town  Point,  200  feet  wide  at  bottom  at  its 
upper  end  and  gradually  increasing  to  at  least  400  feet  at  its  lower 
end,  etc.,  the  total  estimated  cost  being,  in  round  numbers,  $152,500. 

On  June  30, 1897,  $40,082.87  had  been  expended  under  the  present 
project,  channels  being  dredged  through  shoals  between  Suftblk  and 
the  Western  Branch,  about  5.37  miles  below,  giving  a  channel  80  feet 
wide  and  12  feet  deep  at  mean  low  water  to  the  latter  point.  A  turn- 
ing basin  300  feet  below  the  bridge  at  Suffolk  has  also  been  provided. 
The  channel  is  in  fair  condition  and  no  complaints  have  been  received 
during  the  fiscal  year  1898. 

No  operations  were  carried  on  during  the  fiscal  year  ending  June 
30, 1898. 

At  the  close  of  the  fiscal  year  a  boat  drawing  12  feet  of  water  could 
go  to  Suffolk,  the  head  of  navigation,  at  mean  low  water. 

The  commerce  as  reported  for  the  calendar  year  1897  shows  a 
decrease  of  17,905  tons  when  compared  with  the  amount  reported  for 
1896. 

July  1, 1897,  balance  unexpended $4,917.13 

June  30, 1898,  amount  expended  during  fiscal  year 12. 50 

July  1, 1898,  balance  unexpended 4,904.63 

{Amount  (estimated)  required  for  completion  of  existing  project 107, 500. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June30, 1900    15, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  lb66  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  L  3.) 

4.  Appomattox  RiveVj  Virginia. — This  river  was  navigable  at  high 
water  for  vessels  drawing  about  6J  feet,  before  its  improvement,  as  far 
as  Petersburg,  11  miles  from  the  mouth  at  Citypoint,  Va.  This  chan- 
nel was  tortuous,  and  numerous  shoals  limited  to  that  degree  the  draft 
that  could  safely  be  carried  into  the  river. 

The  project  for  this  improvement,  adopted  in  1870,  provided  for 
obtaining,  by  dredging  shoals  and  the  construction  of  contracting 
works,  a  channel  12  feet  deep  at  mean  high  water,  and  of  such  width 
as  was  thought  could  be  maintained  by  the  tidal  flow.  The  estimated 
cost  of  this  work  was  $423,830,  and  in  addition  $10,000  annually  for 
the  maintenance  of  the  channel  and  contracting  works.  It  being  desir- 
able to  extend  the  contracting  works  contemplated  under  the  original 
project,  the  estimate  was,  by  authority  of  the  Chief  of  Engineers, 
increased  to  $473,920  in  1893. 

The  amount  expended  on  the  improvement  to  June  30,  1897,  was 
$429,239.34. 

By  1876  a  channel  60  feet  wide  and  12  feet  deep  at  mean  high  water 
had  been  secured  from  Petersburg  to  Point  of  Rocks,  by  dredging  such 
shoals  as  required  it,  and  by  making  a  cut-ofl"  called  "Puddledock 
Out."  This  channel  was  subsequently  increased  to  80  feet.  Numerous 
shoals  formed  by  freshets  have  been  dredged  and  regulating  and  con- 
tracting works  built. 

The  expenditures  during  the  fiscal  year  ending  June30, 1898,  amounted 
to  $472.12  for  care  of  plant  and  office  expenses. 

The  channel  depth  at  the  close  of  the  fiscal  year  will  allow  a  vessel 
of  9  feet  draft  to  reach  Petersburg  at  mean  high  water. 

The  commerce  of  the  river  during  the  calendar  year  1897  amounted 
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to  84,031  tons,  an  increase  of  2,713  tons  when  compared  with  statement 
submitted  for  calendar  year  1896. 

July  1,  1897y  balance  unexpended $4,590.66 

June  30,1898,  amount  expended  during  fiscal  year 472.12 

July  1, 1898,  balance  unexpended 4,118.54 

Amount  (eetimated)  required  for  completion  oi*  existing  project 48, 090. 00 

Amount  (estimated)  required  for  maintenance  annually 10, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1900,  including  maintenance 23,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  L  4.) 

5.  Harbor  at  Cape  Charles  City^  Va. — This  harbor  is  an  artificial  rec- 
tangular basin  of  about  10  acres  area,  originally  excavated  to  a  depth 
of  12  feet  in  a  pond  just  back  of  the  shore  of  Chesapeake  Bay,  about 
12  miles  north  of  Gape  Charles.  It  is  in  Northampton  County,  and 
forms  the  shore  terminus  of  the  New  York,  Philadelphia  and  Norfolk 
Eailroad  Company,  transfer  of  passengers  and  freight  being  made  by 
boat  to  and  from  Norfolk,  Ya.  The  tide  rises  on  an  average  about  2.Q 
feet. 

The  adopted  project  provides  for  dredging  the  harbor  to  a  depth  of 
14  feet  and  the  entrance  thereto  and  the  channels  in  Cherrystone  Inlet 
and  across  Cherrystone  Bar  to  a  depth  of  16  feet  at  mean  low  water,  the 
width  at  the  inlet  and  bar  to  be  100  and  200  feet,  respectively,  protecting 
the  channel  entering  the  basin  by  two  stone  jetties,  one  on  the  north 
side  and  the  other  on  the  south  side.  The  dredging  was  estimated  to 
cost  $45,400  and  the  jetties  $84,000,  with  $12,940  for  contingencies. 

The  expenditures  for  this  improvement  to  June  30, 1897,  amounted 
to  $34,907.46,  with  the  result  that  about  one  half  of  the  area  of  the 
harbor  was  given  a  depth  of  14  feet  at  mean  low  water,  the  entrance 
deepened  to  16  feet  at  the  same  stage  of  the  tide,  and  the  shoal  in 
Cherrystone  Inlet  partly  removed.  The  jetty  on  the  north  side  of  the 
entrance  has  been  built  from  the  shore  outward  for  a  distance  of  1,150 
feet,  750  feet  of  which  was  constructed  without  expense  to  the  United 
States  by  the  New  York,  Philadelphia  and  Norfolk  Eailroad  Company. 
The  entrance  channel,  which  was  unprotected  prior  to  1897,  has  shoaled 
considerably  since  it  was  deepened  and  has  been  redredged. 

The  expenditures,  which  amounted  to  $75,  during  the  fiscal  year 
ending  June  30, 1898,  were  for  payment  of  outstanding  liabilities  at  end 
of  last  fiscal  year. 

Complaint  has  been  made  of  shoaling  in  the  channels  in  the  bay  and 
at  the  entrance,  which  has  shoaled  to  about  13  feet  at  mean  low  water, 
and  this  is  the  maximum  draft  that  could  be  carried  into  the  harbor  on 
June  30, 1898. 

No  replies  were  received  to  the  inquiries  made  in  regard  to  the  com- 
merce of  this  harbor  during  the  calendar  year  1897. 

July  1,1897,  balance  unexpended $92.54 

June  30, 18Sfe,  amount  expended  during  fiscal  year 75. 00 

Jnly  1,1898,  balance  unexpended -. 17.54 


(Amount  (estimated)  required  for  completion  of  exiHtiujj;  project 107, 340. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,  J  900    20, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  L  5.) 
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6.  N'aridua  OreelCj  Virginia. — ^Nandua  Greek  is  an  arm  of  Chesapeake 
Bay,  extending  about  7  miles  into  the  eastern  shore  of  the  bay,  26  miles 
north  of  Cherrystone  Light. 

A  survey  of  the  creek  was  made  to  comply  with  the  river  and  harbor 
act  of  August  18, 1894,  and  a  report  thereon  submitted  June  17, 1895. 
In  this  report  it  was  stated  that  a  channel  across  the  bar  at  the  mouth, 
100  feet  wide  and  8  feet  deep  at  mean  low  water,  would  cost  about 
$6fi00. 

when  the  survey  was  made  a  channel  of  ample  width  and  depth 
existed  within  the  creek,  a  bar  at  the  mouth  with  a  least  depth  of  5 
feet  at  mean  low  water  preventing  "greater  draft  being  carried  into  the 
channel. 

No  action  has  been  taken  by  the  Secretary  of  War  on  the  project 
submitted  for  the  expenditure  of  the  appropriation  of  $3,000  in  the  act 
of  June  3j  1896,  for  this  improvement,  consequently  no  work  has  been 
done. 

The  expenditures  during  the  fiscal  year  ending  JuneSO,  1898,  amounted 
to  $11.9^,  the  cost  of  an  iusi>ection  made  of  the  creek  by  the  district 
engineer. 

The  position  of  the  channel  at  the  entrance  changes  with  each  severe 
storm,  but  the  depth  is  not  generally  affected  thereby.  It  is  supposed 
to  be  at  least  as  great  as  when  the  survey  was  made  in  1895. 

The  commerce  for  the  calendar  year  1897  shows  a  decrease  of  2,689 
tons  when  compared  with  the  amount  reported  for  1896. 

July  1, 1897,  balance  unexpended $3,000.00 

June  30, 1898,  amoant  expended  during  fiscal  year 1L92 

July  1, 1898,  balance  unexpended 2,988.08 

(See  Appendix  L  6.) 

7.  Inland  water  route  from  Norfolk^  Fa.,  to  Albemarle  Sounds  North 
Carolina^  through  Currituck  Sound, — This  route  is  composed  of  the  fol- 
lowing bodies  of  water,  viz:  Elizabeth  River,  North  Landing  River, 
Currituck  Sound,  Ooanjock  Bay,  North  River,  and  the  Albemarle  and 
Chesapeake  Canal.  All  are  natural  waterways  with  the  exception  of 
the  canal,  which  is  owned  and  controlled  by  a  corporation.  The  canal 
proper  has  one  lock,  and  extends  from  the  head  of  the  Southern  Branch 
of  the  Elizabeth  River  to  North  Landing  Bridge,  a  distance  of  8.44 
miles. 

The  original  condition  of  the  route  permitted  its  navigation  by  boats 
drawing  5  feet  of  water.  In  some  parts  a  draft  of  7  feet  could  be  car- 
ried. This  channel  was  badly  obstructed  by  overhanging  growth, 
snags,  sunken  logs,  and  sharp  bends  in  the  rivers. 

Prior  to  the  river  and  harbor  act  of  September  19, 1890,  the  improve- 
ment was  carried  on  under  projects  for  each  part  of  the  route,  and  to 
June  30, 1897,  an  aggregate  of  $240,169.69  had  been  expended  on  the 
separate  works  in  an  endeavor  to  secure  a  navigable  channel,  free  from 
all  obstructions,  80  feet  wide  and  9  feet  deep.  The  channels  at  that 
time  were  from  26  to  80  feet  wide  and  8  to  9  feet  deep. 

The  separate  projects  were  primarily  to  obtain  a  9-foot  channel  80 
feet  wide  throughout  the  entire  route  by  dredging,  removing  obstruc- 
tions, and  constructing  a  dike  in  Coanjock  Bay.  When  the  consolida- 
tion was  made  the  object  of  the  separate  projects  was  not  altered,  and 
the  combined  estimated  cost  of  these  projects  remained  the  same.  The 
latter  was  $306,667.08. 

Since  the  consolidated  project  was  adopted  $30,112.57  had  been 
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exx>ended  thereander  to  June  30, 1897,  in  widening  the  channels  to  the 
projected  dimensions  and  in  redredging  in  the  Southern  Branch  of  the 
Elizabeth  Biver. 

During  the  fiscal  year  ending  June  30, 1898,  $7,418.06  was  exx>ended. 

Under  a  contract  29,062  cubic  yards  of  material  was  removed  by 
dredging  from  the  Southern  Branch  of  the  Elizabeth  Elver.  From  the 
Albemarle  and  Chesapeake  Canal  locks  to  a  point  1,700  feet  below 
dredging  was  carried  over  a  width  of  60  feet,  and  for  an  additional 
distance  of  1,300  feet  one  cut  20  feet  wide  was  made  on  each  side  of  the 
existing  channeL  At  the  sharp  bend  near  the  Green  Sea  Eailroad 
wharf  one  cut  20  feet  wide  was  made  on  each  side  of  the  channel  for  a 
distance  of  1,900  feet.  The  contract  price  was  23  cents  per  cubic  yard 
tor  material  deposited  from  scows. 

On  June  30, 1898,  a  draft  of  from  8^  to  9  feet  could  be  carried  through 
the  part  of  the  route  under  improvement.  The  depth  in  the  canal, 
however,  is  not  over  8  feet,  and  with  northerly  winds  this  is  decreased 
by  from  6  inches  to  1  foot.  There  is  no  tidal  flow  in  these  waters,  except 
in  the  Elizabeth  Eiver,  but  a  wind  from  the  direction  stated  drives  the 
water  out  of  the  canal  and  rivers  to  the  southward. 

The  commerce  for  the  calendar  year  1897  shows  a  decrease  of  21,892 
tons  when  compared  with  the  amount  reported  for  1896. 

Jnly  1,1897,  balance imexpencled $8,887.43 

Jtrne  90, 18^,  amoant  expended  daring  fiBoal  year 7, 418. 06 

July  1, 1898y  balance  unexpended 1,469.37 

(Amoant  (estimated)  reqaired  for  completion  of  existing  project. 29, 667. 08 
Amoantthatcan  beprontably  expended  in  fiscal  year  ending  Jane  30, 1900    10, 000. 00 
Snbmitted  in  compliance  with  reqairements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  L  7.) 

8.  Roanoke  River^  y&rth  Carolina. — ^In  1872,  before  the  improvement 
of  this  stream,  a  draft  of  10  feet  could  be  carried  to  Indian  Highland 
Bar,  67  miles  from  the  mouth,  and  5  feet  to  Weldon,  except  during 
periods  of  low  water,  when  it  was  limited  to  from  2  to  3  feet.  In  the 
part  of  the  river  below  Indian  Highland  Bar  wrecks  and  other  obstruc- 
tions placed  during'  the  civil  war  interfered  with  navigation,  and  the 
channel  above  was  badly  obstructed  by  snags,  logs,  stumps,  and  over- 
hanging trees. 

The  project  adopted  provides  for  obtaining  an  unobstructed  channel 
at  all  seasons  of  the  year,  50  feet  wide  at  its  narrowest  point  from  Ham- 
ilton to  Weldon,  5  feet  deep  at  low  water,  and  for  removing  obstructions 
from  the  channel  below  Hamilton  to  a  depth  suitable  for  vessels  navi- 
gating the  sounds  of  ITorth  Carolina.  The  estimated  cost  of  the  work 
contemplated  under  the  project  amounted  to  $269,000. 

To  June  30, 1897,  $189,796.49  had  been  expended  on  the  project  and 
an  unobstructed  10-foot  channel  as  far  as  Hamilton  and  a  5-foot  chan- 
nel at  extreme  low  water  from  that  point  to  Weldon,  except  in  a  few 
sho£d  places  where  the  depth  was  only  4  feet,  was  secured. 

There  was  expended  on  account  of  this  improvement  during  the  fiscal 
year  ending  June  30, 1898,  the  sum  of  $3,847.50  for  repairs  to  snag  boat 
and  removing  obstructions  from  the  channel  between  Hamilton  and 
Weldon.  These  obstructions  consisted  of  116  trees,  13  logs,  19  stumps, 
11  snags,  and  13  overhanging  trees,  which  were  trimmed. 

The  available  depth  of  the  channel  on  June  30, 1898,  is  10  feet  to 
Hamilton  at  extreme  low  water  and  4  feet  from  that  place  to  Weldon. 
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A  full  statement  of  the  commerce  of  the  river  has  not  been  obtained 
since  1893,  althongh  efforts  are  made  each  year  to  secure  the  information. 

July  1, 1897,  balance  unexpended $39,541.51 

June  30, 1898|  amount  expended  during  fiscal  year 3, 847. 50 

July  1, 1898,  balance  unexpended 35,694.01 

(See  Appendix  L  8.) 

9.  Pasquotank  RiveVj  N'orth  Carolina. — The  depth  of  the  channel  of 
this  river  when  the  improvement  was  started  in  1891  was  7  feet  up  to 
the  southern  terminus  of  Turners  Gut,  about  12  miles  above  Elizabeth 
City,  N.  O.  In  the  Moccasin  Track,  a  tributary  of  the  river,  about 
1,100  feet  above  its  junction  with  the  stream,  a  depth  of  6  feet  exists, 
and  from  that  point  to  Lebanon  Bridge  the  channel  is  obstructed  by 
sna^s,  stumps,  and  overhanging  trees. 

The  original  project  of  1889  was  first  to  clear  the  5  miles  of  channel 
in  the  river  and  Moccasin  Track  from  the  lower  end  of  Turners  Cut  to 
the  original  terminus  of  the  canal,  and,  second,  to  clear  out  the  river 
6  miles  farther  to  Lebanon  Bridge  for  navigation  by  pole  or  flat  boats, 
at  an  estimated  cost  of  89,000. 

The  above  project  was  modified  August  3,  1892,  so  that  the  funds 
appropriated  should  be  expended  in  securing  an  unobstructed  channel 
below  Turners  Cut  for  boats  of  3  feet  draft. 

The  sum  of  $4,044.23  had  been  expended  to  June  30,  1897,  in  remov- 
ing obstructions  from  the  channel.  At  that  date  few  obstructions 
existed,  but  the  undergrowth  on  many  points  of  bends  below  Turners 
Cut  obstructed  the  vision  of  the  next  reach  of  the  river. 

During  the  fiscal  year  ending  June  30,  1898,  $2,398.45  was  expended 
on  the  improvement.  Of  this,  $1,949.72  was  expended  in  trimming 
points  in  bends  and  removing  obstructions.  The  work  was  done  by 
the  crew  of  the  snag  boat  Koanolce  from  August  8, 1897,  to  November 
30,  1897, 167  cords  of  brush  being  cut  and  32  logs,  5  trees,  8  stumps, 
and  6  piles  taken  from  the  channel.  This  work  was  done  between  Opos- 
sum Quarter  and  Turners  Cut  and  in  the  lower  part  of  the  Moccasin 
Track. 

At  the  end  of  the  fiscal  year  a  depth  of  about  9  feet  exists  to  the 
lower  end  of  Turners  Cut,  and  thence  to  the  canal  locks  and  Lebanon 
Bridge  the  depth  is  about  4  feet. 

It  is  not  possible  to  obtain  accurate  statistics  of  the  commerce  which 
is  carried  on  mostly  in  small  boats  making  irregular  trips.  Two  small 
steamers  make  biweekly  trips  from  Elizabeth  City  to  South  Mills,  and 
carry  products  of  the  farms  adjacent  to  the  river  for  shipment  to 
markets. 

July  1,  1897,  balance  unexpended $2,403.02 

June  30,  1898,  amount  expended  during  fiscal  year 2, 398. 45 

July  1,  1898,  balance  unexpended 4.57 

(See  Appendix  L  9.) 

10.  Removing  sunJcen  vessels  or  craft  obstructing  or  endangering  naviga- 
tion.—  Wreck  of  steamer  Wyanoke — The  contractor  for  the  removal  of 
this  wreck,  after  making  two  unsuccessful  attempts  to  raise  the  vessel 
by  means  of  inflated  air  sacks,  abandoned  this  method  January  28, 1898, 
and  on  February  10, 1898,  proceeded  to  blow  the  wreck  to  pieces.  This 
he  accomplished  by  exploding  5  tons  of  dynamite  in  charges  of  from  700 
to  50  pounds. 
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The  debris  scattered  by  the  explosive  was  raised  to  the  surface  by  a 
derricked  barge.  About  900  tons  of  material  was  raised  in  this  manner 
and  discharge  from  the  barge  to  a  dock  at  Newport  News,  Ya.  This 
was  completed  May  15, 1898. 

On  examination  of  the  locality  a  depth  of  55  to  65  feet  at  mean  low 
water  was  found,  and  no  obstruction  to  anchorage  was  noticed.  The 
work  being  satisfactory  in  every  respect  the  contractor  was  paid. 

The  removal  of  this  wreck  cost  $17,811.32. 

Wreck  of  steamer  Helen  Smith. — After  inviting  bids  by  public  notice, 
this  work  was  awarded  to  William  T.  White,  the  lowest  bidder,  at  $100.60, 
who  raised  the  wreck  by  pontoons.  In  towing  the  wreck  to  shoal  water 
the  chains  slipped  from  the  hull  and  the  wreck  went  down  in  25  feet  of 
water,  when  he  abandoned  it. 

Britton  &  Wilson,  the  next  lowest  bidders,  agreed  to  do  the  work  for 
the  amount  of  their  bid,  and  were  authorized  to  proceed. 

After  attempting  to  raise  the  wreck  they  resorted  to  the  use  of  explo- 
sives, and  had  the  wreck  removed  by  October  15, 1897. 

The  cost  of  the  work  was  $205.88. 

Wreck  of  Schooner  A.  I>.  Lamson — This  was  the  wreck  of  a  three- 
masted  wooden  schooner  which  sank  after  collision  with  the  steamship 
Rappahannock  in  31  feet  of  water,  about  6  miles  east  by  north  out  from 
Cape  Henry  Light. 

Verbal  offers  of  local  firms  were  obtained,  and  Mr.  Henry  Seymour, 
of  Norfolk,  Va.,  was  engaged  to  do  the  work.  The  work  was  performed 
between  October  3, 1897,  and  November  4,  1897. 

The  cost  of  the  removal  of  this  wreck  was  $1,500. 

Wreck  of  schooner  Walker  Armington. — This  wreck  lay  in  29  feet  of 
water,  south  68^  31'  east  (magnetic)  from  Thimble  Shoal  Light  in  Chesa- 
peake Bay  and  about  2J  miles  therefrom.  The  wreck  being  a  dangerous 
obstruction  to  navigation  its  removal  was  authorized  December  2, 1897. 

After  advertisement  by  public  notice,  Messrs.  Virden  &  Ross,  of 
Lewes,  Del.,  entered  into  a  contract  under  date  of  January  1, 1898,  to 
do  the  work.  This  contract  was  faithfully  carried  out  between  January 
13, 1898,  and  February  4,  1898,  the  wreck  being  broken  up. 

The  cost  of  the  work  was  $3,191.13. 

(See  Appendix  L  10.) 

IMPROVEMENT  OF  CERTAIN  RIVERS  AND  HARBORS  IN  NORTH 

CAROLINA. 

This  district  was  in  the  charge  of  Capt.  W.  E.  Craighill,  Corps  of 
Engineers,  having  under  his  immediate  orders  Lieut.  Edgar  Jadwin, 
Corps  of  Engineers,  to  October  12, 1897,  and  Additional  Second  Lieut. 
John  C.  Oakes,  Corps  of  Engineers,  since  September  30, 1897.  Division 
Engineer,  Brig.  Gen.  Peter  C.  Hains,  U.  S.  Volunteers,  colonel,  Corps 
of  Engineers. 

1.  Ocracoke  Inlet,  North  Carolina. — In  1828  vessels  drawing  9  feet 
could  cross  the  ocean  bar  at  low  water,  but  immediately  within  the 
inlet  not  more  than  5  feet  could  be  carried. 

The  project  of  1827  was  to  dredge  a  cut  10  feet  deep  at  high  water 
and  400  feet  wide  at  the  head  of  Wallace  Channel.  Between  1830  and 
1837  the  depth  was  increased  3  J  feet  by"the  expenditure  of  $133,732.40,* 
when  the  improvement  was  abandoned. 

*In  addition  to  this  amount,  $17.60  was  carried  to  the  surplus  fund. 
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The  controlling  depth  at  mean  low  water  over  the  inner  shoals  was 
7}  feet  in  1891  and  1894,  and  the  depth  at  the  ocean  entrance  to  the 
inlet  was  14  feet  in  1891  and  1892  and  12  feet  in  1894. 

The  project  of  1889  was  to  dredge  a  channel  301)  feet  wide  through 
the  shoals  within  this  inlet  at  an  estimated  cost,  if  10  feet  deep,  of 
•100,000;  if  13  feet  deep,  of  $190,000.  or  if  15  feet  deep,  of  $280,000, 
and  to  protect  the  channel  so  dredged  by  such  training  walls  or  pro- 
tecting dikes  as  may  possibly  prove  necessary,  at  an  estimated  addi- 
tional cost  of  •320,000. 

July  9, 1894,  the  project  was  again  modified  to  provide  for  dredging 
cuts  9  feet  deep  at  mean  low  water  and  300  feet  wide,  about  5,000  feet 
long  at  the  head  of  Wallace  Channel  and  about  700  feet  long  in  Bea- 
con Island  Slough,  at  an  estimated  cost  of  $51,513.39,  to  obtain  a  channel 
9  feet  deep  from  the  inlet  through  the  inner  shoals  to  Pamlico  Sound. 

To  the  close  of  the  fiscal  year  ending  June  30, 1897,  the  total  expen- 
ditures for  this  locality  amounted  to  $221,349.37. 

At  that  date  the  project  of  July  9, 1894,  had  been  completed. 

A  survey  made  in  January,  1898,  shows  that  Beacon  Island  Slough 
cut  has  shoaled  to  approximately  its  original  condition. 

Royal  Shoal  cut  has  shoaled  only  slightly,  principally  at  the  sides. 
The  least  available  depth  is  7  feet. 

The  commerce  during  1897  amounted  to  43,741  tons,  a  decrease  of 
6,259  tons  firom  that  of  last  year. 

No  transportation  lines  were  established  during  the  year. 

July  1, ISSTybalance  nnexpended $17,383.03 

JuneSOy  1896,  amount  expended  during  fiscal  year 1,003.59 

July  1,1898,  balance  nnexpended 16,289.44 

(See  Appendix  M  1.) 

2.  Fishing  Creek^  North  Carolina. — From  its  confluence  with  the  Tar 
River,  94  miles  above  Pamlico  Sound,  up  to  the  Wilmington  and  Weldon 
Railroad  Bridge,  Fishing  Greek  is  from  35  to  150  feet  wide,  with  con- 
trolling channel  depth  on  its  bars  of  3  feet  at  the  average  high-water 
stage  of  winter  and  spring.    It  is  obstructed  by  many  snags. 

The  project  of  1889  as  modified  in  1896  is  to  clear  out  the  natural 
obstructions  up  to  the  Wilmington  and  Weldon  Railroad  Bridge,  at  an 
estimated  cost  of  $22,750,  and  to  maintain  the  improvement. 

The  amount  expended  on  this  improvement  up  to  June  30, 1897,  was 
$5j685.55. 

The  acts  making  appropriations  provide  that  the  money  should  not 
become  available  until  draws  were  provided  in  such  bridges  as  were, 
in  the  opinion  of  the  engineer  in  charge,  unreasonable  obstructions  to 
navigation. 

On  June  30, 1897,  commencing  at  its  mouth,  for  about  12  miles  the 
channel  had  been  cleared  of  logs  and  snags  and  the  banks  for  the  same 
distance  cleared  of  overhanging  trees  and  brush  likely  to  obstruct 
navigation. 

By  the  expenditures  of  the  fiscal  year  ending  June  30,  1898,  the 
creek  was  cleared  for  a  farther  distance  of  about  7  miles. 

The  creek  is  only  navigable  during  freshets. 

The  commerce  during  1897  Hmounted  to  2,460  tons,  a  gain  of  1,460 
tons  since  last  year. 

B'o  transportation  lines  were  established  during  the  year. 

It  is  estimated  that  $1,500  will  be  required  for  maintenance  of  the 
improvement  during  fiscal  year  ending  June  30, 1900. 
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Jnlyl,  1897,  balance  unexpended $9,314.45 

June  30, 1898,  amoant  expended  daring  fiscal  year 6, 686. 29 

July  1, 1898,  balance  unexpended 2,628.16 

July  1, 1898,  outatanding  UabUities 62.50 

July  1, 1898,  balance  avaUable 2,565.66 


'  Amoant  (eetimated)  xeqaired  for  completion  of  existing  project 7, 750. 00 

Amoant  that  can  be  profitably  expended  in  fiscal  year  ending  Jane  30, 

1900,  for  eontinning  improvement 7,750.00 

Amoant  that  can  be  profitably  expended  in  fiscal  year  ending  Jane  30, 

1900,  for  maintenance  of  improvement 1,500.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Apx>eDdiz  M  2.) 

5.  Pamlico  and  Tar  riversj  North  Carolina. — (One  river,  called  the 
Pamlico  below  and  the  Tar  above  Washington.)  When  the  United 
States  began  to  improve  it,  in  1877,  its  channel  was  obstracted  by  piles, 
wrecks,  and  bars.  Between  Washington  and  Tarboro  the  available 
depth  exceeded  2  to  3  feet  not  more  than  eight  months  annually,  and  ' 
above  Washington  the  entire  river  was  more  or  less  obstructed  by  snags, 
logs,  and  stamps  in  the  channel  and  by  trees  overhanging  from  its  banks. 

The  project  is  that  adopted  in  1876,  to  secure  by  dredging  and 
removal  of  war  obstructions  a  clear  and  safe  channel  9  feet  deep  at 
low  water  up  to  Washington;  extended  in  1879  to  clear  a  channel  60 
feet  wide,  3  feet  deep  at  low  water  22  miles  farther  to  Greenville,  and 
20  inches  deep  at  low  water  26  miles  farther  to  Tarboro ;  again  extended 
in  1889  to  clear  the  river  to  its  natural  dimensions  40  miles  farther  to 
Little  FaU,  2  miles  below  Bocky  Mount,  by  removal  of  war  obstructions, 
snags,  logs,  stumps,  and  overhanging  trees,  at  a  total  final  cost  esti- 
mated in  1891  at  $137,200.  The  project  was  extended  in  1894  to  include 
maintenance  between  Washington  and  Tarboro. 

To  the  close  of  the  fiscal  year  ending  June  30, 1897,  $97,859.07  had 
been  expended. 

At  that  date  the  river  between  Fishing  Greek  and  Washington  was 
clear  of  snags  and  the  project  width  and  depth  existed.  Above  Fish- 
ing Greek  the  river  had  been  roughly  snagged  several  years  before. 
The  channel  below  Washington  had  been  cleared  of  troublesome  stumps 
and  snags.    The  minimum  depth  below  Washington  was  7.5  feet. 

By  the  expenditures  of  the  fiscal  year  ending  June  30, 1898,  the  river 
has  been  snagged  again  from  Washington  to  mouth  of  Fishing  Greek. 
The  project  width  and  depth  exists  above  Washington. 

The  commerce  during  1897  amounted  to  363,513^  tons,  a  gain  of 
lll,625f  tons  over  that  of  last  year. 

No  transportation  lines  were  established  during  the  year. 

It  is  estimated  that  $3,000  will  be  required  annually  for  maintenance 
of  the  improvement,  including  snagging. 

July  1, 1897, balance  unexpended $5,140.93 

June  30, 1898,  amount  expended  during  fiscal  year 3, 854.20 

July  1«  1898,  balance  unexpended 1,286.73 

Amount  (estimated)  required  for  completion  of  existing  project. ......    38, 500. 00 

Amount  (estimated)  required  for  mainteuauce  aunnally 3, 000. 00 

Amount  that  can  be  profitably  expcDded  in  fiscal  year  ending  June  30, 

1900,  including  maintenance 20, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sandry  civil  act  of  June  4, 1897. 

(See  Api>endix  M  3.) 
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4.  Contentnia  OreeJcy  North  Carolina. — When  the  TJDited  States  began 
to  improve  this  creek,  in  1881,  it  was  badly  choked  with  fallen  timber, 
snags,  logs,  stumps,  sand  bars,  and  dense  overhanging  growth. 

The  project  of  1881,  amended  in  1894  to  include  maintenance  below 
Snow  Hill,  is,  by  clearing  it  of  these  obstructions,  to  obtain  from  its 
confluence  with  the  Neuse  to  Stantonsburg,  63  miles,  a  depth  of  not  less 
than  3  feet  during  the  higher  stages  of  about  nine  months'  duration 
annually  at  a  cost  estimated  in  1888  at  $77,500. 

To  June  30, 1897,  there  had  been  expended  $66,869.50. 

At  that  date  the  creek  between  Snow  Hill  and  its  mouth  was  fairly 
clear  of  snags,  and  the  project  depth  existed  between  these  points. 

By  the  expenditures  of  the  year  ending  June  30, 1898,  the  creek  has 
again  been  cleared  of  snags  from  Snow  Hill  to  its  mouth. 

The  commerce  during  1897  amounted  to  2,800  tons,  a  loss  since  last 
year  of  14,004f  tons,  including  timber.  Extreme  low  water  during 
nearly  the  entire  year  curtailed  the  commerce. 

No  transportation  lines  were  established  during  the  year. 

It  is  estimated  that  $2,000  will  be  required  annually  for  maintenance 
of  the  improvement,  including  snagging. 

July  1, 1897,  balance  unexpended $2,130.60 

June  30, 18^,  amount  expended  during  fiscal  year 955.^7 

July  1, 1898,  balance  unexpended 1, 174.93 

July  1,1898,  outstanding  liabilities 336. 90 

July  1, 1898,  balance  available 838. 03 

{Amount  (estimated)  required  for  completion  of  existing  project 8, 500. 00 
Amount  that  can  beprofitably  expended  in  fiscal  year  ending  June  30, 1900      5, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  M  4.) 

5.  Trent  River j  North  Carolina, — When  the  United  States  began  to 
improve  this  river  in  1879  there  was  a  channel  6  feet  deep,  comparatively 
free  from  obstructions,  from  Newbern,  18  miles,  to  Polloksville.  Above 
Polloksville  it  was  obstructed  by  bars  of  sand  and  rock,  and  especially 
by  great  numbers  of  snags  in  the  11  miles  from  Lower  Quaker  Bridge 
up  to  Trenton.  One  steamer  ran  regularly  to  Polloksville,  and  one 
occasionally  9  miles  farther,  to  Jjower  Quaker  Bridge,  above  which 
point  navigation  was  confined  to  flatboats  and  rafts. 

The  project  of  1879,  extended  in  1886  to  include  an  8-foot  channel 
through  Foys  Flats  above  Newbern,  wba  to  secure  a  channel  3  feet  deep 
at  low  summer  stage  from  Polloksville  to  Trenton,  by  removing  all 
obstructions  and  dredging  a  cut  50  feet  wide  through  the  shoals  at  a 
cost  estimated  in  1887  at  $59,000. 

In  1889  the  project  was  extended  to  remove  obstructions  to  permit 
navigation  by  small  steamboats  33  miles  above  Trenton,  and  by  pole 
boats  6i  miles  farther,  to  Upper  Quaker  Bridge,  at  an  additional  cost 
of  $13,000. 

In  1892  the  project  was  extended  to  include  maintenance  below  Tren- 
ton, and  in  1896  so  as  to  provide  only  for  maintenance  of  a  channel  30 
feet  wide  and  3  feet  deep  to  Trenton. 

To  the  close  of  the  fiscal  year  ending  June  30, 1897,  $64,425.23  had 
been  expended. 

At  that  date  a  channel  30  feet  wide  and  3  feet  deep  at  low  water  had 
been  completed  to  Trenton  and  was  clear  of  snags. 

By  the  expenditure  of  the  fiscal  year  ending  June  30, 1898,  the  river 
has  again  been  cleared  of  snags  from  Newbern  to  Trenton. 

The  dredged  cuts  just  below  Trenton  have  shoaled,  reducing  the 
available  depth  to  about  18  inches  at  low  water. 
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The  commerce  daring  1897  amounted  to  142,788|  tons,  a  gain  of  688 
tons  over  last  year. 

No  transportation  lines  were  established  daring  the  year. 

It  is  estimated  that  $2,500  annually  will  be  required  for  maintenance 
of  the  improvement. 

July  1. 1897,  balance  unexpended $2,074.77 

Jane  30, 1898,  amount  expended  during  fiscal  year 787. 34 

July  1, 1898,  balance  unexpended 1,287.43 

July  1, 1898,  outatanding  liabilities 4.80 

July  1, 1898,  balance  available 1,282.63 

{Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1900,  for  maintenance  of  improvement 2,500.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  M  5.) 

6,  Neuse  River j  North  Carolina. — ^When  the  United  States  commenced 
the  improvement,  in  1878,  the  minimum  channel  depth  in  this  river  for 
nine  months  annually  was  9  feet  to  Newbern,  4  feet  to  Kinston,  3  feet 
to  Goldsboro,  and  2  feet  to  Smithfield.  The  river  was  badly  obstructed 
by  war  and  other  obstructions. 

The  approved  project  of  1871,  as  modified  in  1878, 1879, 1880, 1883, 
and  1888,  is  to  assure  an  8-foot  navigation  up  to  Newbem  daring  the 
entire  year,  4  feet  to  Kinston,  and  during  nine  months  of  the  year  3 
feet  to  Smithfield,  the  work  to  be  done  by  removing  war  obstructions, 
dredging,  jettying,  and  snagging,  at  a  total  cost  estimated  at  $374,000. 

In  1896  the  project  was  extended  to  include  maintenance. 

Up  to  the  close  of  the  fiscal  year  ending  June  30,  1897,  $294,219.65 
had  been  expended  upon  this  improvement. 

At  that  date  the  ruling  depth  between  Newbem  and  the  mouth  of 
Contentnia  Creek,  18  miles  below  Kinston,  was  4  feet  at  low  water, 
and  from  there  to  Kinston  2  feet.  Many  of  the  old  jetties  were  in 
need  of  repairs  j  some  had  entirely  washed  away.  The  river  from  the 
Wilmington  and  Weldon  Eailroad  Bridge,  near  Goldsboro,  to  Newbern 
was  tolerably  clear  of  snags. 

As  a  result  of  the  work  of  the  fiscal  year  ending  June  30, 1898,  the 
river  has  again  been  snagged  from  35-miIe  post  to  Newbem.  Two  new 
jetties  below  mouth  of  Contentnia  Creek  were  completed,  two  new  ones 
above  the  mouth  were  built,  and  several  repaired.  The  ruling  depth 
between  Contentnia  Creek  and  Kinston  is  2  feet,  and  between  Newbern 
and  Contentnia  4  feet. 

The  commerce  during  1897  amounted  to  380,749J  tons,  a  gain  of 
83,657  tons  over  that  of  last  year. 

No  transportation  lines  were  established  during  the  year. 

It  is  estimated  that  $5,000  will  be  required  annually  for  maintenance 
of  the  improvement,  including  snagging. 

July  1, 1897,  balance  unexpended $2,280.35 

June  30;  1898,  amount  expended  during  fiscal  year 1, 367. 23 

July  1, 1898,  balance  unexpended — ..  913. 12 

July  1, 1898,  outstanding  liabilities 2.40 

July  1, 1898,  balance  available 910.72 

{Amount  (estimated)  required  for  completion  of  existing  project 77, 500. 00 
Amount  tbat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1900    10, 000. 00 
Submitted  in  comiuiance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  M  6.) 
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7.  Inland  waterway  between  ITewhem  and  Beaufort^  N.  0.  (via  Nense 
and  Clubfoot  rivers,  Glabfoot  and  Harlowe  Oanal,  owned  by  the  Albe- 
marle and  Obesapeake  Canal  Company,  and  Harlowe  and  B'ewport 
rivers  to  Beaufort  Harbor). — When  the  United  States  began  this 
improvement,  in  1885,  that  part  of  the  waterway,  18  miles  in  length, 
across  the  peninsula  between  the  Keuse  Biver  and  Bogue  and  Core 
sounds,  embracing  15.5  miles  of  natural  channel,  connected  at  the 
summit  by  the  Clubfoot  and  Harlowe  Canal,  was  navigated  by  boats 
15  feet  wide,  with  a  draft  of  1  foot  at  low  water  and  about  2}  feet  at 
high  water. 

The  project  of  1884  is  to  obtain  a  channel  30  feet  wide  at  bottom  and 
5  feet  deep  at  mean  low  water  across  the  peninsula  by  dredging  in 
Clubfoot,  Newport,  and  Harlowe  rivers,  and  by  improvement  of  the 
canal,  at  a  cost  estimated  in  1886  at  $92,000. 

To  June  30, 1897,  $27,914.39  had  been  spent  upon  this  work. 

At  that  date  the  cuts  dredged  by  the  United  States  in  Harlowe 
Creek  had  remained  as  dredged,  but  the  cut  dredged  at  the  mouth  of 
the  creek  had  deteriorated  until  scarcely  a  trace  of  it  remained.  The 
least  available  channel  width  in  Clubfoot  Creek  and  in  Harlowe  Creek 
was  25  feet.  Some  logs  were  to  be  encountered  in  these  creeks.  Many 
sunken  logs  were  in  the  canal.  It  had  narrowed  and  shoaled,  and  had 
a  depth  of  1.5  feet  at  ordinary  low  water  and  3  feet  at  ordinary  high 
water. 

By  the  expenditure  of  the  fiscal  year  ending  June  30, 1898,  the  logs 
and  snags  have  been  removed  from  Clubfoot  and  Harlowe  creeks. 
Otherwise  the  condition  remains  the  same  as  at  the  beginning  of  the 
year. 

Further  work,  except  maintenance,  by  snagging,  of  a  depth  equal  to 
that  in  the  canal,  has  been  postponed  to  await  the  cession  or  sale  of 
the  canal  to  the  United  States.  (See  Annual  Report,  Chief  of  Bngi- 
neers  for  1891,  p.  161.) 

The  commerce  on  this  waterway  during  1897  amounted  to  38,897}  tons, 
a  gain  of  9,160}  tons  over  last  year. 

Ko  transportation  lines  were  established  during  the  year. 

Jaly  1, 1897,  balance  nnexpended $7,085.61 

June  30, 1898,  amount  expended  during  fiscal  year 300.00 

July  1, 1898,  balance  unexpended 6,785.61 

(See  Appendix  M  7.) 

6.  Harbor  at  Beaufort^  N.  0. — ^When  this  improvement  by  the  United 
States  (begun  in  1836)  was  resumed  in  1881  the  erosion  of  Fort  Macon 
and  Shackleford  points  and  widening  of  the  entrance  between  them 
caused  serious  shoaling  of  the  channel  inside  the  bar,  across  which 
there  was  a  mid-channel  depth  of  not  less  than  16.3  feet  at  low  water. 
Within  the  harbor  from  the  Bulkhead  Channel  a  draft  of  only  2  feet  at 
low  water  could  be  carried  to  the  wharves  at  Beaufort. 

The  project  of  1881  was  to  stop  the  erosion  at  Fort  Macon  and 
Shackleford  points  by  jetties,  to  dredge  a  channel  200  feet  wide  and  9 
feet  deep  at  low  water  from  the  Bulkhead  Channel  1,960  feet  to  the 
wharves  at  Beaufort,  and  to  dredge  a  channel  100  feet  wide  and  6  feet 
deep  at  mean  low  water  from  the  6-foot  contour' leading  to  North  Biver, 
a  distance  of  12,670  feet. 

In  1887  the  project  was  modified  by  postponing  for  the  present  the 
dredging  of  the  cut  through  the  Old  Town  Channel  to  North  Biver, 
and  by  reducing  to  the  width  of  J 00  feet  and  depth  of  6  feet  the  chan- 
nel to  be  dredged  from  the  Bulkhead  Channel  to  Beaufort;  and  in  1890 
the  project  was  again  modified  by  increasing  the  latter  dredgijig  to  the 
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depth  of  7  feet.    The  cost  of  execnting  the  project  was  estimated  in 

1887  at  tiea^ooo. 

In  1896  the  project  was  amended  so  as  to  include  only  the  boilding 
and  repair  of  jetties  and  sand  fences  at  Fort  Macon  and  Shackleford 
points  to  stop  erosion. 

Up  to  the  close  of  the  fiscal  year  ending  June  30, 1897,  $149,365.46 
had  been  exx)ended  on  this  improvement. 

At  that  date  the  channel  leading  to  the  town  of  Beaufort  was  in  good 
condition ;  the  channel  across  the  Bulkhead  dredged  in  1895  had  shocJed 
to  about  4  feet  at  low  water.  The  depth  on  the  main  bar  was  10.5  feet 
at  low  water. 

The  work  during  the  fiscal  year  ending  June  30, 1898,  has  been  con- 
fined to  the  maintenance  of  the  sand  fences  at  the  harbor  entrance, 
with  the  result  of  some  improvement  in  raising  the  beaches. 

The  channels  are  in  the  same  condition  as  at  the  end  of  the  last  year. 

The  commerce  during  1897  amounted  to  34,930  J  tons,  a  loss  over  last 
year  of  3,876^  tons. 

B'o  transportation  lines  were  established  during  the  year. 

Jnly  1,1897,  balance  Tmezpended $6,634.54 

June  30, 1898,  amoont  expended  daring  fiscal  year 1,494.85 

July  1,1898,  balance  unexpended 4,139.89 

July  1,1^  ontBtanding HabiUtiee 86.80 

July  1, 1898,  balance  available 4, 053.89 

(See  Appendix  M  8.) 

9.  Inland  waterway  between  Beaufort  Barhor  and  New  Biverj  North 
Carolina. — ^In  1886,  when  the  first  appropriation  for  this  improvement 
was  made,  there  were  in  the  28  miles  in  Bogue  Sound  from  Beaufort  to 
Swansboro  six  shoals,  aggregating  about  4  miles  in  length,  over  which 
not  more  than  18  inches  could  be  carried  at  low  water.  Elsewhere  the 
channel  was  not  less  than  3  feet  deep.  From  Swansboro  22  miles  to 
New  Biver  the  route  followed  intricate  tidal  channels,  varying  from 
1,000  to  12  feet  in  width  and  10  feet  to  6  inches  in  depth  at  ordinary 
low  water. 

The  project  adopted  in  1885  embraced  only  that  part  of  the  route 
from  Beaufort  to  Swansboro,  and  is  to  obtain  a  channel  of  the  mini- 
mum depth  of  3  feet  and  width  of  100  feet  by  dredging  through  all  the 
shoals,  at  an  estimated  cost  of  $50,000. 

In  1896  the  project  was  modified  to  read,  <^to  obtain  a  channel  60  feet 
wide  and  3  feet  deep  at  mean  low  water  through  Bogue  Sound." 

To  June  30, 1897,  $42,500  had  been  expended  upon  this  work. 

At  that  date  a  channel  of  the  variable  widths  40, 60,  and  100  feet,  and 
not  less  than  3  feet  deep  at  low  water,  had  been  obtained  by  dredging 
through  6  shoals,  aggregating  4.8  miles  in  length. 

During  the  fiscal  year  endmg  June  30, 1898,  there  has  been  no  work 
done  or  exx)enditures  made. 

The  commerce  during  1897  amounted  to  19,193|  tons,  a  gain  of  1,171| 
tons  since  last  year. 

No  transportation  lines  were  established  during  the  year. 

Jnly  1, 1897,  balance  unexpended $1,000.00 

July  1,1898,  balance  unexpended 1,000.00 

f  Amount  (eetimated)  required  for  completion  of  existing  project 8, 500. 00 

J  Amounttbatcanbeprofitabl^expendedinfiflcalvearendlngJunedO,  1900     6,500.00 
pliance  with  requiremente  of         ' 


I  Submitted  in  compliance  with  requiremente  of  sections  2  of  river  and 
L    harbor  acts  of  1866  and  1867  and  of  sundry  oivU  apt  of  Jane  4, 1897. 

(Se^  Appendix  M  9,) 
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10.  New  River^  North  Carolina. — In  1886,  when  the  United  States 
began  this  improvement,  there  was  aronnd  Oedar  Bash  Marsh,  1^  miles 
above  the  month,  a  circnitons  channel  in  which  the  depth  was  less  than 
4  feet  on  two  shoals,  and  around  Wrights  Island,  700  yards  above  the 
bar,  a  circuitous  channel,  but  not  less  than  5  feet  deep  at  mean  low 
water.  Except  around  Cedar  Bush  Marsh  4  feet  could  be  carried  from 
the  ocean,  23  miles,  to  Jacksonville. 

The  original  project,  adopted  in  1882,  was  to  straighten,  widen  to  150. 
feet,  and  deepen  by  dredging  to  5  feet  at  mean  low  water  the  channel 
aronnd  the  marsh,  at  an  estimated  cost  of  $40,000. 

The  project  of  1885  was  to  dredge  a  straight  channel  4  feet  deep  at 
mean  low  water,  150  feet  wide,  and  5,710  feet  long,  through  Oedar  Bush 
Marsh;  also  to  dredge  a  channel  4  feet  deep,  150  feet  wide  (changed  in 
1892  to  100  feet),  and  1,200  feet  long,  through  Wrights  Island. 

June  18, 1894,  the  project  was  again  modified  to  improve  by  a  train- 
ing wall  and  by  dredging  the  channel  around  Oedar  Bush  Marsh,  in 
place  of  the  cut  made  through  the  marsh,  which  had  to  be  abandoned 
in  consequence  of  shoaling  at  its  upper  extremity. 

To  June  30, 1897,  $29,500  had  been  expended  on  this  improvement. 
At  that  date  the  project  depth  existed  except  at  Oedar  Bush  Marsh 
shoal,  where  the  available  depth  was  3  feet. 

Ko  field  work  has  been  done  during  the  fiscal  year  ending  June  30, 
1898.    An  inspection  of  the  work  was  made. 

At  the  close  of  the  year  the  channel  has  slightly  deteriorated.  The 
training  wall  has  been  nearly  destroyed  by  the  teredo,  and  the  depth  of 
water  on  the  shoal  is  slightly  less  than  3  feet. 

The  commerce  on  this  stream  during  1897  amounted  to  2,107  tons,  a 
loss  of  5,106  tons  since  last  year. 

Ko  transportation  lines  were  established  during  the  year. 

July  1, 1897,  balance  unexpended $3, 500. 00 

June  30, 1898,  amount  expended  during  fiscal  year 100. 00 

July  1,1898,  balance  unexpended 3,400.00 

(See  Appendix  M  10.) 

11.  Black  River ^  North  Carolina. — When  the  United  States  began  to 
irai)rove  this  river,  in  1887,  the  channel  from  the  mouth  24  miles  to  Point 
Caswell  was  fairly  cleared  to  a  depth  not  less  than  4  feet  at  low  sum- 
mer stages,  and  was  roughly  cleared  62  miles  farther  to  Lisbon,  with  a 
least  channel  depth  of  2J  feet  at  low  stage  in  the  10  miles  from  Point 
Caswell  to  Haws  Narrows;  thence  52  miles  to  Lisbon  the  depth  at  low 
summer  stage  was  18  inches  to  3  feet  on  the  shoals  and  10  to  12  feet  in 
the  pools. 

The  project  of  1885,  modified  in  1892  and  1893,  was  to  apply  at  least 
$13,000  to  removing  logs,  snags,  and  overhanging  trees  from  the  bed 
and  banks  and  rounding  off  a  few  of  the  sharpest  bends  in  the  river 
from  its  confluence  with  the  Cape  Fear  up  64  miles  to  Clear  Eun. 

This  project  was  completed  September  20,  1895. 

The  project  of  1894  was  the  maintenance  of  the  channel  up  to  Clear 
Kun  clear  of  logs,  snags,  and  overhanging  trees. 

The  project  of  1896  is  the  continuation  of  that  of  1894. 

To  the  close  of  the  fiscal  year  ending  June  30, 1897,  $15,472.51  had 
been  expended. 

At  that  date  the  river  had  been  cleared  of  snags  and  overhanging 
trees  from  its  confluence  with  the  Caj)e  Fear  to  Clear  Kun  (64  miles). 
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Navigation  was  obstructed  for  several  months  in  each  year  by  shoals, 
and  the  river  was  obstrncted  by  snags  and  overhanging  trees,  partica- 
larly  below  the  forty-seventh  milepost. 

During  the  fiscal  year  ending  June  30,  1898,  owing  to  the  limited 
amount  of  funds  available,  no  work  could  be  attempted. 

The  commerce  durixig  1897  amounted  to  31,144  tons,  a  loss  of  37,889^ 
tons  since  last  year. 

INTo  transportation  lines  were  established  during  the  year. 

It  is  estimated  that  $2,000  will  be  required  for  maintenance  of  the 
improvement  during  the  fiscal  year  ending  June  30, 1900. 

Jnly  1, 1897,  balance  nnexpended $770.83 

June  30, 1898,  amount  expended  daring  fiscal  year 1.50 

Jnly  1, 1898,  balance  unexpended 769.33 

{Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1900,  for  maintenance  of  improvement 2,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  M  11.) 

12.  North  East  {Cape  Fear)  Biver^  North  Carolina. — In  1890,  when  the 
United  States  began  to  improve  this  river,  a  draft  of  at  least  6  feet 
could  be  carried  up  4:8  miles  to  Bannerman's  bridge  at  lowest  stage. 
From  Bannerman's  bridge,  55  miles  up  to  Kornegay's  bridge,  the  river 
is  so  shallow  that  its  navigation  is  dependent  upon  freshet  stages. 
Above  Bannerman's  bridge  it  was  badly  obstructed  by  snags  and  over- 
hanging trees. 

The  project  of  1889  is  to  clear  the  channel  to  its  natural  depth  and 
to  a  good  width  for  small  light-draft  steamers  up  to  Hallsville,  and  for 
pole  boats  up  to  Kornegay's  bridge,  at  an  estimated  cost  of  $30,000. 

To  the  close  of  the  Hscal  year  ending  June  30, 1897,  $14,675.22  had 
been  expended. 

At  that  date  snags  and  other  obstructions  had  been  removed  between 
the  56th  and  the  98^  milex>osts,  and  over  a  space  of  three  miles  immedi- 
ately above  Wilmington.  In  consequence  of  this  work  a  small  steam- 
boat had  commenced  to  make  semiweekly  trips  from  Wilmington  to 
Groom's  bridge  and  to  Hallsville  weekly,  when  the  stage  of  water 
permitted. 

During  the  fiscal  year  ending  June  30,  1896,  owing  to  the  limited 
amount  of  funds  available,  no  work  was  done. 

The  commerce  during  1897  amounted  to  63,398  tons,  a  loss  of  21,766J 
tons  since  last  year. 

'So  transportation  lines  were  established  during  the  year. 

It  is  estimated  that  $2,000  will  be  required  for  maintenance  of  the 
improvement  during  the  fiscal  year  ending  June  30, 1900. 

July  1, 1897,  balance  unexpended $568.11 

June  30, 1898,  amount  expended  during  fiscal  year 1.30 

July  1, 1898,  balance  unexpended 566.81 

{Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1900,  for  maintenance  of  improvement 2,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  M  12.) 

BNa  98 U 
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13.  Cape  Fear  River  above  Wilmington^  X.  O. — la  1882,  when  the 
Unite^^l  States  be^an  to  iiuprove  this  river,  a  draft  of  4  feet  coald  be 
carried  at  lowest  stages  47  miles  above  WiLinington  to  Kellys  Cove; 
thence  W  miles  to  Fayetteville  there  were  many  shoals,  on  some  of 
which  the  depth  was  not  more  than  12  to  14  inches  during  the  low 
ftta^re;  from  Indian  Wells  Lianding,  37  miles  above  Wilmington,  78  miles 
to  Fayetteville,  the  river  was  badly  obstructed'  by  snagSf  logs,  and 
overhanging  trees. 

The  project  of  1881,  as  matured  in  1885  and  1886,  is  to  obtain  at  all 
times  of  the  year  a  depth  of  4  feet  from  Wilmington  73  miles  to  Eliza- 
bffthtown,  and  of  3  feet  thence  42  miles  to  Fayetteville,  by  removing 
sija;;>  and  rocks  from  the  bed  and  overhanging  trees  from  the  banks,  by 
contracting  the  channel  by  jetties  on  the  shoals,  and  by  a  little  dredging 
at  a  bar  of  clay,  at  a  total  cost  estimated  in  188G  at  $472,000. 

To  the  close  of  the  fiscal  year  ending  June  30, 1897,  $133,232.87  had 
been  expended. 

At  that  date  the  river  was  obstructed  by  many  sunken  logs  and  snags 
from  the  head  of  navigation  at  Fayetteville  to  the  head  of  tide  water 
at  Kellys  Cove. 

I>uring  the  year  the  river  was  snagged  from  Kellys  Cove  to  Fayette- 
ville. 

The  commerce  during  1897  amounted  to  91,841  tons,  a  loss  since  last 
year  of  7,510^  tons. 

No  transportation  lines  were  established  during  the  year. 

It  is  estimated  that  $3,000  will  be  required  annually  for  maintenance 
of  the  imi)roveinent,  including  snagging. 

Jnly  1,  1897.  balance  anexpeuded $4,431.46 

Juue  'J(),  IH'Jfif  amount  expended  daring  fiscal  year .*.      3, 032. 64 

July  1,  18fW,  balance  unexpended 1,398.82 

Joly  1,  I81i8,  outHtanding  liabilities 33.31 

Joly  1,  1808,  balance  available *.....      1,365.51 

{Amount  (t-stimated)  required  for  completion  of  existing  project 137, 750. 00 
Amoiintthat  can  lie  profitably  expended  in  fiscal  year  ending  June  30, 1900    10, 000. 00 
8iil)ffiitted  in  compliance  with  requirements  of  sections  2  of  river  and 
liai  bor  acts  of  18t><3  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 

(Bee  Appendix  M  13.) 

1^.  Cape  Fear  River  at  and  below  Wilmington^  N.  C. — The  United 
States  beiran  to  improve  the  river  between  the  bar  and  Wilmington  in 
1820  and  the  channel  on  the  bar  In  1853.  In  1829  the  river  was  so 
obntructed  that  vessels  drawing  more  than  10  feet  were  obliged  to 
anchor  14  miles  below  Wilmington  and  discharge  a  part  of  their  cargoes 
into  lighters.  In  1853  at  low  water  on  the  bar  the  least  mid-channel 
dcjjth  was  7  feet  in  the  western  channel,  7^  feet  in  the  eastern  channel, 
and  8  feet  at  ^'ew  Inlet,  7  miles  above  the  mouth. 

The  original  i)rqject  of  1827  was  to  deepen  the  channel  through  the 
shoals  in  the  8  miles  next  below  Wilmington  by  contracting  it  by  jetties 
and  by  diverting  into  it  Water  from  Brunswick  River  and  from  Fishing 
and  Kodnians  creeks. 

The  project  of  1853  was  to  straighten  and  deepen  the  channel  on  the 
bar  by  building  jetties  and  a  wing  dam,  by  dredging,  by  diverting  water 
through  it  from  New  Inlet,  by  building  a  jetty  at  Federal  Point,  and 
by  closing  two  small  breaches  in  Zekes  Island. 

The  i)roject  of -1870  was  to  deepen  the  bar  channel  by  closing  the 
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breaches  between  Smiths  and  Zekes  islands,  with  the  ultimate  closure 
of  New  Inlet  in  view. 

The  project  of  1873  was  to  deepen  the  channel  through  the  bar,  added 
to  that  of  1870,  to  dredge  in  the  Baldliead  (eastern)  Channel,  to  extend 
across  Zekes  Island  and  beyond  it  into  the  river  the  dam  then  being 
built  to  close  the  breaches  between  Smiths  and  Zekes  islands,  and  to 
close  New  Inlet,  commencing  with  the  building  of  a  jetty  from  Federal 
Point. 

The  project  of  1874  was  ^^to  get  12  feet  at  low  water  as  high  as  the 
city  of  Wilmington  "  by  dredging  a  channel  100  feet  wide  through 
Horseshoe  Shos^  below  New  Iidet  and  through  three  other  shoals  near 
Wilmington. 

The  project  of  1881  was  to  dredge  a  channel  2J  miles  in  length  through 
Horseshoe  Shoal  and  through  eight  other  shoals  above  it  1370  feet  wide 
and  16  feet  deep  at  mean  low  water  from  deep  water  at  Smithville 
(Southport)  to  Wilmington. 

February  28, 1889,  pursuant  to  a  requirement  of  the  river  and  har- 
bor act  of  August  11, 1888,  the  cost  of  obtaining  a  channel  20  feet  deep 
at  mean  low  water  from  Wilmington  to  the  ocean  was  rei>orted  to  be 
$1,800,000.  In  the  Annual  Report  for  1889  it  was  reported  tliat  an 
additional  appropriation  of  $25,000  would  be  required  to  complete  the 
project  of  1881  and  obtain  a  channel  16  feet  deep  from  Wilmington  to 
the  ocean.  By  the  river  and  harbor  act  of  September  19,  1890,  Con- 
gress appropriated  $170,000  for  improving  the  Cape  Fear  Kiver  at  and 
below  Wilmington,  and  dredging  to  the  dei)th  of  20  feet  commenced  at 
Wilmington  January  19, 1891,  and  ceased  at  Brunswick  River  Shoal, 
4J  mUes  below  Wilmington,  September  7,  1892. 

Since  September  7, 1892,  work  has  been  in  progress  to  obtain  a  chan- 
nel through  the  shoals  between  Wilmington  and  the  bar,  and  on  the 
latter  18  feet  deep  at  mean  low  water. 

The  project  of  1896  is  to  obtain  a  depth  at  mean  low  water  of  20  feet 
and  a  channel  width  of  150  feet  (of  the  270  feet  projected  in  1889)  from 
Wilmington  to  the  ocean. 

Expenditures  to  June  30, 1897,  were  $2,697,000.99. 

At  that  date  a  channel  20  feet  deep  existed  over  the  bar  and  a  chan- 
nel 18  feet  deep  had  been  dredged  through  the  shoals  in  the  river  to 
Wilmington.  The  following  shoals  had  been  dug  to  20  feet  depth: 
Wilmington  for  a  width  of  270  feet,  Alligator  Creek  for  a  width  of  148 
feet,  Brunswick  River  for  a  width  of  74  feet,  and  Lilliput  (lower  reach) 
for  a  width  of  from  37  to  74  feet. 

The  breach  around  the  shore  end  of  Sew  Inlet  Dam  at  Federal  Point 
has  been  closed. 

The  results  derived  from  the  expenditures  during  the  year  have  been 
that  the  20ibot  channel  at  Lilliput  Shoal  has  been  increased  in  width 
te  148  feet  on  the  lower  reach  and  74  to  111  feet  on  the  upper  reach,  a 
20  foot  channel  has  been  dredged  through  Old  Brunswick  Cove  Shoal 
148  feet  wide,  and  at  Midnight  Shoal  a  20foot  channel  has  been  dredged 
through  the  upper  reach  74  feet  wide  and  through  the  lower  reach  37 
feet  wide. 

The  commerce  during  1897  amounted  to  696,426  tons,  a  loss  of  77,782 
tons  since  last  year. 

No  trans]>ortation  lines  were  established  during  the  year. 

It  is  estimated  that  $26,000  will  be  required  annually  for  maintenance 
of  the  improvement  where  the  project^  depth  and  width  have  been 
obtained. 


212    REPORT  OF  THE  CHIEF  OF  ENGINEERS^  U.  S.  ARMT. 

Jnly  1, 1897,  balance  anexpended $173,114.01 

November  15, 1897,  proceeas  of  sale,  InteTappropriations $775. 70 

November  24, 1897,  proceeds  of  sale,  inter  appropriations 75. 66 

December  21, 1897,  proceeds  of  sale,  interappropriations 58. 20 

909.56 


174,023.57 
Jane  30, 1898,  amonnt  expended  daring  fiscal  year 71, 934. 68 

July  1, 1898,  balance  anexpended , 102,088.89 

July  1,1898, outstanding  liabilities 2,289.28 

July  1,1898,  balance  available 99,799.61 

Amount  (estimated)  required  for  completion  of  existing  project 1, 035, 000. 00 

Amount  that  can  be  profitably  expende<L  in  fiscal  year  ending  June 

30,1900 150,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  M  14.) 

IMPROVEMENT  OF  WACCAMAW  RIVER,  NORTH  CAROLINA  AND  SOUTH 
CAROLINA,  AND  OF  CERTAIN  RIVERS  AND  HARBORS  IN  SOUTH  CARO- 
LINA. 

This  district  was  in  the  charge  of  Maj.  Frederic  V.  Abbot,  Oorps  of 
Engineers,  to  September  15, 1897,  having  under  his  immediate  orders 
Lieut.  Edwin  E.  Stuart,  Gorps  of  Engineers;  in  the  temporary  charge 
of  Lieutenant  Stuart  from  September  16  to  October  9, 1897,  and  in  the 
charge  of  Maj.  E.H.Buffner,  Corps  of  Engineers,  since  that  date,  these 
officers  having  under  their  immediate  orders  Lieut.  Harley  B.  Fergu- 
son, Corps  of  Engineers,  from  September  30,  1897,  to  April  11, 1898, 
Lieutenant  Stuart  from  October  9  to  November  10, 1897,  Lieut.  Charles 
Keller,  Corps  of  Engineers,  since  April  11, 1898,  and  Lieut.  Edward  H. 
Schulz,  Corps  of  Engineers,  since  May  20,  1898.  Division  Engineer, 
Brig.  Gen.  Peter  C.  Ilaius,  U.  S.  Volunteers,  colonel,Corps  of  Engineers. 

1.  Waccamaw  Eiver^  North  Carolina  and  South  Carolina. — In  1880 
this  stream  was  navigable  for  12-foot  boats  at  all  stages  of  water  from 
Georgetown,  23  miles,  to  Bull  Creek,  and  at  high  water  4  miles  farther, 
to  Bucks  Lower  Mills;  thence  for  7-foot-drafb  boats,  at  high  water,  22 
miles  farther,  to  Conway;  thence  it  possessed  an  obstructed  channel  for 
3-footdraft  boats,  at  ordinary  winter  water,  68  miles,  to  Keeves  Ferry; 
thence  an  obstructed  channel,  with  3  feet  at  high  water,  for  30  miles,  to 
Lake  Waccamaw. 

The  project  of  improvement  provides  for  a  channel  12  feet  deep  at  all 
stages  of  water  with  80  feet  bottom  width  from  the  mouth  of  the  river 
to  Conway,  thence  a  cleared  channel  to  Lake  Waccamaw,  at  an  estimated 
cost  of  $138,400. 

The  original  estimated  cost  was  $29,370,  which  was  revised  in  1885 
and  increased  in  the  Annual  Report  of  that  year  to  the  present  figure, 
$138,400.  In  Annual  Beport  for  1886,  page  170,  maintenance  is  esti- 
mated at  $4,000  per  year  after  f^mpletion  of  improvement. 

The  total  expenditure  to  June  30, 1897,  was  $97,035.87.  At  that  date 
the  river  was  safely  navigable  for  steamers  over  the  whole  improved 
portion. 

During  the  past  year  the  river  was  snagged  at  intervals,  2,031  obstruc- 
tions having  been  removed.  This  makes  the  aggregate  number  of 
obstructions  removed  since  June  30, 1884,  32,429.  The  total  expendi- 
tures for  the  corresponding  period  have  been  $72,252.51.  During  the 
past  fiscal  year  $2,281.82  has  been  spent  and  the  former  improved  por- 
tion of  the  river  has  been  kept  free  of  snags. 
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Cifmmereial  siaiiaticB. 


Y«ff. 

Total 
tons. 

Yalim. 

Year. 

Total 
toss. 

Value. 

1887 

$2,129,281.75 
2,308,915.00 
2.817,368.50 
%28I.112/«0 
2.178,369.00 
2,095,548.00 

1894 

90.298 
12»,  406 
20:<,  388 
241.300 
258, 191. 

$2,120,864.00 
2, 063, 697. 00 
2,314,17.'».()0 
2,406,390.00 
2,666,280.00 

18K9 

1895 

IdlH) 

•7,195 
76,245 
83,103 
70,976 

1896 

1891 

1897 

18U2 

1898 

1883     

Jnly  1,1897,  balance  nnexpended $2,864.13 

June  30, 1898,  amonnt  expended  daring  fiscal  year 2, 281. 82 


July  1, 1898,  balance  nnezpended. 


582.31 


{Amoont  (estimated)  reqnired  for  completion  of  existinpj  project 38,  .500.  (H) 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1900      3, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  B"  1.) 

J2.  Little  Pedee  River y  South  Carolina. — The  river  in  its  original  con- 
dition was  much  obstructed  by  snags  and  overhanging  trees  and  by 
ten  bridges  without  draws.  In  places  it  was  divided  into  several 
branches,  in  none  of  which  was  there  a  good  channel. 

Under  the  plan  of  improvement  it  is  proposed  to  snag  the  river  and 
close  unnecessary  branches,  providing  for  steamboat  navigation  up  to 
the  mouth  of  Lumber  Kiver  and  pole-boat  navigation  thence  to  Little 
Bock,  at  an  estimated  cost  of  $50,000. 

The  total  expenditures  to  June  30, 1897,  were  $20,514.19.  At  that 
date  the  river  had  been  quite  well  snagged  from  the  mouth,  65  miles  to 
the  mouth  of  Lumber  Biver,  and  roughly  cleared  for  pole  boats  and 
rafts  48  miles  farther,  to  Little  Bock.  A  plant  had  been  built  and 
16,302  obstructions  removed. 

During  the  past  year  $1,171.85  has  been  spent  for  office  expenses  and 
care  of  plant.  No  obstructions  have  been  removed.  From  the  begin- 
ning 20,869  obstructions  have  been  removed.  Some  dredging  will  be 
needed  to  develop  the  foil  value  of  this  stream. 

ComfMrdal  siaiisiics. 


If  ear. 

Total 
tons. 

Value. 

Tear. 

Total 

t0118. 

Value. 

Ig91 

4,6U 
7,115 
8,153 
8,875 

$52,760 
92,964 
101, 535 
114,600 

1895 

12, 438 
17, 050 
13,162 
11,900 

$117, 470 

1892 

1896 

198,500 

1893 

1897 

100,400 

1894 

1898 

105,760 

July  1, 1897,  balance  unexpended $1,485.81 

JuneSO,  1898,  amonnt  expended  during  fiscal  year 1,171.85 


July  1, 1898,  balance  unezx>ended  . 


318.96 


{Amount  (estimated)  required  for  completion  of  existinjr  project 28, 000. 00 
Amount  that  can  be  profitably  expended  in  fiBcal  year  ending  J  une  30, 1900      3, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
ht^rboT  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  N  2.) 

3.  Great  Pedee  Biver,  South  Carolina. — The  river  in  its  original  con- 
dition was  dangerously  obstructed  by  logs  everywhere.  Boats  draw- 
ing 9  feet  of  water  were  able  to  reach  Smith  Mills,  62  miles  above  the 


214        REPORT  OP   THE   CHIEF   OP   ENGINEERS,  U.  8.  ARMY. 

month.  Those  drawing  3^  feet  coald  get  54  miles  farther  np  at  low 
water  to  Little  Blnfi*,  or  at  high  water  to  Oheraw,  172  miles  firom  the 
month. 

The  project  of  improvement  provides  for  a  thoroughly  cleared  9-foot 
navigation  to  Smith  Mills  and  a  3^-foot  navigation  to  Oheraw  at  all 
stages  of  water,  at  an  estimated  cost  of  *117,000. 

The  original  project  of  1880  contained  no  estimate  of  cost  From  1880 
to  1886,  inclusive,  $47,000  was  appropriated.  In  the  Annual  Beport  for 
1886,  page  170,  it  was  estimated  that  $70,000  in  addition  to  this  $47,000 
would  complete  the  improvement  and  that  $5,000  a  year  would  be 
required  for  maintenance. 

The  total  expenditure  to  June  30, 1897,  was  $99,504.86. 

At  that  date,  the  river  as  far  np  as  the  Wilmington,  Columbia  and 
Augusta  Bailroad  Bridge  had  been  thoroughly  snagged  and  wavS  in 
good  condition  for  steamers  to  run  by  night  as  well  as  by  day.  This 
bridge  is  103  miles  above  the  mouth.  The  remaining  69  miles  to  Cheraw, 
which  is  the  head  of  the  projected  improvement,  was  still  in  bad  condi- 
tion, although  steamers  ran  as  far  as  Oheraw,  except  when  the  river  was 
low.    A  snag  boat  had  been  built  especially  for  use  on  this  upper  river. 

During  the  year  $3,890.48  has  been  exi>ended  and  4,059  obstructions 
have  been  removed.  Since  June  30,  1884,  31,996  obstructions  have 
been  removed.  Some  dredging  will  be  needed  to  develop  the  full  value 
of  the  stream. 

Commercial  statistics. 


Tear. 

Total 
tons. 

Value. 

Year. 

Total 
tons. 

Valne. 

1891 

02,344 
92, 471 
94.061 
91.025 

$1, 367, 330 
1. 401, 038 
1, 166, 874 
1,169,070' 

1B95 

106, 116 

229,964 

114,177 

75.280 

$803,430 

1892.          

1896 

1, 325, 250 

1893 

1897 

1, 167, 914 

1894 

1808 

1,228,885 

July  1, 1897,  balance  nnexpeDded $7,995.15 

June  30,  1898,  amount  expended  daring  fiscal  year 3, 890. 48 

July  1,  1898,  balance  unexpended •. 4,104.67 

July  1,  1898,  outstanding  liabilities 510.00 

July  1, 1898,  balance  available 3,594.67 

(Amount  (estimated)  required  for  completion  of  existini;  project •      9, 500. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1900      9, 500. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

•     (See  Appendix  N  3.) 

4.  Winyah  Bay,  South  Carolina. — This  large  bay  is  connected  with 
the  ocean  by  a  passage  between  the  shores  of  North  and  South  islands 
2J  miles  long,  1  mile  wide  at  the  bay,  three-fourths  of  a  mile  at  its 
gorge,  and  1 J  miles  wide  at  the  ocean  or  southeasterly  end  of  North 
Island.  Through  the  passage,  which  trends  north-northwest  and  south- 
southeast,  there  is  a  bold  channel  36  feet  deep  at  the  bay,  retaining  a 
depth  of  not  less  than.  20  feet  until  about  3,000  feet  southerly  from  the 
end  of  North  Island  and  of  not  less  than  15  feet  to  a  point  about  1 
mile  south  of  the  island,  where  the  channel  divides  into  two.  One  of 
these  two  channels,  known  as  the  main  ship  channel,  continues  3^ 
miles  farther,  through  extensive  shoals,  to  the  18-foot  contour  in  the 
ocean.   This  channel  is  south-southeast  and  in  alignment  with  the  bold 
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cbannel  through  the  straits.  The  other,  known  as  Bottle  Channel, 
after  flowing  abont  2,500  feet  southeasterly,  1,500  feet  easterly,  and 
about  3,000  feet  northeasterly,  before  the  improvement  commenced 
reached  the  18- foot  contour  in  the  ocean  at  a  distance  of  about  1^  miles 
in  a  direction  from  the  point  of  separation  &om  the  main  ship  channel 
almost  at  right  angles  with  the  direction  of  that  channel  and  of  the 
channel  through  the  passage.  At  mean  low  water  the  depth  on  the 
crest  of  the  bar  was  variable  in  both  channels  and  about  7  to  9  feet  in 
the  main  channel  and  6  to  8  feet  in  Bottle  Channel.  The  mean  range 
of  tide  is  3i  feet. 

The  original  project  provides  for  two  jetties  springing  respectively 
from  North  and  South  islands  and  converging  toward  the  bar.  They 
are  to  be  constructed  of  mattress  foundation,  loaded  with  a  stone 
superstructare,  composed  of  large  riprap.  The  height  of  crest  of  each 
jetty  is  to  be  6  feet  above  mean  low  water.  The  originally  projected 
length  of  the  north  jetty  was  10,700  feet,  that  of  the  south  jetty  i7,5(M) 
feet.  Since  the  date  at  which  the  project  was  approved  the  shore  lines 
and  curves  on  the  bar  have  changed  so  materially  as  to  make  it  neces- 
sary to  shift  the  positions  of  the  jetties  somewhat;  as  the  project  now 
stands  the  authority  for  such  changes,  without  change  in  estimate,  is 
given  in  the  letter  of  the  Chief  of  Engineers,  dated  April  2, 1897.  The 
depth  to  be  secured  is  15  feet  at  mean  low  water.  The  total  expendi- 
ture to  June  30, 1897,  was  $431,888.14. 

To  June  30, 1891,  the  north  jetty  had  been  advanced  only  to  about 
low- water  line;  June  30, 1892,  the  end  of  the  jetty  was  2,090  feet  beyond 
the  low- water  line,  with  its  crest  18  inches  above  mean  low  water;  July 
22, 1893,  on  suspension  of  work,  the  jetty  had  been  built  to  a  height  of 
18  inches  above  mean  low  water  for  a  distance  of  2,200  feet  from  shore, 
and  the  mattresses  had  been  extended  1,464  feet  farther,  in  which  dis- 
tance the  height  gradually  diminished  from  18  inches  above  mean  low 
water  to  the  thic^ess,  about  2  feet,  of  the  ballast  on  the  mattresses  at 
their  extremities. 

On  June  30, 1895,  the  jetty  had  been  built  to  a  height  of  18  inches 
above  mean  low  water  for  a  distance  of  4,700  feet  from  the  shore  end, 
and  the  extremity  of  the  mattresses  was  6,655  feet  from  the  same  point. 
The  low- water  line,  which  was,  in  1890, 570  feet  from  the  initial  point  of 
the  jetty,  was  on  June  30, 1895, 1,070  feet  from  that  point. 

During  the  fiscal  year  ending  June  30, 18&6,  the  work  was  continued 
on  north  jetty,  extending  that  part  of  it  which  is  18  inches  above  low 
water  to  a  point  5,200  feet,  at  low  water  to  5,500  feet,  and  at  a  level 
just  above  the  bottom  to  6,655  feet  from  the  shore  end.  About  5,000 
tons  of  large  stone  and  3,000  tons  of  small  stone  were  used.  It  cost 
$17,000  in  round  numbers. 

The  aggregate  material  in  the  north  jetty  so  far  is  as  follows :  Mat- 
tress, 60,401  square  yards;  stone,  107,735  tons;  sheet  piling,  194,976 
feet  B.  M.;  oyster  shells,  601  cubic  yards. 

The  spur  jetties  on  South  Island  beach  were  completed.  On  the  mud 
dike  21,169  cubic  yards  of  mud  was  deposited,  making  its  total  prism* 
113,923  cubic  yards;  16,404  square  yards  of  sodding  was  also  done. 

Specifications  for  completing  the  improvement  under  continuing  con- 
tracts were  prepared  and  bids  opened  on  March  12, 1897,  for  completing 
the  mud  dik-e,  for  constructing  jetties,  and  for  constructing  a  pump 
dredge. 

During  the  past  year  the  north  end  of  the  mud  dike  was  extended, 
using  40,313.35  cubic  yards  of  mud  and  48,776.6  square  yards  of  sod- 
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ding.  A  mack  ditch  2,575  feet  long  was  dag.  Work  ander  the  con- 
tract forcf^MffftSCing  the  jetties  did  not  begin  antil  March  1, 1898,  after 
whiQl^Mlne^l,993  linear  feet  of  jetty  was  partially  built.  The  material 
was  10,463.33  sqaare  yards  of  mattress,  8,233.43  tons  of  ballast, 
1,899.6  tons  of  large  stone.  The  steam  pump  dredge  for  this  place 
was  nearly  completed  at  the  end  of  the  year. 

The  Bottle  Channel,  which  had  begun  to  deepen  in  1896,  had  main- 
tained its  depth  of  9  feet  in  May,  1897,  and  was  625  feet  wide.  In  1898 
an  increase  of  1  foot  is  shown  in  depth  and  125  feet  in  width  of  channel. 

Cwnmeroial  statisHoi. 


Year. 

Total 
tons. 

Value. 

Tear. 

Total 
tons. 

Yalne. 

IMl ....           -  — 

2<n.,870 
271,980 
268,640 
293,822 

$8, 071,  WO 

18WJ 

171,050 
149, 374 
125,003 

$6,228,850 
6,817,950 

1892 

1897 

1893 

1898 

6,687,880 

1894 

July  1, 1897,  balance  unexpended $366,861.86 

Amount  appropriated  by  sundry  ciyil  act  approved  July  1, 1898 450, 000. 00 


June  80, 1898,  amount  expended  during  fiscal  year . 


July  1, 1898,  balance  unexpended 

July  1,  1898,  outstanding  liabilitiee $11, 800. 00 

July  1, 1898,  amount  covered  by  uncompleted  contracte..  1, 297, 599. 59 


816,861.86 
45,592.01 

771,269.86 


1,809,399.59 


{Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,1900 400,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  IS  4.) 

5.  Santee  Biver^  South  Carolina. — This  river  in  its  original  condition 
was  considerably  obstructed  at  all  stages  of  water  by  sunken  logs  and 
snags.  Its  bar  entrance  was  narrow,  crooked,  and  shifting,  with  only 
about  4  feet  of  water  at  low  tide.  Pour  steamers  and  a  few  vessels 
were  then  running  upon  portions  of  the  river. 

The  project  of  1880  proposed  to  provide  the  river  with  a  good  outlet 
through  Mosquito  Creek  to  Winyah  Bay  by  deepening  and  straighten- 
ing this  creek  to  60  feet  width  and  7  feet  depth ;  to  secure  7-foot  navi- 
gation in  the  river  from  its  mouth  120  miles  to  Wright  filnff,  and  thence 
5-foot  navigation  23  miles  farther  to  its  head  in  the  Gongaree  and 
Wateree  rivers. 

The  estimated  cost  was  $104,427.40.  At  the  same  time  the  estimated 
cost  of  cutting  a  canal  from  Estherville  plantation  to  Minim  Greek,  in 
lieu  of  the  Mosquito  Greek  Canal,  was  $158,000.  In  1887  the  estimate 
'  was  increased  to  $346,500. 

The  revised  project  of  1889  provides  for  leaving  the  Mosquito  Creek 
Canal,  which  has  been  completed  30  feet  wide  and  3  feet  deep,  for  a 
timber  route,  cutting  a  new  canal  between  Estherville  and  Minim  Creek 
large  enough  for  river  steamers,  and  snagging  the  entire  river,  at  an 
estimated  cost  of  $350,000. 

The  project  of  1889  was  submitted  to  Congress  in  the  Annual  Beport 
for  that  year,  page  1184. 
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Total  expenditures  to  June  30, 1897,  was  $222,762.42. 

At  that  date  the  first  cat  of  the  EsthervilleMinim  Greek  Canal  was 
entirely  through  to  the  Santee  Kiver.  The  Mosquito  Creek  Canal  was 
in  fair  condition,  and  was  much  used  as  a  timber  route.  During  the 
past  year  S16,784.72  has  been  spent,  and  167,305  cubic  yards  of  mate- 
rial and  648  stumps  have  been  removed,  wideniugand  deepening  portions 
of  the  channeL  The  river  itself  is  safely  navigable  at  extreme  low 
water. 

Commercial  statistics. 


Ymt. 

Total 
tons. 

Value. 

Year. 

Totol 
.    tons. 

Value. 

1891 

100,256 
110,523 
124, 182 
115,428 

12,743,000 
2,775,800 
2, 079, 600 
2,375.000 

1896 

117,090 
134,136 
134,206 
112.205 

92,224,800 

18»2 

1896 

2, 204, 600 

1893 

1897 

2, 159, 940 

1894 

1898 

2, 203, 800 

July  1, 1897,  balance  unexpended $24,987.58 

Jnne  dO,  1898,  amount  expended  during  fiscal  year 16, 784. 72 


July  1, 1898,  balance  unexpended 8,202.86 

July  1,1898,  outstanding  liabilities 1,200.00 


July  1, 1898,  balance  ayailable 7,002.86 


(Amount  (estimated)  lequired  for  compli'tion  of  existing  project 103,450.00 
Amount  that  can  l^profitably  expended  in  tiHcalyear  ending  June  30, 1900    20, 000. 00 
Submitted  in  compliance  with  reqairements  oi  sectious  2  of  river  and 
harbor  acts  of  1^66  and  1867  and  of  sandry  civil  act  of  Jane  4, 1897. 

(See  Api)endix.N'  6.) 

6.  Wateree  River j  South  Carolina. — In  1882  this  stream,  in  its  original 
condition,  had  a  low- water  depth  of  from  3  to  4  feet  from  its  month,  67 
miles  to  Camden.  The  lower  14  miles  was  completely  blocked  at  all 
stages  of  water  by  logs,  snags,  etc.,  and  at  moderate  stages  by  the 
bridges  of  the  South  Carolina  and  the  Wilmington,  Columbia  and 
Angasta  railroads,  then  without  drawspans;  thence  to  Camden  navi- 
gation was  possible^  but  dangerous,  except  during  high  ^ater.  Its 
commerce  was  practically  nothing. 

Gnie  project  of  improvement  provides  for  safe  and  unobstructed  4-foot 
navigation  for  steamers  firom  Camden  to  the  mouth,  at  an  estimated 
cost  of  $60,000. 

Congress  has  made  appropriations  for  maintenance  since  the  project 
was  completed. 

The  total  expenditure  to  June  30, 1897,  was  $67,206.59.  At  that  date 
the  river  had  been  quite  thoroughly  snagged  between  its  mouth  and 
Camden,  the  projected  head  of  navigation.  A  snagging  steamer  had 
been  built,  and  19,801  obstructions  removed.  A  line  of  steamers  was 
running  irregularly  on  the  river. 

During  the  past  year  $2,455.02  has  been  spent  and  3,657  obstructions 
have  been  removed.  Since  June  30,  1884,  23,458  obstructions  have 
been  removed. 

The  river  is  deep  and  requires  no  dredging  at  any  point,  but  it  will 
require  snagging  annually,  as  its  banks  cave.  The  channel  has  been 
satisfactorily  maintained  throughout  the  year. 

It  is  estimated  that  $6,000  will  be  required  for  maintenance  of  the 
improvement  during  the  fiscal  year  ending  June  30, 1900. 
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Cimmereial  $iati§Hc9, 


Yeu. 

Total 
tons. 

Value. 

Year. 

Total 
tons. 

21,897 
35,002 
43,770 
88,568 

Yalae. 

1801 

1,006 
3.344^ 
8,343 
18.076 

$51. 210 
88,040 

117.729 
84,334 

Sm,5 

$127, 565 

1682 

1««I6 

233,525 

1808 

18»7 

202, 8U0 

1894 , 

18'J8 

274,060 

July  1, 1897,  balance  unexpended $2,793.41 

Jnly  30, 1898,  amoont  expended  during  fiscal  year 2,455.02 

July  1, 1898,  balance  unexpended 338.39 


{Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1900,  for  maintenance  of  improyement 6^000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  oiyil  act  of  June  4, 1897. 

(See  Appendix  N  6.) 

7.  Cangaree  River j  South  Carolina. — In  1886  this  btream,  in  its  origi- 
nal condition,  had  a  low-water  depth  of  3  to  4  feet  from  its  month  to  the 
railroad  bridge  at  Golambia;  thence  1  foot  low- water  depth  2  miles 
farther  to  its  head.  Navigation  of  the  lower  47  miles  was  blocked  at 
all  stages  of  water  by  the  Soath  Carolina  Railroad  Bridge,  and  by 
sunken  logs,  snags,  and  overhanging  trees.  The  navigation  of  the 
remaining  2  miles  was  prevented  by  swift  carrents  and  numerous  rock 
ledges  and  bowlders.    Its  commerce  was  nothing. 

The  project  of  improvement  proposes  to  secure  a  thoroughly  cleared 
4-foot  navigation  over  the  lower  47  miles  at  all  stages  of  water, -and  a 
cleared  channel,  100  feet  wide,  through  the  shoals  above,  at  an  estimated 
cost  of  $54,500. 

Pursuant  to  House  resolution  dated  December  15, 1893,  a  project  and 
estimate  was  submitted  and  printed  as  House  Ex.  Doc.  No.  66  of  that 
session,  giving  the  cost  of  extending  steamboat  navigation  from  Oranby 
to  Oervais  Street  Bridge,  Columbia.  This  document  and  a  letter  con- 
cerning it  is  reprinted  on  pages  1182-1189,  Annual  Report  for  1896. 

The  total  expenditure  to  June  30, 1897,  was  $29,321.93. 

At  that  date  the  river  had  been  thoroughly  snagged  from  the  mouth 
to  Oranby,  2  miles  below  Columbia,  but  no  attempt  had  been  made  to 
improve  the  rapids  above  Oranby.  A  snagging  steamer  had  been  built 
and  7,316  obstructions  had  been  removed.  A  line  of  steamers  was 
running  very  irregularly  on  the  river. 

'  During  the  past  year  $1,351.59  has  been  spent  and  1,233  obstructions 
removed.  From  the  beginning  of  the  improvement  8,549  obstructions 
have  been  removed. 

Some  dredging  will  be  needed  to  develop  the  full  value  of  this  stream 
and  give  the  projected  depth.  Up  to  this  time  the  snagging  has  been 
more  important,  so  that  steamers  might  run  safely  whenever  the  river 
was  not  too  low  for  them  to  pass  over  the  sand  bars. 

Cammeroial  ^tatitUca, 


•Year. 

TotftI 
tons. 

Value. 

Tetf. 

Total 
tons. 

Value. 

IMi 

2,401 
8.686 
2,781 
7,974 

$47,840 
62,025 
71,125 
40,760 

1805 

8,993 
18.807 
40,857 
81.862 

#45,700 

1892 

1896     .                

178,900 

1803 

1897 

110, 100 

1804 

1808 

201,700 
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July  1, 1897, balance  unexpended $1,678.07 

Jane  30, 1898,  amonnt  expended  daring  fiscal  year 1,351.69 

Jaly  1, 1898,  balance  unexpended 326.48 

{Amount  (eetimated)  reqaired  for  completion  of  existing  project 23, 500. 00 
Amount  that  can  be  protitably  expended  in  fiscal  year  ending  June  30, 1900      5, 000. 00 
Submitted  in  compliance  with  requirements  oi  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897* 

(See  Appendix  N  7.) 

6.  Charleston  Sarbor^  including  Mount  Pleasant  and  Sullivan  Island 
shorej  South  Carolina. — There  were  originally  four  channels  across  the 
bar,  the  deepest  having  about  12  feet  depth  at  low  water.  Commerce 
was  then  using  the  Pumpkin  Hill  Channel,  about  3  miles  south  of  the 
present  jetty  channel.  Where  the  present  jetty  channel  is  situated 
there  was  then  the  swash  channel,  with  a  best  depth  of  10^  feet  of 
water,  too  crooked  for  safe  use.  The  natural  channels  were  shifting  in 
I)osition  and  variable  in  depth. 

In  1878  it  was  proposed  to  establish  and  maintain,  by  means  of  two 
jetties  and  auxiliary  dredging,  a  low-water  channel  of  not  less  than  21 
feet  depth  across  the  bar.  The  swash  channel  was  selected  for  improve- 
ment.   The  estimated  cost  was  $3,000,000. 

In  1888  it  became  necessary  to  modify  the  height  of  the  crest  line  of 
the  jetties  and  to  revise  the  estimate.  This  increase  in  the  estimate 
was  largely  due  to  the  fact  that  money  had  been  appropriated  so  slowly 
that  reasonable  contract  prices  could  not  be  obtained.  The  annual 
appropriation  up  to  that  time  had  been  only  5J  per  cent  of  the  original 
estimate.  In  the  revised  project  the  jetties  were  increased  in  height 
and  length,  but  no  change  was  made  in  their  position  or  distance  apart. 
The  revised  estimates  were  $4,380,500  if  the  jetties  were  brought  up  to 
low-waticr  level  throughout,  and  $5,334,500  if  brought  up  3  feet  higher. 

The  total  expenditure  to  June  30, 1897,  was  $3,946,863.30. 

At  that  time  the  jetties  were  completed.  A  safe  channel  18  feet  deep 
and  with  a  central  depth  of  IS^  feet  at  low  water  was  available  for 
commerce. 

During  the  past  year  the  dredge  Charleston  has  continued  work.  A 
small  amount  of  additional  stone  has  been  deposited  to  reinforce  the 
inner  end  of  the  north  jetty  and  to  check  erosion  of  the  Sullivan  Island 
beach  in  the  vicinity. 

There  has  been  a  gain  of  1  foot  in  depth  at  the  entrance.  There 
remains  only  a  distance  of  about  700  feet  on  which  the  full  projected 
depth  of  21  feet  at  low  water  has  not  been  obtained  on  the  lighted 
range.  There  is  a  channel  21  feet  deep  entirely  through,  but  narrow 
and  crooked. 

Commercial  8iati8tio$, 


Tear. 

Total  tons. 

Value. 

Year. 

Total  tons. 

Value. 

1889 

2,102,»75 
2.670.551 
2.823,315 
2.664,954 

176,073,600 
90,009,600 
95,003,358 
86.985.196 

1893 

3.088,951 
2,798,.'S20 
8,019,898 
8,317,497 

$78,803,790 
75, 474, 250 

1890 

1894 

1801 

1896 

70,247,003 

U92 

1896 

79,325.016 

Jnly  1, 1897,  balance  unexpended 

June  30, 1898,  amount  expended  during  fiscal  year . 


July  1, 1898,  balance  unexpended 

July  1, 1898,  outstanding  habilitieA 

July  1, 1898,  amount  covered  by  uncompleted  contracts  . 


$815.00 
2,500.00 


.$180,636.70 
.    58,617.08 

122,019.62 


July  1, 1898,  balance  available. 
(See  Appendix  "S  8.) 


3,315.00 
118,704.62 


220        BEPOBT   OP  THE   CHIEF   OP   ENQINEERS,  U.  8.  ARMY. 

9.  Wappoo  Outj  South  OaroKna.--Wappoo  Out,  in  its  original  condition, 
was  a  narrow,  crooked  tidal  stream  with  not  over  2  feet  depth  in  some 
places.    It  connects  Ashley  and  Stono  rivers. 

The  original  project  provided  for  strengthening,  widening,  and  deep- 
ening, so  that  the  finished  channel  shoald  be  6  feet  deep  and  90  feet 
wide  at  low  water.  Jetties  at  the  Ashley  and  Stono  entrances  and 
light  bulkheads  across  three  tidal  tributaries  were  to  be  built.  The 
estimated  cost  was  $34,000. 

This  project  was  modified  in  1889  to  provide  for  a  60-foot  width  of 
channel,  for  a  sotid  cut  through  the  marsh,  and  for  a  wider  and  deeper 
cut  through  the  Ashley  Biver  Bar,  at  a  total  cost  of  988,000. 

The  total  expenditure  to  June  30,  1897,  was  $60,129.47.  At  that 
time  there  was  a  good  5}-foot  channel  of  sufficient  width  all  the  way 
through.  During  the  past  fiscal  year  the  only  work  done  consisted  of 
placing  some  additional  stone  on  the  revetment  of  Elliott  Gut. 

Commercial  statisticB. 


Ywff. 

Totel 
tons. 

Valae. 

Year. 

Total 
tons. 

Valuo. 

Iggi 

140,000 

$1. 978,000 
1,007,600 
1,865.900 

1894 

238,350 
250.230 
271,800 

$1,683,000 

1802 

1895 

2,260,100 

1883 -*. 

142,800 

1896 

2, 410,  OUO 

July  1,  1897,  balance  unexpended $2,370.53 

JnneSO,  1898,  amount  expended  during  fiscal  year 1,086.00 

July  1, 1898,  balance  unexpended 1,284.53 

(Amount  (estimated)  required  for  completion  of  exiHtini?  project 25, 500. 00 
Amountthat  can  be  profitably  expended  in  liHcal  year  ending  June  30, 1900      2, 000. 00 
Submitted  in  compliance  with  reauirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  N  9.) 

10.  Beaufort  Biver,  South  Carolina. — ^There  was  originally  a  thor- 
oughly good  7-foot  channel  between  the  town  of  Beaufort  and  Cooaaw 
Eiver,  except  at  a  point  called  Brickyard,  near  the  Goosaw  mouth.  The 
least  depth  here  was  about  4  feet  at  low  water,  and  the  channel,  when 
deep  enough,  was  too  narrow. 

The  plan  of  improvement  proposed  was  to  deepen  and  widen  the 
channel  by  dredging  to  give  a  continuous,  sufficiently  wide,  7-foot 
channel  at  low  water  all  the  way  through.  The  estimated  cost  was 
$25,000.  A  layer  of  rock  having  been  encountered  at  a  higher  level 
ttianwas  found  by  the  preliminaiy  borings,  the  work  could  not  be 
completed  for  the  amount  of  the  original  estimate.  On  April  15, 1893, 
the  estimate  was  increased  to  $40,000. 

The  total  expenditure  to  June  30, 1897,  was  $30,428.36,  securing  a 
channel  7  feet  deep  all  the  way  through,  but  it  was  much  too  narrow 
for  convenient  use  at  the  point  where  the  rock  was  encountered.  Dur- 
ing the  past  year  no  work  was  done.  The  channel  is  now  about  100 
feet  wide  at  the  narrowest  point. 

The  result  of  the  dredging  has  been  of  great  advantage  to  commerce 
in  the  way  of  safety,  but  to  derive  the  full  value  of  the  improvement 
elsewhere  the  cut  in  the  rocky  portion  must  be  made  wider. 

Commercial  siatieiics. 


Year. 

Total 
tons. 

Valno. 

Tear. 

Total 
tons. 

Valne. 

18fll 

202, 235 
250,000 
215,000 

$1,378,800 
1, 505, 000 
1,181,000 

1894 

193,985 
174, 300 
100,287 

$950, 000 

1802 

1895 

019, 750 

1893 

1896 

588,000 
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Jnlyl,  1897,  balance  nnezpended $571.64 

June  30, 18^,  arnoont  expended dnrinjir  fiscal  year .• 3.35 

July  1, 1898,  balance  unexpended 568.29 

{Amount  (estimated)  reqnired  for  oompletion  of  existing  project 9, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  ane  30, 1900      1, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  rivor  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  BT 10.) 

IMPROVEMENT  OF  RIVERS  AND  HARBORS  IN  EASTERN  GEORGIA  AND 
OF  INSIDE  WATER  ROUTE  BETWEEN  SAVANNAH,  GA.,  AND  FERNAN- 
DINA,  FLA. 

This  district  was  in  th^  charge  of  Gapt  O.  M.  Garter,  Gorps  of  En- 
gineers, to  July  20, 1897,  and  of  Gapt.  Gassius  E.  Gillette,  Gorps  of 
Engineers,  since  that  date,  Gaptain  OiUette  having  under  his  immediate 
orders  Lieut.  Henry  S.  Morgan,  Gorps  of  Engineers,  since  September 
30,  1897,  and  Lieut.  Gharles  S.  Bromwell,  Gorps  of  Engineers,  since 
April  13, 1898.  Division  Engineer,  Brig.  Gen.  Peter  G.  Hains,  XJ.  S. 
Volunteers,  colonel,  Gorps  of  Engineers. 

1,  iiavannah  Harbor^  Oeorgia. — In  1873,  prior  to  improvement,  the 
channel  was  in  places  not  more  than  9  feet  deep  at  mean  low  water, 
and  the  usual  draft  of  vessels  navigating  the  harbor  at  high  water  was 
14^  feet. 

The  original  plan  of  improvement  is  dated  August  28, 1873,  and  was 
supplemented  March  19, 1879;  it  contemplates  t£e  establishment  of  a 
channel  from  the  city  to  the  sea  practicable  at  high  tide  for  vessels 
drawing  22  feet  of  water,  and  its  cost  was  estimated  at  $481,320.  This 
project  was  replaced  by  an  enlarged  one  (January  16, 1882,  Annual 
lieport  of  the  Chief  of  Engineers  for  1882,  Appendix  J  4)  contemplat- 
ing the  same  channel  depth,  the  cost  being  estimated  at  $1,212,000, 
including  former  appropriations. 

In  1887,  in  obedience  to  an  act  of  Gongress  approved  August  5, 1886, 
a  project  with  estimate  of  cost  of  improvement  for  obtaining  28  feet  of 
water  from  the  city  of  Savannah  to  the  sea  was  submitted  and  is  out- 
lined in  Appendix  IN*  1,  Annual  Beport  of  the  Ghief  of  Engineers  for 
1888. 

On  June  30, 1890,  a  new  project  was  submitted  providing  for  a  mean 
high- water  depth  of  26  feet  from  the  city  to  the  sea.  This  project, 
which  is  printed  as  part  of  Appendix  O,  Report  of  the  Ghief  of  Engi- 
neers for  1890,  was  adopted  July  22,  1890,  its  estimated  cost  being 
$3,500,000,  exclusive  of  former  appropriations.  The  work  contemplated 
by  it  was  reported  practically  completed  at  the  end  of  the  fiscal  year 
of  1896,  and  since  then  only  repair  work  and  dredging  have  been  carried 
on  in  accordance  with  it. 

In  compliance  with  requirements  of  the  river  and  harbor  act  of 
August  18, 1894,  a  modified  plan  of  improvement  was  submitted  Decem- 
ber 7, 1894,  providing  for  a  detached  extension  of  the  Oyster  Bed  train- 
ing wall,  for  the  purpose  of  sheltering  the  anchorage  in  Tybee  Eoads, 
as  well  as  for  protecting  the  ship  channel  over  the  outer  part  of  Tybee 
Knoll  against  the  destructive  action  of  heavy  storms.  This  project, 
which  is  printed  as  part  of  Appendix  M  1,  Annual  Report  of  the  Obief 
of  Engineers  for  1895,  was  authorized  by  law  on  June  3,  189G,  its 
estimated  cost  being  $992,250. 
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Gnie  entire  amount  expended  on  the  improvement  of  Savannah  Harbor 
from  its  commencement  to  Jane  30, 1897,  was  (5,368,813. 75. 

For  a  summary  of  past  work,  see  page  1492  of  the  Report  of  the 
Chief  of  Engineers  for  1891,  and  pages  1213  and  1218-1220  of  the  same 
officer's  report  for  1890. 

The  amount  expended  under  the  project  of  1890  up  to  June  30, 1890 
was  $3,460,049.99,  and  had  resulted  in  a  channel  from  the  city  down  to 
the  sea  of  20  feet  depth  at  mean  low  water  and  26  feet  depth  at  mean 
high  water.  Vessels  drawing  24  feet  have  left  the  harbor  on  ordinary 
tides  without  difficulty. 

The  river  and  harbor  act  of  June  3, 1896,  contained  an  appropriation 
of  $5,000  for  continuing  the  improvement  of  Savannah  Harbor,  with 
the  following  provisions: 

Provided,  That  contracts  may  be  entered  into  by  the  Secretary  of  War  for  snch 
materials  and  work  as  may  bo  necessary  to  complete  the  project  of  further  improve- 
ment recommended  by  Capt.  O.  M.  Carter  in  his  reports  of  December  7, 1894,  and 
July  I,  1895,  and  to  complete  the  project  for  the  steamboat  channel  between  Beau- 
fort, S.  C,  and  Savannah,  Ga.,  recommended  by  Capt.  O.  M.  Carter  in  his  report  of 
December  4,  1895,  and  mentioned  in  that  report  as  route  two;  to  be  paid  for  as 
appropriations  may  irom  time  to  time  be  made  by  law,  not  to  exceed  the  amount  of 
$1,000,000,  exclusive  of  amount  herein  t>r  heretofore  appropriated. 

The.  expenditures  authorized  are  $93,950  less  than  the  estimated  cost 
of  both  works. 

During  the  fiscal  year  just  ended  the  work  contracted  for  under  the 
provisions  of  this  act  has  been  continued,  the  total  amount  expended 
uiuler  the  present  project  up  to  June  30, 1897,  amounting  to  $33,702.17. 
The  total  amount  expended  under  the  present  project  up  to  June  30, 
1898,  amounted  to  $367,064.58.  The  detached  extension  of  the  Oyster 
Bed  training  wall  was  lengthened  1,736  feet,  making  its  entire  length 
6,986  feet,  with  probably  an  average  depth  of  6  feet  at  mean  low  water 
over  it.  The  channel  leading  from  Savannah  River  into  Wrights  River 
was  dredged  to  a  depth  of  somewhat  more  than  7  feet  at  mean  low 
water.  Dredging  was  also  done  above  the  city  (City  Hall),  at  the 
upper  and  at  the  lower  end  of  Marsh  Island  Gbanuel,  where  shoaling 
had  taken  place.  The  channel  was  dee])ened  to  18  feet  at  mean  low 
water  at  the  former,  and  to  21  feet  at  the  latter  point. 

Extensive  shoaling  has  taken  place  since  the  project  of  1890  was  com- 
pleted two  years  ago.  A  recent  examination  indicates  that  it  amounts 
to  675,000  cubic  yards,  or  337,500  cubic  yards  per  year.  At  present 
prices  it  will  therefore  take  about  $43,875  annually  to  maintain  the 
channel  to  the  depth  of  20  feet  at  mean  low  water.  The  shoalest  place 
between  Savannah  and  the  ocean  at  the  close  of  the  fiscal  year  is  at  the 
lower  end  of  Long  Island  crossing,  where  there  is  about  17jt  feet  at 
mean  low  water. 

In  1872  the  tonnage  of  vessels  arriving  and  clearing  at  Savannah 
Harbor  was  somewhat  more  than  1,000,000;  the  total  value  of  imports 
and  exports  about  $34,000,000.  Cotton, lumber,  wool,  hides,  naval  stores, 
and  rice  were  principally  dealt  in.  In  1890  the  total  tonnage  had 
increased  to  about  2,000,000,  and  the  value  of  imports  and  exports  to 
$152,000,000.  Besides  the  articles  named  above,  fruit,  produce,  and 
iron  were  handled  extensively.  In  the  calendar  year  1897  the  total 
tonnage  was  about  2,100,000,  and  the  value  of  foreign  imports  and 
exports  about  $29,300,000. 

It  is  estimated  that  $50,000  will  be  required  to  maintain  the  improve- 
ment during  the  fiscal  year  ending  June  30, 1900. 
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July  1, 1897,  balance  unexpended $365»7H2.89 

Amoont  appropriated  by  sundry  civil  act  approved  July  1, 1898 450, 000. 00 

815,782.89 
June  30, 1898,  amoont  expended  during  fiscal  year 333,962.41 


July  1,1898,  balance  unexpended 481,820.48 

Jnlyl,  1898,  outstanding  liabilities $78,035.11 

July  1, 1898,  amount  oovered  by  uncompleted  contracts *619, 790. 52 

697,825.63 

Amount  (estimated)  required  for  completion  of  existing  project 200, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1900,  for  continuing  improvement 200,000.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1900,  for  maintenance  of  improvement 50,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  O  1.) 

2.  Savannah  Biver^  Georgia. — The  Savannah  Biver  is  formed  by  the 
junction  of  the  Tngaloo  and  Keowee  rivers  and  flows  in  a  southeasterly . 
direction  to  the  sea. 

A  detailed  description  of  the  river  is  found  in  the  report  of  the  exam- 
ination and  survey  of  the  portion  above  Augusta,  printed  as  House 
Ex.  Doc.  No.  213,  Fifty-first  Congress,  first  session,  and  in  the  report  of 
the  survey  of  the  river  between  Augusta  and  Savannah,  dated  June  30^ 
1890,  and  priated  in  Appendix  O  2,  Annual  Beport  of  the  Chief  of 
Engineers  for  1890,  pages  1328-1363. 

For  the  greater  part  of  the  year  the  river  is  navigable  for  steamboats 
drawing  from  4  to  5  feet  of  water,  but  during  the  low-water  season 
there  are  various  shoals  in  the  upper  part  of  the  river  with  low- water 
depths  of  not  more  than  about  3  feet.  The  chief  obstruction  to  navi- 
gation consists  of  sand  and  gravel  bars,  overhanging  trees,  snags,  and 
sunken  logs. 

The  original  plan  for  improving  Savannah  Biver  was  submitted  in 
1880,  and  is  given  in  Appendix  J  of  the  Annual  Beport  of  the  Chief  of 
Engineers  for  1881. 

The  revised  plan  of  improvement,  as  outlined  in  the  local  engineer's 
report  of  June  30, 1890,  provides  for  the  establishment  of  a  navigable 
steamboat  channel  5  feet  deep  at  ordinary  summer  low  water  between 
the  cities  of  Augusta  and  Savannah. 

This  is  to  be  accomplished  by  (1)  removing  sand  and  gravel  bars; 
(2)  regulating  portions  of  the  river,  revetting  caving  banks,  and  clos- 
ing incipient  cut-offs;  (3)  removing  snags  and  logs  from  the  channel 
and  overhanging  trees  from  the  banks  of  the  stream. 

The  cost  of  the  improvement  as  given  in  the  project  of  1890  is  esti- 
mated, in  round  numbers,  at  $332,000,  provided  funds  are  regularly  and 
adequately  supplied. 

From  $3,000  to  $5,000  will  be  required  for  the  annual  maintenance  of 
the  completed  work. 

The  entire  amount  expended  on  the  improvement  of  Savannah  Biver 
from  its  commencement  in  1880  to  June  30, 1896,  was  $168,500. 

The  total  amount  expended  under  the  present  project  to  June  30, 1897, 
was  $81,397.14. 

For  a  summary  of  the  work  done  under  the  original  project  see  page 
1520  of  the  Annual  Beport  of  the  Chief  of  Engineers  for  1891.    For  a 

*  This  work  Ib  carried  on  under  continuing  contract. 
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sammary  of  the  work  done  under  the  revised  project  see  pages  1503  and 
1504  of  the  same  officer's  Annaal  Report  for  1897.  At  the  end  of  the 
fiscal  year  1897  the  channel  from  Savannah  to  Augusta  was  in  fair  con- 
dition, some  snags  requiring  removaL 

The  total  amount  expended  during  the  fiscal  year  just  closed  was 
91,579.09,  and  resulted  in  removing  from  the  channel  all  serious  obstruc- 
tions. At  the  close  of  the  work  the  river  was  in  good  condition  at 
ordinary  low  water.  Since  then,  however,  a  number  of  snags,  etc., 
have  become  lodged  in  the  channel  and  require  removal. 

■A  detailed  statement  of  the  sources  whence  the  commerce  of  this 
river  is  derived  is  given  on  page  1331  of  the  Eeport  of  the  Chief  of 
Engineers  for  1890.  Further  information  is  given  on  page  1504  of  the 
same  oflftcer's  report  for  1897. 

Prior  to  improvement  and  after  the  close  of  the  civil  war  the  com- 
merce of  the  river  was  unimportant.  Since  then  it  has  increased  at 
the  rate  of  about  $10  for  every  dollar  expended  by  the  United  States, 
and  the  freight  rates  have  been  reduced  about  20  per  cent.  The  exports 
from  the  river  valley  are  mainly  cotton,  naval  stores,  lumber,  and  wood, 
while  the  imports  are  fertilizers,  camp  and  mill  supplies,  cotton  ties  and 
bagging,  and  manufactured  articles.  Excluding  logs,  timber,  and  cord 
wood  the  annual  tonnage  is  estimated  at  about  48,000  tons  ana  its  value 
at  about  $1,730,000. 

July  1,  lS97y  balance  unexpended $8,622.77 

June  90,  ISSKB,  ainoaut  expended  daring  fiscal  year 1,579.09 

July  1, 1898,  balance  unexpended 7,043.68 

(Amount  (estimated)  required  for  completion  of  existing  project 270, 000. 00 
Amountthatcanbeprotitably  expended  in  fiscal  year  ending  June  30, 1900    25, 000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  O  2.) 

3.  Savannah  River  above  Augusta,  Oa. — The  Savannah  Eiver  is  formed 
by  the  junction  of  the  Tugaloo  and  Keowee  rivers,  and  flows  in  a  south- 
easterly direction  to  the  sea.  Above  the  city  of  Augusta  the  river  is 
navigable  only  by  pole  boats. 

A  detailed  description  of  this  river  is  given  in  the  report  of  the  pre- 
liminary examination  and  survey,  printed  in  House  Ex.  Doc.  No.  213, 
Fifty-first  Congress,  first  session,  and  reprinted  in  the  Annual  Beport 
of  the  Chief  of  Engineers  for  1890,  pages  1484  and  1525. 

The  Savannah  River  above  the  city  of  Augusta  has  a  very  steep  slope, 
and  the  obstacles  to  navigation  are  not  only  very  numerous  and  exten- 
sive, but  at  places  quite  dangerous.  They  consist  of  rock  ledges,  iso- 
lated bowlders,  and  bars  of  sand  and  gravel,  with  minimum  low-water 
depths  of  less  than  1  foot. 

The  original  plan  for  improving  the  Savannah  River  above  Augusta 
was  submitted  in  1879,  and  is  given  in  Appendix  I  of  the  Annual  Report 
of  the  Chief  of  Engineers  for  1879. 

The  revised  plan  of  improvement,  as  outlined  in  the  local  engineer's 
report  of  January  31,  1890,  provides  for  the  establishment  between 
Petersburg  and  the  Locks  of  a  downstream  channel  12  to  25  feet  in 
width  and  navigable  during  ordinary  summer  low  water  (or  from  nine 
to  ten  months  of  every  year)  for  pole  boats  drawing  2  feet,  and  of  an 
upstream  channel  navigable  under  the  same  conditions  for  pole  boats 
drawing  1.3  feet  of  water.  This  is  to  be  obtained  by  (1)  removing  logs 
and  overhanging  trees;  (2)  excavating  rock,  sand,  or  gravel,  and  with 
excavated  materials  raising  crests  of  ledges;  (3)  constructing  training 
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walls  to  increase  flow  of  water  throngh  slaices.  The  cost  of  improve- 
ment is  estimated  at  $23,000,  provided -the  money  is  all  made  avfulable 
at  once,  or  at  $33,000  if  supplied  in  smaller  amounts. 

The  entire  amount  exi>ended  on  the  improvement  of  Savannah  Biver 
above  Augusta  from  the  commencement  in  1880  to  June  30, 1897,  was 
$54,770,91. 

The  total  amount  exi>ended  under  the  present  project  up  to  June  30, 
1897,  was  $15,770.91.  For  a  special  history  of  work  done  under  the 
original  project  see  page  1032  of  the  A^nnual  Report  of  the  Chief  of 
Engineers  for  1888.  For  a  summary  of  the  work  done  under  the  revised 
project  see  pages  1506  and  1507  of  the  same  officer's  report  for  1897. 

At  the  close  of  the  fiscal  jrear  1897  the  channel  above  Augnsta.-was 
in  fair  condition,  some  snags  requiring  removal. 

No  work  has  been  done  during  the  fiscal  year  just  ended.  The  chan- 
nel requires  clearing. 

In  1876-77  about  2,000  tons  of  freight  went  upstream  from  Augusta, 
and  about  12,000  bales  of  cotton  came  down.  In  the  report  of  1888  the 
down-going  freight  was  estimated. at  about  5,000  bales  of  cotton,  and  in 
1897  the  total  freight  carried  on  the  river,  excluding  timber,  amounted 
to  about  1,500  tons. 

July  1, 1S97,  balance  anezpended $3,229.09 

July  1, 1898,  balance  anezpended 3,229.09 

r  Amount  (estimated)  required  for  completion  of  existing  project U,  000. 00 

J  Amoant  that  can  be  profitably  expended  in  fiscal  year  endms  J  ane  30, 1900  5, 000. 00 
^  Submitted  in  compliance  with  reqairements  of  sections  2  of  river  and 
I     harbor  acts  of  1866  and  1867  and  of  sondry  Civil  act  of  June  4, 1897. 

(See  Appendix  O  3.) 

4.  Darien  Harbor^  Georgia. — About  12  miles  above  the  town  of  Darien 
the  Altamaha  Biver  divides  into  several  branches.  The  northerly  main 
branch  forms  the  Darien  Biver.  That  portion  of  Darien  Biver  between 
Darien  and  Doboy  Sound  is  known  as  Darien  Harbor. 

Darien  Harbor  in  its  original  condition  was  more  or  less  obstructed 
at  seven  points  by  shoals,  on  which  were  found  minimum  mean  low- 
water  depths  of  from  6.4  to  10.6  feet.  The  shoals  covered  a  total 
distance  of  9.7  miles.  The  reaches  between  the  shoals  carried  depths 
nowhere  less  than  12  feet  at  mean  low  water.  The  mean  rise  and  fall 
of  tide  in  the  harbor  is  about  6.5  feet. 

Operations  for  improving  this  harbor  have  been  carried  on  in  accord- 
ance with  a  project  of  improvement  submitted  to  the  Chief  of  Engineers 
by  General  Gillmore,  the  officer  then  in  charge,  dated  January  30, 1885, 
as  printed  in  Appendix  N  16,  Annual  Beport  of  the  Ghief  of  Engineers 
for  1885.  It  contemplates  the  establishment  of  a  navigable  channel  12 
feet  deep  at  mean  low  water  between  Darien  and  Doboy.  The  estimated 
cost  of  the  improvement  is  $170,000.  No  work  was  done  under  the 
existing  project  prior  to  the  fiscal  year  ending  June  30, 1891. 

The  entire  amount  expKBnded  on  the  improvement  of  Darien  Harbor 
from  its  commencement  in  1878,  when,  by  act  of  Congress  of  June  18, 
1878,  the  sum  of  $8,000  was  appropriated  for  dredging  up  to  June  30, 
1897,  WM  $102,883.59. 

The  total  amount  expended  under  the  present  project  up  to  June  30, 
1897,  was  $94,883.59. 

For  a  summary  of  past  work  see  pages  1508  and  1509  of  the  Annual 

Beport  of  the  Ghief  of  Engineers  for  1897.    At  the  end  of  the  fiscal 

year  1897  the  works  of  construction  were  all  in  good  condition,  but 

some  settlement  had  taken  place.    The  practicable  channel  depth  was 
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nowhere  less  than  11^  feet  at  mean  low  water,  excepting  at  Shoal  No. 
1,  where  no  work  had  been  done  and  where  it  was  only  abont  9^  feet. 

So  far  as  known  the  channel  depth  is  in  the  same  condition  as  at  the 
end  of  the  last  fiscal  year. 

The  ingoing  and  outgoing  tonnage  for  1878  was  estimated  at  abont 
200,000,  and  the  value  of  the  exports  at  between  $000,000  and  $700,000. 
In  1897  the  total  annual  trade  was  estimated  at  about  165,000  tons, 
valued  at  $1,090,000,  not  including  a  large  amount  of  timber  passing 
through  Darien  Harbor. 

Jaly  1, 1897,  balance  unexpended $116.41 

Jane  30, 18D8,  amount  expended  daring  fiscal  year 116.41 

(Amount  (estimated)  required  for  completion  of  existing  project 75, 000. 00 

Amount  tliat  can  be  profitably  expended  in  fiscal  year  ending  June  30,1900  20, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  J  of  river  and 
harbor  acts  of  186()  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  O  4.) 

5.  Altamaha  River ^  Georgia. — ^The  Altamaha  River  is  formed  by  the 
juuction  of  the  Oconee  and  Ocmnlgee  rivers  in  the  southeastern  part 
of  Oeorgia  and  flows  in  a  southeasterly  direction  to  the  sea. 

A  detailed  description  of  this  river  is  given  in  the  report  of  a  survey, 
dated  June  12,  1890,  which  is  printed  as  part  of  Appendix  O,  Annual 
Report  of  the  Chief  of  Engineers  for  1890,  pages  i;W7-138G. 

The  chief  obstruction  to  the  navigation  of  the  Altamaha  River  con- 
sists'in  rock  ledges,  sand  bars,  overhanging  trees,  snags,  and  sunken 
logs.  The  rock  ledges  were  confined  to  the  upper  portion  of  the  stream, 
while  the  other  obstructions  were  found  throughout  its  entire  course. 
The  low-water  depths  at  some  points  did  not  exceed  1  foot. 

The  original  plan  for  improving  the  Altamaha  River  was  submitted 
in  1880,  and  is  given  in  Appendix  J  of  the  Annual  Report  of  the  Ghief 
of  Engineers  for  1881. 

The  revised  plan  of  improvement,  outlined  in  the  local  engineer's  report 
of  June  12, 18U0,  provides  for  the  establishment  of  a  navigable  steamboat 
channel,  3  feet  deep  at  ordinary  summer  low  water,  between  the  junc- 
tion of  the  Oconee  and  Ocmnlgee  rivers  and  the  town  of  Danen. 

This  is  to  be  accomplished  by  (1)  removing  rock  shoals  and  sand 
bars;  (2)  building  deflecting  dikes  and  closing  incipient  cnt-ofifs;  (3) 
removing  snags  and  logs  from  the  channel  and  overhanging  trees  from 
the  banks  of  the  stream;  (4)  revetting  caving  banks. 

The  cost  of  the  improvement  as  given  in  the  project  of  1890  is  esti- 
mated, in  round  numbers,  at  9129,000,  provided  funds  are  regularly  and 
adequately  supplied. 

From  $3,000  to  $5,000  will  be  required  for  the  annual  maintenance 
of  the  completed  work. 

The  entire  amount  expended  on  the  improvement  of  Altamaha  River 
from  its  commencement  in  1881  to  June  30,  1897,  was  $114,251.32. 

The  total  amount  expended  under  the  present  project  to  June  30, 1897, 
amounted  to  $44,474.73. 

For  a  history  of  work  done  under  the  original  project,  see  page  1246 
of  the  Annual  Report  of  the  Chief  of  Engineers  for  1889.  For  a  sum-, 
mary  of  work  done  under  the  revised  project,  see  page  1514  of  the  same 
oflScer's  report  for  1897. 

At  the  end  of  the  fiscal  year  1897  the  works  of  improvement  were  in 
good  order  and  the  channel  was  in  fair  condition,  some  snags  requiring 
removal. 

Fo  work  has  been  done  during  the  fiscal  year  just  ended;  the  chan- 
nel requires  clearing. 
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The  commerce  of  the  river  before  the  improvement  was  began 
amonnted  to  about  100,000  tons  annually,  valued  at  about  $1,000,000. 
For  1897  it  was  estimated  at  22,000  tons,  valued  at  $540,000,  aside  from 
a  very  large  amount  of  lumber  and  timber. 

July  1, 1897,  balance  unexpended $5,748.68 

June  30, 18%,  amoont  expended  during  fiscal  year 485.77 

July  1,1898,  balance  unexpended 5,262.91 

{Amount  ^eetimated)  required  for  completion  of  existing  project 107, 000. 00 
Amount  tnat  can  be  profitably  expended  in  fincal  year  ending  J  une  30, 1900    10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  riyer  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  O  5.) 

6.  Oconee  River ^  Georgia. — The  Oconee  Eiver  rises  in  tbe  nortbeastem 
part  of  Georgia,  flows  in  a  southeasterly  direction,  and  unites  with  the 
Ocmulgee  to  form  the  Altamaha.  A  detailed  description  of  this  river 
is  givto  in  the  report  of  the  preliminary  examination  and  survey,  printed 
as  House  Ex.  Doc.  No.  211,  Fifty-first  Congress,  tirst  session,  and 
reprinted  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1890, 
pages  1430  and  1432. 

For  the  greater  part  of  the  year  the  river  is  navigable  for  steamboats 
drawing  from  3  to  4  feet,  but  during  the  low- water  season  there  are 
various  shoals  with  low- water  depths  of  not  more  than  2  feet.  The 
chief  obstructions  to  navigation  consist  of  sand  bars,  rock  shoals,  over- 
hanging trees,  snags,  and  sanken  logs. 

The  original  plan  for  improving  the  Oconee  River  was  submitted  in 
1876,  and  is  given  in  the  Annual  Report  of  the  Chief  of  Engineers  for 
that  year.    That  plan  was  modified  in  1878, 1880,  and  1888. 

The  present  plan  of  improvement,  outlined  in  the  report  of  February 
5, 1890,  provides  for  the  establishment  of  a  navigable  steamboat  chan- 
nel 3  feet  deep  at  ordinary  summer  low  water  from  Milledgeville  to  the 
river's  mouth. 

This  is  to  be  accomplished  by  (1)  removing  rafts,  rock  shoals,  and 
sand  bars;  (2)  enlarging  portions  of  the  river,  revetting  caving  banks, 
and  closing  incipient  cutoffs;  (3)  removing  snags  and  logs  from  the 
channel  and  overhanging  trees  from  the  banks  of  the  stream. 

The  cost  of  the  improvement  is  estimated  at  $171,000,  provided  funds 
are  regularly  and  adequately  supplied. 

From  $1,000  to  $5,000  will  be  required  for  annual  maintenance  of  the 
oompleteii  work. 

The  entire  amount  expended  on  the  improvement  of  Oconee  River 
from  its  commencement  in  1878  to  June  30, 1897,  was  $109,028.58. 

The  total  amount  expended  under  the  present  project  to  June  30, 
1897,  was  $64,829.76. 

For  a  history  of  work  done  under  the  original  project,  see  page  1253 
of  the  Annual  Report  of  the  Chief  of  Engineers  for  1889.  For  a  sum- 
mary of  work  done  under  the  present  project,  see  pages  1516  and  1517 
of  the  same  officer's  report  for  1897. 

At  the  end  of  the  fiscal  year  1897  the  channel  was  in  fair  condition, 
a  number  of  snags  requiring  removal. 

The  total  amount  'expended  during  the  fiscal  year  just  ended  was 
$2,718.43,  and  resulted  in  removing  obstructions  from  the  channel  and 
putting  the  same  in  good  condition  from  the  Forks  up  to  a  point  4  miles 
below  the  Central  Railroad  Bridge  (station  104  miles).  Above  this 
point  the  channel  is  much  obstructed  and  in  great  need  of  being 
cleared. 
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At  the  end  of  the  fiscal  year  the  channel  was  in  &ir  condition. 

No  reliable  statistics  of  the  commerce  of  the  river  before  the  improve- 
ment was  begun  are  available^  From  1880  to  1885  the  information  at 
hand  only  mentions  cotton,  guano,  rosin,  spirits  of  turpentine,  and  mer- 
chandise, all  of  these  in  considerable  quantities. 

In  1897  the  tonnage  of  freight  was  estimated  at  22,550,  valued  at 
about  $800,000;  besides  this  about  180,000  tons  of  cypress  and  pine 
timber,  valued  at  about  $690,000,  was  rafted  down  the  river. 

Jalyl,  1897,  balance  anexpended $5,371.42 

June  30,  1898,  amount  expended  daring  fiscal  year 2,718.43 

Jnly  1, 1898,  balonoe  unexpended 2,652.99 

{AJnonnt  (estimated)  required  for  completion  of  existinff  project 122, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30,1900    10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  O  6.) 

7.  Oiymulgee  River ^  Georgia. — ^The  Ocmulgee  River  is  formed  by  the 
junction  of  the  South  and  Yellow  rivers,  about  20  miles  below  Goving- 
ton^  and  flows  thence  in  a  southeasterly  direction  about  250  miles, 
where  it  unites  with  the  Oconee  to  form  the  Altamaha.  A  detailed 
description.of  this  river  is  found  in  the  rei)ort  of  the  preliminary  exami- 
nation and  survey,  printed  as  House  Ex.  Doc.  No.  215,  Fifty-first  Con- 
gress, first  session,  and  reprinted  in  the  Annual  Beport  of  the  Chief  of 
Engineers  for  1890,  pages  1455  and  1458. 

For  the  greater  part  of  the  year  the  river  is  navigable  for  steamboats 
drawing  from  3  to  4  feet,  but  during  the  low- water  season  there  are 
various  shoals  with  depths  of  not  more  than  2  feet.  The  chief  obstrucr 
tions  to  navigation  consist  of  rock  shoals,  sand  bars,  overhanging  trees, 
snags,  and  sunken  logs. 

The  original  plan  for  improving  Ocmulgee  Eiver  was  submitted  in 
1876,  and  is  given  in  the  Annual  Report  of  the  Chief  of  Engineers  for 
that  year.    That  project  was  revised  in  1882  and  again  in  1886. 

The  present  plan  of  improvement,  outlined  in  the  report  of  February 
5, 1890,  provides  for  the  establishment  of  a  navigable  steamboat  chan- 
nel 3  feet  deep  at  ordinary  summer  low  water  from  Macon  to  the  river's 
mouth. 

This  is  to  be  obtained  by  (1)  removing  rock  shoals  and  sand  bars; 
(2)  closing  incipient  cutofi's  and  revetting  caving  banks;  (3)  removing 
snags  and  logs  from  the  channel  and  overhanging  trees  from  the  banks 
of  the  stream. 

The  cost  of  the  improvement,  as  given  in  the  project  of  1890,  is 
estimated  at  $210,000,  provided  funds  are  regularly  and  adequately 
supplied. 

From  $1,000  to  $5,000  will  be  required  for  the  annual  maintenance  ot 
the  completed  work. 

The  entire  amount  expended  on  the  improvement  of  Ocmulgee  Eiver 
from  its  commencement  in  1876  to  June  30, 1897,  was  $149,975.24. 

The  total  amount  expended  under  the  present  project  to  June  30, 
1897,  was  $70,720.19. 

For  a  detailed  history  of  the  work  done  under  the  original  project 
see  page  1258  of  the  Annual  Report  of  the  Chief  of  Engineers  for  1889. 
For  a  summary  of  the  work  done  under  the  present  project  see  pages 
1619  and  1520  of  the  same  officer's  Annual  Report  for  1897. 

At  the  end  of  the  fiscal  year  1897  the  channel  was  in  fair  condition, 
a  number  of  snags  requiring  removal. 
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The  total  amonnt  expended  dnring  the  fiscal  year  just  closed  was 
$4,463.76,  and  resalted  in  remoying  all  serions  obstructions  from  the 
channel,  so  that  at  the  end  of  work  it  was  in  good  condition  from  the 
Forks  up  to  Macon.  Since  then,  howevery  a  number  of  snags  have 
lodged  in  it,  and  at  the  close  of  the  fiscal  year  the  river  was  in  need  of 
further  clearing. 

Ko  reliable  statistics  of  the  commerce  of  the  river  before  the  improve- 
ment was  begun  are  available.  It  is  stated  in  1889  to  have  consisted 
principally  of  naval  stores,  cotton,  merchandise,  camp  supplies,  etc., 
and  also  of  timber  rafted  down  the  river.  In  1887-88  about  14,300 
barrels  of  turpentine  and  50,700  barrels  of  rosin  are  stated  to  have 
been  shipped,  while  probably  $300,000  worth  of  timber  was  rafted 
down  the  river.  In  1896  the  tonnage  was  estimated  at  120,000  tons, 
valued  at  $2,000,000.    I^o  data  are  available  for  1897. 

July  IflSSl,  balance  unexpended $4,524.76 

June  30, 18^  amonnt  expended  daring  fiscal  year 4,468.76 

July  1, 1898,  balance  nnexpended 61.00 

(Amonnt  (estimated)  required  for  completion  of  existing  project 166, 000. 00 
Amonn  t  tbat  can  be  pTofitablT  expended  in  fiscal  jear  ending  J  uuo  30, 1900    10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4^  1897. 

(See  Appendix  O  7.) 

8.  Brunswick  Ha/rbor^  Oeargia.—Ahoxit  2  miles  above  the  city  of 
Brunswick  Tartle  Biver  is  divided  by  Buzzard  Island  into  two  branches, 
the  smaller  one,  flowing  to  the  eastward  of  the  island  and  upon  which 
the  city  of  Branswick  is  sitaated,  being  known  as  East  River,  the  other 
retaining  the  name  of  Turtle  Biver.  These  streams  unite  again  about 
IJ  miles  below  the  city  to  form  Brunswick  River.  The  lower  part  of 
East  River  forms  what  is  known  as  the  harbor  of  Brunswick. 

Turtle  and  Brunswick  rivers  have  low-water  depths  of  from  4  to  6 
fothoms.  Over  the  shoal  in  East  River  in  front  of  the  city  there  was, 
when  the  existing  project  of  improvement  was  adopted,  a  low-water 
depth  of  only  1^  fathoms.  The  mean  rise  and  fall  of  tide  is  about  6.6 
feet.  Operations  for  the  improvement  of  this  harbor  have  been  carried 
on  in  accordance  with  a  project  of  improvement  prepared  by  General 
Gillmore,  the  officer  then  in  charge,  and  printed  as  Ajppendix  M  12, 
Annual  Report  of  the  Chief  of  Engineers  for  1886.  This  project  is  an 
enlargement  and  a  modification  of  a  previous  one  submitted  by  the 
same  ofiScer  and  printed  as  Appendix  J  7,  Annual  Report  of  the  Chief 
of  Engineers  for  1880. 

The  following  comprise  the  main  features  of  the  plan  of  improvement : 

(1)  A  training  wall  projecting  from  the  most  easterly  point  of  Buz- 
zard Island  and  located  approximately  parallel  to  and  1,000  feet  or  less 
distant  from  the  opposite  shore  of  East  River. 

(2)  A  low  dam  across  Turtle  River  extending  obliquely  upstream 
from  the  upper  end  of  Buzzard  Island  to  the  opposite  shore  of  Blythe 
Island. 

(3)  Short  spur  jetties  in  the  lower  part  of  East  River. 

(4)  Dredging  in  the  vicinity  of  Turtle  River  Dam  and  on  the  shoal 
in  the  lower  part  of  East  River. 

The  training  walls  and  spurs  were  to  be  constructed  of  palmetto  cribs 
loaded  with  stone,  or  of  successive  courses  of  log  and  brush  mattresses 
loaded  with  riprap  stone.  .  The  works  were  intended  to  establish  and 
maintain  a  15-foot  low-water  channel  across  the  shoal  in  East  River. 
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Tbe  cost  of  the  original  project  was  estimated  at  $73,187.50,  and  as 
modified  at  $190,000. 

In  his  report  of  November  26, 1894,  concerning  a  revision  of  the  proj- 
ect of  improving  harbor  at  Brunswick,  the  local  engineer  stated  that — 

It  will  be  more  economical  and  advantageous  to  maintain  the  desired  depth  of  15 
feet  at  mean  low  water  by  keeping  the  training  wall  in  good  condition  and  by 
annual  dred^ng  than  by  constructing  a  dam  across  Turtle  Kiver  and  further  chan- 
nel contraction. 

He  also  estimated  the  cost  of  maintenance  at  $15,000  per  annum, 
provided  that  sum  be  made  available  each  year. 

The  entire  amount  expended  on  the  improvement  of  Bmnswick  Har- 
bor from  its  commencement,  including  an  appropriation  of  $10,000  made 
in  1836  for  dredging,  to  June  30,  1897,  was  $218,268^4,  of  which 
$10,000  was  for  maintenance. 

The  amount  expended  on  the  existing  project  to  June  30, 1897,  was 
$18,268.34,  and  had  resulted  in  the  construction  of  a  training  wcdl 
4,509  feet  long  and  in  the  dredging  of  the  channel  to  15  feet  at  mean 
low  water. 

At  the  end  of  the  fiscal  year  of  1897  the  training  wall  was  in  good 
condition  and  dredging  along  the  city  front  in  East  Biver  and  in  Acad- 
emy Greek  was  nearly  completed.  For  a  summary  of  past  work  see 
page  1274  of  the  lieport  of  the  Chief  of  Engineers  for  1896  and  page 
1523  of  the  report  of  tbe  same  officer  for  1897. 

The  total  amount  expended  during  the  fiscal  year  just  ended  was 
$6,107.22. 

At  the  close  of  the  work,  which  consisted  in  dredging,  there  was  an 
available  channel  of  12i^  feet  depth  at  mean  low  water  in  Academy 
Creek  and  of  15  feet  depth  at  mean'  low  water  along  the  city  trout  in 
East  Eiver.    So  far  as  known,  the  channel  has  not  deteriorated. 

Before  the  improvement  (in  1880)  the  annual  tonnage  of  the  port  of 
Brunswick  was  about  100,000,  consisting  chiefly  of  lumber,  naval  stores, 
wood,  rice,  and  sundry  provisions,  and  valued  at  about  $1,700,000.  In 
1897  the  shipments  of  lumber,  railroad  ties,  cotton,  and  naval  stores 
amounted  to  about  693,000  tons,  and  were  valued  at  more  than 
$12,500,000. 

July  1,  1897,  balance  unexpended $6,781.66 

Jane  30, 1898,  amount  expended  during  fiscal  year 6, 107. 22 

July  1, 1898,  balance  unexpended 624.44 

'Amount  (estimated)  required  for  cbmnlotton  of  existing  project (•) 

Amount  that  can  be  profitably  oxpenaod  in  fiscal  year  ending  June  30, 

1900,  for  maintenance  of  improvement 10,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  O  8.) 

9.  Inside  water  route  beticeen  Savannah^  Oa,j  and  Femandina^  Fla. — 
The  location  of  this  route  is  shown  by  a  dotted  line  on  Coast  Survey 
Charts  Nos.  156  and  157,  and  a  detailed  description  of  it  and  its  original 
condition  is  given  in  Appendix  N  12,  Annual  Eeport  of  the  Chief  of 
Engineers  for  1892,  pages  1311-1326. 

The  distance  from  Savannah  to  Femandlna  by  the  inside  route  just 
described  is  about  160  miles. 

Touching  at  Darien  en  route  increases  the  distance  by  about  20  miles, 
and  at  Brunswick  by  about  12  miles. 

•Indeterminate. 
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In  its  original  condition  the  channel  depth  was  less  than  5  feet  at 
mean  low  water  in  some  places. 

The  original  project  of  improvement,  adopted  in  1892,  provides  for 
the  establishment  of  a  channel  7  feet  deep  at  mean  low  water  between 
Savannah,  Ga.,  and  Femandina,  Fla.  This  is  to  be  accomplishexl  by 
the  improvement  of  Bomerly  Marsh,  Mud  Biver,  Little  Mud  Biver,  and 
Jekyl  Greek  by  means  of  dredging  and  the  construction  of  closure  dams 
and  training  walls  of  brush  mattresses  loaded  with  riprap  stone.  The 
estimated  cost  of  the  improvement  is  $105,000,  provided  that  the  entire 
sum  is  made  at  once  available.  If  funds  are  made  available  in  smaller 
amounts  the  cost  of  the  improveinent  will  be  increased. 

The  total  amount  expended  up  to  June  30, 1897,  was  $36,489.49.  Up 
to  this  time  operations  had  been  entirely  confined  to  Jekyl  Greek.  A 
summary  of  them  will  be  found  on  page  1536  of  the  Beport  of  the 
Ghief  of  Engineers  for  1897.  Besides  this  the  sum  of  $24,000,  appro- 
priated specifically  for  the  improvement  of  Jekyl  Greek,  had  been 
expended  for  .that  purpose.  At  the  end  of  the  fiscal  year  1897  the 
available  channel  depth  through  Jekyl  Greek  had  deteriorated  from  6 
feet  to  5  feet  at  mean  low  water. 

The  total  amount  expended  during  the  fiscal  year  just  ended  was 
$11,169.04.  Work  was  confined  to  Jekyl  Greek  and  Mud  Biver.  At 
the  former  place  the  channel  over  the  bar  at  the  mouth  was  deepened  to 
7  feet  at  mean  low  water,  and  the  channel  in  the  creek  was  deepened 
to  8  feet  at  mean  low  water.  At  the  end  of  the  past  fiscal  year  the 
latter  is  stated  to  have  shoaled  somewhat.  The  dredging  in  Mud 
Biver  was  done  to  connect  the  deep  water  of  Sapelo  Sound  with  that 
of  New  Tea  Kettle  Greek  by  a  channel  7  feet  deep  at  mean  low  water. 
At  the  end  of  the  fiscal  year  the  work  had  not  been  entirely  completed. 
The  dredged  channel  in  the  entrance  (east  range),  where  only  one  cut, 
40  to  45  feet  wide,  was  made,  was  claimed  by  local  steamboat  men  to 
have  shoaled  in  some  places  and  to  be  not  much  used  on  account  of  its 
narrowness  and  the  lack  of  suitable  ranges. 

The  value  of  the  commerce  passing  through  this  route  was  estimated 
in  1890  at  between  $200,000  and  $400,000  per  annum.  For  1897  no  data 
are  available. 

Jnly  1, 1897.  balance  unexpended $12,510.51 

Jane  30, 1898,  amount  expended  daring  fiscal  year 11, 159. 94 

July  1, 1898,  balance  anexpended 1,350.57 

July  1,  1898,oat8tandingriabilitieB. $540.95 

Jnly  1, 1898,  amount  covered  by  uncompleted  contracts 759. 62 

1,300.57 

July  1, 1898,  balance  available - 50.00 

{Amount  (estimated)  required  for  completion  of  existing  project 56, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1900    20, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  O  9.) 

10.  Removing  sunken  vessels  or  craft  obstructing  or  endangering  navi- 
gation.— During  the  fiscal  year  just  ended  there  were  removed,  under 
special  authority  of  the  Secretary  of  War,  the  wreck  of  a  wooden  ves- 
sel and  a  rafb  of  logs  irom  the  channel  in  Darien  Harbor,  Georgia,  the 
work  being  done  by  hired  labor  at  a  cost  of  f  591.07. 

There  was  also  removed,  under  special  authority  of  the  Department, 
the  wreck  of  the  steamer  B.  L.  Mahey  from  the  channel  in  Brunswick 
Harbor,  the  work  being  done  by  contract  at  a  cost  of  $d95. 
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There  was  also  removed,  under  sjiecial  authority  of  the  Department, 
the  wreck  of  the  steamer  Allen  from  the  channel  in  Ocmulgee  River, 
the  work  being  done  by  hired  labor  at  a  cost  of  $113.07.  The  cost  of 
taking  out  and  depositing  on  the  bank  boiler  and  engine  ($56.54)  was 
refunded  by  the  owner  when  these  articles  were  turned  over  to  him. 
This  amount  was  placed  to  the  credit  of  the  Treasurer  of  the  United 
States. 

(See  Appendix  O  10.) 

IMPROVEMENT  OP  CUMBERLAND  SOUND,  GEORGIA  AND  FLORIDA,  AND 
OF  CERTAIN  RIVERS  AND  HARBORS  IN  FLORIDA. 

This  district  was  in  the  charge  of  Lieut.  Ool.  W.  H.  H.  Benyaurd,  Corps 
of  Engineers,  having  under  his  immediate  orders  Gapt.  Bobert  P.  John- 
ston, U.  S.  Volunteers,  first  lieutenant,  Corps  of  Engineers,  to  Feb- 
ruai^y  1,  1898,  and  since  June  19, 1898,  and  M^.  William  W.  Harts, 
U.  S.  Volunteers,  first  lieutenant,  Corps  of  Engineers,  since  April  28, 
1898. 

1.  Cumberland  Sound^  Georgia  and  Florida. — This  work  was  in  the 
charge  of  Capt.  O.  M.  Carter,  Corps  of  Engineers,  to  July  20, 1897,  and 
of  Capt  Cassius  B.  Gillette,  Corps  of  Engineers,  from  July  20, 1897, 
to  December  6, 1897.  The  available  depth  of  the  entrance  in  its  unim- 
proved condition  varied  from  11  to  12.5  feet  at  mean  low  water.  The 
mean  rise  and  fall  of  tide  is  5.9  feet  The  original  plan  of  improving 
the  entrance  was  submitted  in  1879,  and  is  given  in  the  Annual  Report 
of  the  Chief  of  Engineers  for  that  year.  A  revised  plan  was  submitted 
in  1891.  A  second  revision  of  the  plan  of  improvement  was  submitted 
in  1895,  and  is  printed  in  Annual  Beport  of  the  Chief  of  Engineers  for 
1896,  page  1289  et  seq.  It  contemplates  the  construction  of  two  jetties, 
composed  of  riprap  stone,  with  a  hearting  of  small  stone,  resting  upon  a 
foundation  mattress  of  brush,  starting,  respectively,  from  the  shores  on 
opposite  sides  of  the  entrance  and  extending  seaward  across  the  bar. 
These  jetties  are  intended  to  establish  a  mean  low-water  channel  across 
the  bar  not  less  than  19  feet  in  depth. 

This  project  was  authorized  by  the  river  and  harbor  act  of  June  3, 
1896.  The  cost  of  the  improvement  was  originally  estimated  at 
$2,071,023,  as  revised  in  1891  at  $2,079,500,  and  as  revised  in  1895  at 
$2,350,000  for  completion.  Revision  of  the  estimates  was  rendered 
necessary  from  the  fact  that  funds  had  been  supplied  irregularly  and 
in  entirely  inadequate  amounts  for  the  proper  prosecution  of  the  work. 

Previous  to  the  adoption  of  the  project  of  1895  the  sum  of  $932,500 
had  been  expended  on  the  improvement,  resulting  in  carrying  the  north 
jetty  18,308.8  feet  and  the  south  jetty  10,062.48  feet  seaward.  There 
had  been  used  in  this  work  574,276  square  yards  of  mattresses, 
133,866.74  cubic  yards  of  riprap  stone,  and  2,071.8  cubic  yards  of 
oyster  shells. 

Under  the  provisions  of  the  river  and  harbor  act  of  June  3, 1896,  a 
contract  was  entered  into  October  8, 1896,  for  all  jetty  work  required 
for  completion  of  the  improvement.  Work  was  commenced  on  Decem- 
ber 7, 1896,  and  continued  to  October  9, 1897,  on  which  date  the  con- 
tractor suspended  operations  and  has  not  since  resumed. 

Under  this  contract,  up  to  June  30, 1897,  the  north  jetty  was  extended 
1,577.8  feet  to  station  19,862.8,  and  the  south  jetty  was  extended  3,792.2 
feet  to  station  13,854.7.  There  had  been  used  in  this  work  346,287.72 
square  yards  of  mattresses,  9,437.96  cubic  yards  of  third-class  and 
8^018:35  cubic  yards  of  fourth-class  riprap  stone. 
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The  total  amonnt  expended  on  the  improvement  of  .Onmberland 
Sound  up  to  June  30. 1897,  was  $936,670.99,  of  which  $4,170.99  was 
under  the  project  of  1895  and  the  provisions  of  the  act  of  June  3, 1896. 
No  payment  had  been  made  to  the  contractor. 

During  the  past  fiscal  year  the,  north  jetty  was  extended  549.6  feet  to 
station  20,412.4.  There  were  placed  in  the  north  jetty  111,868.75  square 
yards  of  mattresses,  375.63  cubic  yards  of  third-class  and  7,616.93  cubic 
yards  of  fourth-class  riprap  stone.  And  in  the  south  jetty  1,361.81  cubic 
yards  of  fourth-class  riprap  stone  was  used. 

Work  to  the  total  amount  of  $604,685.21  (subject  to  deductions)  has 
been  performed  under  the  present  contract.  The  contractor  has  been 
paid  $345,000,  leaving  a  bahince  due  of  $259,685.21  (subject  to  deduc- 
tions).   No  funds  were  available  June  30, 1898,  for  making  payment. 

The  construction  of  the  jetties  has  as  yet  had  no  effect  in  establish- 
ing or  maintaining  a  channel  over  the  bar,  not  having  been  far  enough 
advanced  to  control  the  currents  and  wave  action.  The  sailing  channel 
stiil  crosses  the  south  jetty.  With  the  funds  made  available  by  the 
appropriation  of  $50,000,  made  by  the  deficiency  appropriation  act 
approved  July  19, 1897,  the  shoal  places  in  this  channel  were  twice 
dredged  out  during  the  fiscal  year.  EfPorts  were  also  twice  made  to 
deepen  the  cut  through  the  south  jetty  from  14  to  17  feet  at  mean  low 
water,  but  the  plant  available  did  not  accomplish  much.  A  plant  bet- 
ter adapted  to  the  work  was,  however,  secured  on  June  30,  and  will  be 
used  in  an  endeavor  to  complete  the  removal  of  the  necessary  material 
during  July.  A  channel  with  least  depth  of  17  feet  at  mean  low  water 
over  the  ocean  bar  and  to  the  jetty  crossing  was  completed  in  June. 
Vessels  drawing  14}  feet  could  enter  at  mean  low  water  on  June  30, 
1898. 

There  was  dredged  from  the  sailing  channel  during  the  year  87,311 
cubic  yards  of  material.  From  the  cut  through  the  south  jetty  about 
130  cubic  yards  of  rock,  23  logs,  and  7  binders  were  removed. 

Before  improvement  (in  1879)  the  annual  in  and  out  bound  tonnage 
at  Eernandina  was  about  300,000,  and  the  value  of  imports  and  exports 
about  $2,500,000;  lumber,  naval  stores,  and  cotton  being  the  principal 
articles.  In  1896  these  figures  had  risen  to  about  400,000  and  about 
$9,500,000,  respectively.  In  addition  to  the  former  articles  of  export, 
a  considerable  amount  of  phosphate  rock  was  shipped  coastwise  and 
to  foreign  ports. 

July  1, 1897,  balance  unexpended $350,829. 01 

Amoant  appropriated  by  deficiency  act  approyed  July  19, 1897 50, 000. 00 

Amount  appropriated  by  sundry  eivil  act  approved  July  1, 1898*. 450, 000. 00 

850,829.01 
June  30, 1898,  amoant  expended  daring  fiscal  ye%r. 862, 924. 51 

Jnly  1, 1898,  balanoe unexpended 487,904.50 

July  1, 1898,  outstanding  liabilities $261,437.87 

July  1. 1808,  amount  oovered  by  uncompleted  contracts.  *  1, 536, 564. 79 

1,798,002.66 

'Amount  (estimated)  required  for  completion  of  existing  project 1, 495, 000. 00 

Amonnt  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,  1900 :      400,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  P  1.) 

*  This  work  is  carried  on  under  a  continuing  contract. 
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J2.  St  Johns  River^  Florida. — Previous  to  the  commencement  of  im- 
provement the  mean  low-water  channel  depth  across  the  bar  at  the 
month  varied  from  5  to  7  feet,  with  a  tidal  range  of  5.22  feet  This  bar 
is  formed  of  sand,  and  was  extremely  dangerous,  as  the  channel  across 
it  shifted  continuously  north  and  south  through  a  range  of  about  1  mile. 

The  least  mean  low-water  channel  depth  in  the  river  was  about  11.5 
feet,  all  obstructions  being  sand  or  mud.  The  tidal  range  in  the  river 
varies  from  about  4.5  feet  at  the  mouth  to  about  1  foot  at  Jacksonville. 

The  original  plan  of  improvement  contemplated  the  formation  of  a 
continuous  channel  with  a  mid  depth  of  not  less  than  15  feet  at  mean 
low  water  from  Jacksonville  to  the  ocean,  a  distance  of  about  27.5  miles. 
The  two  points  where  work  was  required  to  gain  this  depth  were  at  the 
bar  at  the  mouth  and  in  a  reach  of  the  river  near  Dames  Point,  12  miles 
above.    The  work  was  divided  into  two  parts: 

1.  The  formation  of  a  channel  across  the  bar  at  the  mouth  by  the  con- 
centration and  direction  of  the  tidal  currents  by  two  jetties  to  start 
from  the  opposite  shores  at  the  entrance,  and  to  converge  until,  on  the 
bar,  their  outer  ends  should  be  approximately  parallel  and  1,600  feet 
apart. 

2.  The  improvement  of  the  Dames  Point  reach  by  dredging,  and  the 
construction  of  works  of  protection,  under  a  project  approved  June  11, 
1891,  and  modified  March  28, 1892. 

It  was  estimated  that  the  cost  of  obtaining  a  channel  over  the  bar  15 
feet  in  depth  at  mean  low  water  under  the  approved  project  would  be 
$1,306,409,  and  for  improving  the  river  in  accordance  with  the  approved 
modified  project,  which  contemplated  a  navigable  channel  of  18  feet 
mean  low- water  depth  from  inside  the  bar  to  Jacksonville,  would  be 
$324,000. 

The  work  done  on  this  river  and  bar  having  been  in  a  marked  de- 
gree successful,  and  having  demonstrated  the  possibility  of  obtaining 
a  channel  of  much  greater  depth  than  that  originally  contemplated,  a 
])lan  was  submitted,  under  authority  of  the  river  and  harbor  act  of 
August  18, 1894,  for  continuing  the  work  of  improvement  with  a  view 
of  obtaining  a  channel  depth  of  24  feet  from  Jacksonville  to  the  ocean. 
This  project  contemplates  the  dredging  of  a  channel  300  feet  wide  and 
24  feet  deep  through  all  shoals,  and  the  construction  of  training  dikes 
in  the  river  proper,  at  an  estimated  cost  of  $600,000;  also  the  extension 
of  the  north  jetty  at  the  mouth  of  the  river  1,600  feet,  and'  of  the  south 
jetty  500  feet,  and  raising  these  jetties  throughout  their  entire  length, 
at  an  estimated  cost  of  $1,509,750;  in  all,  $2,109,750. 

Under  the  provisions  of  the  river  and  harbor  act  of  June  3, 1896, 
this  project  was  adopted,  and  $200,000  was  appropriated  for  continuing 
the  improvement  in  accordance  therewith. 

The  amount  expended  on  this  improvement  to  June  30, 1897,  was 
$1,452,498.42. 

Improvement  of  the  river  between  the  bar  and  Jacksonville  was 
effected  by  the  citizens  of  Duval  County,  Fla.,  at  a  cost  of  $303,206.26, 
and  consisted  of  forming  a  channel  200  feet  wide  and  18  feet  deep  at  low 
water  by  dredging  and  construction  of  training  dikes. 
.  There  has  been  no  work  done  in  the  river  proper  since  the  completion 
of  that  done  by  Duval  County  in  1894.  The  dredged  cuts  have  i^ain- 
tained  themselves  very  well,  except  the  two  lower  ones,  where  shoaling 
to  such  extent  has  taken  place  as  to  make  the  available  depth  only 
about  13  feet  at  low  water. 

The  sum  of  $50,000  was  reserved  from  the  appropriation  of  $200,000 
made  by  the  act  of  June  3, 1896^  and  with  the  balance  of  $160^1000  work 
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was  ca^ed  on  on  the  jetties  under  a  contract  entered  into  January  2, 

1897.  Work  under  this  contract  was  completed  November  25, 1897. 
There  was  placed  in  the  jetties  a  total  of  45,131.23  tons  of  first-class  and 
7,699.73  tons  of  second-class  stone.  The  south  jetty  was  built  up  to  the 
level  of  mean  high  water  from  the  shore  to  Station  8200,  and  to  the  level 
of  mean  low  water  from  there  to  the  outer  end,  a  distance  of  2,512  feet, 
and  the  north  jetty  was  built  to  a  height  of  from  3  to  7  feet  above  moan 
low  water  from  Station  9450'to  the  outer  end,  a  distance  of  1,484  feet. 

The  remainder  of  the  north  jetty  has  been  in  about  the  same  condition 
since  1892.  Its  crest  from  the  shore  to  Station  6000  is  at  mean  low  water ; 
from  Station  5000  to  Station  8000  about  2  feet  below  mean  low  water, 
and  from  Station  8000  to  Station  9450  from  3  to  7  feet  below  mean  low- 
water  level.  The  total  length  of  the  north  jetty  is  10,934  feet  and  that 
of  the  south  jetty  is  10,712  feet,  not  including  the  shore  extensions. 

There  has  been  a  gradual  shoaling  on  the  bar  since  work  on  the  jetties 
was  stopped.  There  is  now  an  available  channel  depth  of  13  feet  at 
mean  low  water  across  the  bar,  as  compared  with  14f  feet  last  year.  It 
is  i>ossible  that  this  shoaling  is  only  temporary,  but  it  shows  the  imx>or- 
tance  of  extending  the  north  jetty. 

A  comparison  of  a  map  of  a  survey  of  the  bar  entrance  made  in  June, 

1898,  with  a  map  of  a  survey  made  in  December,  1897,  shows  a  shoaling 
from  15  feet  to  13  feet  depth  at  mean  low  water  and  a  decided  increase 
in  the  area  included  between  the  inner  and  outer  12-foot  contours.  There 
is  every  indication  that  this  shoaling  is  due  to  the  sand  movement 
around  the  present  end  of  the  north  jetty,  and  that  it  would  cease  were 
this  jetty  extended  and  built  up  to  a  height  sufficient  to  prevent  the 
waves  breaking  in  over  the  bar. 

The  following  table  shows  the  condition  of  commerce  in  1880,  when 
the  work  of  improvement  began;  in  1886,  just  prior  to  the  time  the 
effect  of  the  improvement  was  perceptible  on  navigation,  and  during 
the  past  three  years: 


VeasdU  entered. 

Veaaels  cleared. 

Year. 

Kunber. 

Aggregate 
tonnage. 

Average 
tonnage. 

Nomber. 

Aggregate 
tonnage. 

Average 
tonnage. 

1880 

883 
883 
848 
878 
463 

166,781 
123, 176 
828.008 
858.846 
461,941 

483 

322 
927 
923 
997 

418 
271 
850 
874 
445 

172.975 
116,044 
340,153 
360. 311 
457,097 

414 

1886 

428 

1895 

972 

1886 

964 

IWl 

1,027 

July  1,  1897,  balance  unexpended $164,501.58 

Jane  30, 1898,  amount  expended  during  fiscal  year 112, 593. 47 

July  1, 1898,  balance  unexpended 51,908.11 

July  1, 1888,  outstanding  liabilities 38.75 


July  1, 1898,  balance  available . 


51, 869. 36 


Amount  (estimated)  required  for  completion  of  existing  project 1, 909, 750. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,1900 200,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

barbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  P  2.) 

3.  YolvMa  Bar^  Florida. — The  bar  is  located  at  the  south  end,  or 

head,  of  Lake  Oeorge,  St.  Johns  Eiver,  about  162  miles  from  the  month. 

An  examination  of  the  locality  with  a  view  to  improvement  was  made 
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in  1879,  and  a  plan  was  presented  which  contemplated  the  constmction 
of  two  jetties  carried  oot  beyond  the  bar  with  their  outer  ends  from  200 
to  250  feet  apart,  with  a  view  of  obtaining  a  depth  of  6  feet  at  low  water 
over  the  bar. 

Before  any  improvement  was  commenced  the  channel  over  the  bar  was 
very  crooked  and  had  a  least  depth  varying  from  3 J  to  4J  feet. 

The  plan  above  presented  was  modified  more  or  less  in  succeeding 
years,  still  maintaining  the  jetties,  and  dredging  if  necessary  to  assist 
in  gaining  the  depth. 

In  1887  this  project  was  modified  so  as  to  limit  the  depth  to  5  feet, 
already  attained,  which  was  deemed  sofiicient  for  the  steamers  navi- 
gating the  Upper  St.  Johns  River. 

With  the  appropriations  made  since  the  inception  of  the  project  two 
jetties  have  been  built  starting  from  opposite  sides  of  the  river  bank  at 
the  south  edge  of  the  lake  and  converging  until  upon  the  bar  they  are 
2:30  feet  apart.  The  east  jetty  is  3,400  leet  long  and  the  west  jetty  2,200 
feet.  They  are  built  to  the  level  of  mean  low  water  throughout  nearly 
their  entire  lengths.  Two  rows  of  firmly  set  piles  provided  with  waling 
pieces  confine  boats  to  a  100-foot  channel  across  the  crest  of  the  bar. 
Two  hundred  and  fifty-eight  cubic  yards  of  material  was  dredged  and 
the  fender  piles  were  repaired  in  November,  1893. 

With  the  money  made  available  for  this  work  by  the  two  appropria- 
tions of  $1,000  each  made  by  acts  of  August  18, 1894,  and  June  3, 1896, 
respectively,  dredging  to  the  extent  of  4,242  cubic  yards  was  done  by 
contract  in  September  and  October,  1896.  This  resulted  in  a  channel 
through  the  shoalnear  the  ends  of  the  jetties  having  a  least  width  of 
80  feet. 

An  appropriation  of  $2,000  is  required  each  year  to  keep  the  bar  in  a 
navigable  condition. 

The  amount  expended  to  June  30, 1897,  was  $29,000. 

No  work  has  been  done  during  the  fiscal  year,  no  funds  being  avail- 
able. The  maximum  draft  that  can  be  carried  through  the  improved 
channel  at  low  water  is  5  feet. 

The  improvement  has  had  no  effect  on  commercial  interests  except  to 
render  navigation  safer  and  more  reliable. 

fAmonnt  that  can  be  profitably  expended  in  fiscal  year  ending  June  90, 
1900,  for  maintenance  of  iniprovement $2,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  riyer  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  P  3.) 

4.  Ocklawaha  BiveVy  Florida. — ^The  Ocklawaha  River  has  its  source 
in  Lake  Apopka,  central  Florida,  flows  slightly  west  of  north  for  about 
104  miles,  measured  along  the  axis  of  the  channel,  then  almost  due  east 
for  21  miles  farther,  when  it  unites  with  the  St,  Johns  River.  The  Ock- 
lawaha River  is  the  principal  outlet  of  a  number  of  large  lakes,  the 
aggregate  area  of  which  is  about  176  square  miles. 

From  Lake  Griflfin  down  for  a  distance  of  about  28  miles  the  river 
flows  through  a  wide  savanna  submerged  about  1  foot  under  water  and 
covered  with  a  dense  growth  of  saw  grass.  On  this  reach  the  river 
averages  from  30  to  40  feet  in  width  and  has  a  least  channel  depth  of 
about  5  feet;  the  current  is  very  sluggish. 

The  impediments  to  navigation  on  this  portion  of  the  river  are  the 
numerous  bends,  the  narrow  channel,  floating  islands,  and  eelgrass. 
From  the  savanna  to  the  mouth,  a  distance  of  about  58  miles,  the  banks 
are  covered  with  a  dense  growth  of  cypress  and  other  timber.  On  this 
reach  the  river  averages  from  60  to  70  feet  in  width,  and  the  least  ehan- 
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nel  depth  is  4  feet.  The  average  velocity  of  the  carrent  is  considerably 
greater  than  on  the  upper  river,  being  about  1.3  feet  per  second.  The 
principal  obstructions  to  navigation  here  are  snags  and  overhanging 
trees. 

The  project  for  the  improvement  of  this  river  consists  in  removing 
snags,  overhanging  trees,  floating  islands,  and  other  obstructions  of 
like  character,  so  as  to  give  a  fair  navigable  channel  of  4  feet  depth 
from  the  mouth  to  Leesburg,  at  the  head  of  Lake  Griffin,  a  distance  of 
94  miles.    The  estimated  cost  of  this  work  is  $26,000. 

All  appropriations  made  prior  to  the  one  in  act  of  June  3, 1896,  have 
been  expended  in  removing  snags  and  overhanging  trees.  The  result 
has  been  to  place  the  river  in  a  fairly  navigable  condition  for  a  distance 
of  about  60  miles  from  its  mouth. 

The  amoant  expended  upon  this  improvement  to  June  30, 1897,  was 
$14,000.  This  amount  includes  $4,000  appropriated  for  maintenance. 
The  appropriation  of  $3,000  for  maintenance,  made  in  act  of  June  3, 
1896,  win  be  expended  in  removing  such  logs  and  overhanging  trees  as 
have  become  obstructions  during  the  cessation  of  work. 

No  work  has  been  done  during  the  fiscal  year.  Bids  were  opened  on 
January  29, 1898,  for  furnishing  a  plant  with  which  to  do  the  work,  but 
were  all  rejected  as  too  high.  It  was  proposed  to  do  the  work  with  the 
U.  S.  snag  boat  Sutcanee  as  soon  as  her  services  should  become  availa- 
ble, but  the  war  with  Spain  has  prevented  bringing  her  around  from  the 
west  coast  of  Florida. 

The  maximum  draft  that  can  be  carried  at  low  water  is  4  feet 

The  improvement  of  this  river  has  had  no  effect  on  commercial  inter- 
ests except  to  render  navigation  more  safe.  If  the  project  were  com- 
pleted, large  amounts  of  agritoltural  products  and  general  merchandise 
would  be  carried  by  water  from  Leesburg  to  Jacksonville. 

July  1, 1S97,  balance  anexpended $3,000.00 

July  1, 189S,  balance  unexpended 3,t)00.00 


Amount  (estimated)  Tequiied  for  completion  of  existing  project 15, 000. 00 

Amount  that  can  be  prolitably  expended  in  fiscal  year  ending  June  30, 

1900,  including  maintenance 9,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  snndry  oiyil  act  of  June  4, 1897. 

(See  Appendix  P  4.) 

5.  St.  Augustine  Harbor ^  Florida. — The  approved  project  is  to  pro- 
tect the  shores  on  the  north  and  south  sides  of  the  entrance*from  erosion, 
the  work  consisting  of  groins  constructed  of  riprap  on  brush  founda- 
tion and  capped  with  concrete. 

Work  was  begun  in  1889.  Seven  groins  in  all  have  been  built,  three 
on  the  north  beach  and  four  on  Anastasia  Island,  on  the  south  side  of 
the  entrance.    Their  lengths  vary  from  220  to  549  feet. 

The  erosion  of  the  shore  line  has,  with  slight  exceptions,  been  stopped. 
The  outer  portion  of  the  north  beach  has  been  built  out  to  the  extremi- 
ties of  the  groins. 

The  appropriation  made  in  act  of  August  18,  1894,  has  not  been 
expended,  as  there  has  seemed  to  be  no  immediate  necessity  for  further 
work  to  protect  the  beach.  The  amount  available  is  reserved  for 
emergencies  that  may  arise  as  the  result  of  storms  or  a  sudden  wear- 
ing away  of  the  shore  line. 

The  amount  expended  up  to  June  30, 1897,  was  $64,999.90. 

This  improvement,  being  confined  to  the  protection  of  the  outer  shore 
lines  of  the  entrance,  has  had  no  effect  whatever  on  the  character  and 
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amount  of  commerce,  which  is  practically  nothing  as  far  as  water 
transportation  is  concerned. 

The  maxiumm  draft  that  can  be  carried  over  the  bar  at  mean  low 
water  varies  from  6  to  9  feet. 

July  1, 1897,  balance  unexpended $6,000.10 

July  1, 1898,  balance  unexpended 6,000.10 

I  Amount  (estimated )  required  for  completion  of  existing  project 24, 000. 00 

<  Submitted  in  complianre  with  requirements  of  sections  2  of  river  and 
[     harbor  acts  of  18U6  and  1867. 

(See  Appendix  P  5.) 

6.  Indian  River ^  Florida. — Operations  under  separate  projects  and 
appropriations  have  been  carried  on  at  three  localities  on  the  river,  viz: 
the  portion  of  the  river  proper  between  Goat  Creek  and  Jupiter  Inlet, 
Kegro  Cut  and  Indian  Elver  Inlet,  and  Jupiter  Inlet. 

Between  Ooat  Greek  and  Jupiter  Inlet — Under  the  provisions  of  the 
river  and  harbor  act  of  1890  a  survey  of  this  portion  of  Indian  Eiver  was 
made  and  a  project  adopted  which  contemplated  making  a  continuous 
channel  5  feet  deep  at  low  water  and  at  least  75  feet  wide  in  the  straight 
reaches,  with  as  much  greater  width  in  the  turns  as  may  be  required, 
at  an  estimated  cost  of  $44,000. 

The  Florida  Coast  Line  Canal  and  Transportation  Company  possessed 
a  franchise  granted  by  the  State  of  Florida  which  included  this  portion 
of  the  river  and  had  dredged  a  continuous  navigable  channel  along  it 
50  feet  wide  and  5  feet  deep.  After  considerable  delay  the  canal  com- 
pany made  the  necessary  relinquishment  of  the  rights  they  x>ossessed 
under  their  franchise,  and  work  under  the  appropriation  of  July  13, 1892, 
was  commenced  by  the  United  States  hydraulic  dredge  Suwanee  July 
28, 1895.  The  channel  previously  dredged  by  the  Florida  Coast  Line 
Canal  and  Transportation  Company  was  widened  at  Long  Canal,  High 
Bank  Canal,  Curved  Canal,  and  Conch  Bar  by  dredging  a  cut  50  feet 
wide  and  6  feet  deep  along  one  side.  The  aggregate  length  of  all  the 
cuts  made  by  the  United  States  was  11,075  feet,  and  the  total  amount 
dredged  was  56,665  cubic  yards.  The  amount  expended  on  this  part  of 
the  river  to  June  30, 1897,  was  $15,000. 

Negro  Gutj  Indian  Rivep  Inlet. — The  river  and  harbor  act  of  August 
18, 1894,  appropriated  $5,000  for  dredging  at  this  locality.  The  urgent 
deficiency  act  of  March  2, 1895,  made  a  further  appropriation  of  $15,000 
for  the  Same  work. 

A  project  was  adopted  contemplating  the  formation  of  a  channel  100 
feet  wide  and  6  feet  deep  from  the  channel  of  Indian  ^iver  through 
Negro  Cut  to  the  bar  at  Indian  Eiver  Inlet,  and  the  construction  of  a 
training  wall  for  its  protection,  at  an  estimated  cost  of  $32,775. 

The  available  channel  depth  before  improvement  was  1.5  feet. 

Dredging  was  begun  with  the  United  States  dredge  Suwanee  on 
January  9, 1896,  and  the  channel  called  for  by  the  project  was  com- 
pleted September  26, 1896.  A  total  of  93,583  cubic  yards  of  material 
was  removed. 

The  river  and  harbor  act  of  June  3, 1896,  appropriated  a  further  sum 
of  $7,500  for  dredging  this  channel.  The  amounts  previously  appro- 
priated were  sufQcient  to  complete  the  projected  dredging,  and  subse- 
quent appropriations  should  have  been  made  available  for  the  con- 
struction of  the  training  wall,  which  is  necessary  for  the  protection  of 
the  dredged  channel,  as  contemplated  in  the  project.  It  being  desirable 
to  commence  the  construction  of  the  training  wall,  the  question  as  to 
whether  this  appropriation  could  be  applied  to  that  purpose  was  sub- 
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mitted  to  the  Comptroller  of  the  Treasury,  who  decided  that  it  was  not 
X>erini88ible  without  farther  action  by  Congress. 

The  amount  expended  on  improvement  at  Negro  Cut  to  June  30, 1897, 
was  918,100.51.  ISo  work  has  been  done  at  this  locality  since  Septem- 
ber, 1896,  pending  action  by  Congress  to  make  the  appropriation  of 
$7,500  of  June  3, 1896,  available  lor  the  construction  of  the  training 
wall.    The  expenditure  during  the  year  was  for  repair  of  plant. 

Jupiter  Inlet. — By  act  of  Congress  approved  February  26, 1896,  an 
appropriation  of  $500  was  made  to  open  this  inlet  for  the  passage  of 
boats  and  small  vessels.  An  examination  of  the  inlet  was  made  March 
15, 1896.  It  was  found  that  the  inlet  was  entirely  closed  by  a  ridge  of 
sand  varying  in  width  from  350  to  800  feet  at  low  water,  with  a  crest 
at  an  elevation  of  7  to  9  feet  above  mean  low  water. 

The  project.adopted  contemplated  making  a  cut  40  feet  wide  on  the 
bottom  and  2  feet  deep  at  low  water.  Work  was  begun  September  5 
and  was  satisfactorily  completed  September  19, 1896.  The  total  amount 
expended  op  this  part  of  Indian  Eiver  to  June  30, 1897,  was  $500.  The 
project  was  completed. 

The  maximum  draft  that  can  be  carried  through  Indian  Biver  is  5 
feet  at  mean  low  water. 

Water  transportation  on  Indian  Eiver  was  temporarily  decreased  by 
the  extension  of  the  railroad  along  the  river  bank  to  Miami  and  by  the 
freeze  of  1894-95,  which  destroyed  or  set  back  the  growth  of  nearly  all 
the  orange  and  lemon  groves.  During  the  past  two  years,  however,  a 
new  line  of  steamers  has  been  running  on  the  river,  doing  a  large  busi- 
ness in  freight  and  passengers.  The  growers  of  this  section  have  been 
able  to  ship  their  produce  by  water  as  far  north  as  Titusville,  and 
thereby  effect  a  considerable  saving  on  incoming  and  outgoing  freight. 

INDIAN  RIVBR,   BETWEEN  GOAT  CRBBK  AND  JUPITER  INLET. 

{Amomit  (estimated)  required  for  completion  of  exiBtin^  project $29, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June30, 1900    15, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

NEGRO  CUT,  INDIAN  RITER  INLET. 

July  1,1897,  balance  unexpended $9,399.49 

Jnne  30, 1898,  amount  expended  during  fiscal  year 1, 579. 02 

July  1,1898,  balance  unexpended 7,820.47 

(See  Appendix  P  6.) 

7.  Caloosahatchee  BiveVy  Florida, — An  examination  of  this  river  with 
a  view  to  its  improvement  was  made  in  1879.  In  1887  a  survey  was 
made  from  Lake  Okeechobee  to  the  month. 

The  project  adopted  in  1882  called  for  deepening  the  channel  by 
dredging  from  the  month  to  Fort  Myers,  so  as  to  give  a  depth  of  7  feet 
at  mean  low  water  for  a  width  of  100  feet.  In  1880  and  1888  this  project 
was  modified  so  as  to  inclnde  the  improvement  of  the  upper  river  as 
fkr  as  Fort  Thompson  by  the  removal  of  snags  and  overhanging  trees, 
and  by  deepening  the  channel  near  Beautiful  Island  to  a  depth  of  4  feet. 

Before  improvements  commenced  upon  this  river  there  was  a  practi- 
cable channel  6  feet  deep  at  mean  low  water  from  the  mouth  to  4  miles 
above  Myers.  The  portion  of  the  river  which  has  the  characteristics 
of  an  estuary  was  principally  obstructed  by  oyster  beds.  Above,  as 
far  as  Fort  Thompson,  the  ruling  depth  was  3^  feet,  on  the  shoal  at 
Beantlftil  Island.  This  portion  was  obstructed  by  snags  and  over- 
hanging trees. 
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With  the  money  appropriated  from  1882  to  1890  the  shoals  below 
Myers  were  dredged  to  a  depth  of  7  feet  and  the  channels  across  the 
bars  marked  with  soitable  piles.  Above  Myers  the  shoal  at  Beantifal 
Island  was  dredged  to  4  feet  and  a  dike  or  training  wall  provided  to 
concentrate  the  water  through  the  dredged  cut.  A  large  namber  of 
snags  have  been  removed  from  this  portion  of  the  river. 

The  appropriations  since  18D0  have  been  made  for  maintenance,  and 
they  have  been  expended  in  removing  such  snags  and  overhanging 
trees  as  had  become  obstructions  during  the  cessation  of  work,  and  in 
repairing  the  channel  marks  on  the  lower  i)ortion  of  the  river. 

An  appropriation  of  $1,000  annually  or  $2,000  biennially  will  be 
required  to  keep  this  river  in  a  fair  navigable  condition. 

The  amount  expended  up  to  June  30, 1897,  was  $29,892.25. 

During  the  past  fiscal  year  6,291  cubic  yards  of  dredged  material,  246 
snags,  and  108  overhanging  trees  have  been  removed  and  11  channel 
marks  established  in  maintaining  the  improvement. 

The  maximum  draft  that  can  be  carried  at  mean  low  water  is  7  feet 
as  far  as  Myers  and  4  feet  above  Myers. 

The  deepening  and  clearing  of  the  river  has  enabled  the  growers  of 
vegetables,  oranges  and  other  fruits  to  ship  their  produce  to  the  rail- 
road at  Punta  Gorda  at  rates  materially  less  than  those  that  prevailed 
before  the  improvement  was  begun.  The  freeze  of  1894-95  has  shifted 
the  fruit  and  vegetable  industries  farther  south,  and  the  country  tapped 
by  the  Oaloosahatchee  liiver  and  tributaries  now  furnishes  a  large  and 
growing  proportion  of  the  Florida  output  of  these  commodities. 

July  1,  1897,  balance  unexpended $1,707.75 

June  30,  ISSiS,  amoant  expended  during  fiscal  year 1,484.00 

July  1, 1888|  balance  unexpended 223.75 

(Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1900,  for  maintenance  of  improvement 2,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  P  7.) 

6.  Charlotte  Harbor  and  Pease  Creek,  Jtlorida. — Work  upon  this  im- 
provement was  commenced  under  an  appropriation  of  $35,000  made 
by  the  river  and  harbor  act  of  September  19,  1890,  for  "improving, 
dredging,  and  deepening  the  chapnel  of  Charlotte  Harbor  and  Pease 
Creek  to  the  pier  at  Punta  Gorda." 

The  survey  from  Boca  Grande  Pass  to  Punta  Gorda  made  under  this 
appropriation  disclosed  a  channel  depth  of  19  feet  at  mean  low  water 
on  the  bar,  9  feet  at  the  shoals  south  of  Cape  Haze,  and  10  feet  upon 
the  shoals  near  the  wharf  at  Punta  Gorda.  The  rise  of  tide  is  approx- 
imately 2  feet. 

The  approved  project  contemplates  the  Improvement  of  the  channel 
so  as  to  give  a  depth  of  12  feet  at  mean  low  water  from  the  wharves  at 
Punta  Gorda  to  the  pass  over  a  width  of  200  feet.  The  estimated  cost 
was  $127,500,  reduced  in  1896  to  $100,000. 

Operations  have  been  carried  on  by  dredging  with  a  view  of  obtain- 
ing the  width  and  depth  contemplated.  The  work  done  under  the  first 
appropriation  of  $35,000  resulted  in  forming  a  channel  300  feet  wide 
for  a  distance  of  300  feet  in  front  of  the  wharves,  160  feet  wide  for  a 
distance  of  4,729  feet,  120  feet  wide  for  a  distance  of  1,764  feet,  where 
it  connects  with  the  12.foot  contour.  Over  nearly  the  whole  of  this 
length  the  depth  was  attained  of  over  13  feet. 

Under  the  second  appropriation^  amounting  to  $20,000,  a  channel  was 
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formed  throagli  the  lower  shoal  near  Gape  Haze  200  feet  wide  and  12 
to  13  feet  deep  at  mean  low  water,  and  through  the  shoal  near  Char- 
lotte Harbor  Light  an  available  channel  depth  across  that  shoiJ  of 
11^  feet  at  mean  low  water  was  secured. 

The  river  and  harbor  act  of  June  3, 1896,  appropriated  $20,000  for 
continuing  the  improvement.  Bids  were  opened  March  10, 1897,  to  do 
the  work  by  contract.  Ouly  one  bid  was  received,  and  that  at  the  rate 
of  29  cents  per  cubic  yard.  The  bid  was  accepted,  and  a  contract  was 
entered  into  March  27,  and  approved  April  16, 1897.  Dredging  began 
April  26,  and  was  completed  December  14, 1897.  There  were  removed 
25,922  cubic  yards  of  material  from  the  shoal  near  Cape  Haze,  and 
32,678  cubic  yards  from  the  shoal  near  the  wharves  at  Punta  Oorda, 
making  a  total  of  58,600  cubic  yards.  This  work  has  resulted  in  making 
a  channel  12  feet  deep  at  mean  low  water  from  the  wharves  at  Punta 
Gorda  to  Boca  Grande  Pass.  This  channel  is  200  feet  wide  for  the 
entire  distance,  except  through  the  cut  across  the  shoal  near  the  wharves, 
where  the  width  is  35  feet. 

The  amount  expended  up  to  June  30, 1897,  was  $57,064.05. 

The  maximum  draft  that  can  be  carried  is  12  feet  at  mean  low  water. 

The  commerce  of  Charlotte  Harbor  has  steadily  increased  since  1891. 
Most  of  the  increase  is  due  to  the  development  of  phosphate  mines  on 
Pease  Creek. 

The  commerce  consists  of  cattle,  fertilizers,  agricultural  products^ 
lumber,  fish  and  oysters,  phosphate,  and  general  merchandise. 

The  improvement  has  resulted  in  lessening  the  cost  of  water  trans- 
portation, especially  that  of  phosphate.  Ships  are  now  able  to  load 
to  a  12-foot  draft  at  the  docks  at  Punta  Gorda,  a>nd  the  amount  of  freight 
carried  by  lighters  to  the  pass  has  been  materially  decreased. 

Jnly  1, 1897,  balance  anexpended $17,935.95 

June  30;  1898,  amoant  expended  daring  fiscal  year 17,483.17 

July  1, 1898,  balance  unexpended 452.78 

July  1, 1898,  outatanding  liabilities 10.00 

July  1, 1898,  balance  available 442.78 

{Amount  (estimated)  required  for  completion  of  existing  project 25, 000. 00 
Amountthatcanbeproiitably  expended  in  fiscal  year  ending  June  30, 1900    25, 000. 00 
Submitted  in  compliauce  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  P  8.) 

9.  Sarasota  Bay^  Florida.'-The  approved  project  npon  which  work 
has  heretofore  been  done  contemplated  the  formation  of  a  continuous 
channel  100  feet  wide  and  5  feet  deep  at  mean  low  water  from  Tampa 
Bay  to  the  town  of  Sarasota,  Fla.,  a  distance  of  21^  miles,  the  estimated 
cost  for  this  stretch  being  $17,500. 

The  act  of  Congress  of  June  3, 1896,  appropriated  $2,500  for  improv- 
ing Sarasota  Bay  from  Tampa  Bay  to  Caseys  Pass,  while  heretofore  the 
improvement  was  only  for  Sarasota  Bay  "from  Tampa  Bay  to  Sarasota, 
Fla.''  The  survey  of  1889  was  made,  as  directed,  from  Tampa  Bay  €o 
Oaseys  Pass,  and  an  estimate  was  presented  amounting  to  $37,500  for 
securing  a  channel  75  feet  wide  and  3  feet  deep  at  mean  low  water 
through  the  obstructing  shoals  below  Sarasota.  Under  the  act  of  June 
3, 1896,  the  latter  project  is  included  in  the  improvement,  so  th^t  the 
total  estimate  of  cost  is  now  $55,000. 

Previous  to  any  attempt  at  improvement  there  was  a  navigable  chan- 
nel with  a  minimum  depth  of  5  feet  extending  throughout  the  length 
ENG  98 16 


242    REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  8.  ARMT. 

of  Big  Sarasota  Bay,  excepting  in  two  reaches,  Palma  Sola  Pass  and 
Long  Bar,  which  have  a  total  length  of  5,400  fee*-.  In  these  reaches 
the  available  depth  was  4.3  and  3.5  feet,  respectively.  The  tidal  range 
in  the  bay  is  1.5  feet 

Between  Sarasota  and  Oaseys  Pass,  at  the  soath  end  of  the  bay,  the 
available  channel  depth  was  1.2  feet  at  mean  low  water,  except  through 
the  Mangroves,  where  it  was  nothing. 

The  work  so  far  accomplished  has  resulted  in  the  formation  of  a 
channel  50  feet  wide  and  5  feet  deep  from  Tampa  Bay  to  Sarasota. 
This  is  the  depth  but  not  the  width  required  by  the  project.  A  chan- 
nel ha«  been  cut  1, 460  feet  into  the  shoal  at  the  Mangroves.  This  has 
resulted  in  no  benefit,  as  the  rest  of  the  shoal  is  bare  in  places  at  low 
water. 

The  improvement  so  far  effected  has  resulted  in  cheapening  the  cost 
of  transportation  between  Sarasota  and  points  north. 

The  maximum  draft  that  can  be  carried  at  low  water  is  5  feet  to 
Sarasota,  nothing  to  Gaseys  Pass. 

The  amount  expended  to  June  30, 1897,  was  $9,098.43. 

The  commercial  statistics  for  this  bay  have  been  incomplete.  The 
adjacent  country  is  still  undeveloped,  and  its  development  depends 
largely  on  the  navigability  of  the  bay.  All  trade  is  carried  on  by 
water^  and  the  improvement  effected  has  given  a  safe  passage  at  aU 
times  for  small  vessels. 

The  commerce  consists  of  cattle,  fertilizers,  agricultural  products, 
lumber,  and  general  merchandise. 

July  I,  18d7,  balance  nnexpended , #2,501.57 

June  30, 18SK8,  amount  expended  during  fiscal  year 1,930.08 

July  1, 1898,  balance  unexpended 571.54 

{Amonnt  (estimated)  required  for  completion  of  existing  project  ....••    42, 500. 00 
Amount  that  can  be  pro  H  tably  expended  in  fiscal  year  ending  J  une  30, 1900    20, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  P  9.) 

10.  Manatee  Bivery  Florida. — For  12  miles  from  its  mouth  in  Tampa 
Bay  this  river  has  the  characteristics  of  an  estuary.  Previous  to 
improvement  in  the  estuary  the  general  depth  of  the  river  varied  from 
7  to  20  feet.  At  the  mouth  there  was  a  long  shoal  with  a  depth  of  7 
feet.  Between  Palmetto  and  Braidentown  there  was  another  bar  cov- 
ered by  from  3  to  6  feet  of  water. 

An  examination  of  the  river  with  a  view  to  its  improvement  was 
made  in  1881,  and  a  project  adopted  in  1882  which  contemplated  form- 
ing a  channel  100  feet  wide  and  13  feet  deep  from  Tampa  Bay  to  Shaw 
and  McNeils  points.  In  1887  the  project  was  modified  to  cover  the 
river  as  fai*  up  as  Manatee  and  give  a  depth  of  9  feet  at  mean  low 
water.  This  channel  was  completed,  and  in  1890  the  original  project 
was  again  adopted. 

Under  the  terms  of  the  river  and  harbor  act  of  June  3, 1896,  which 
provided  that  $3,000,  or  so  much  thereof  as  necessary,  of  the  funds 
appropriated  for  improving  this  river  should  be  used  in  improving 
the  cut-off  into  Terraceia  Bay,  a  project  for  making  a  channel  through 
the  cut  off  100  feet  wide  and  6  feet  deep  was  submitted,. and  approved 
on  June  23,  1897.  It  was  estimated  that  this  channel  would  cost 
$20,000.  Previous  to  improvement  there  was  a  channel  through  this 
cutoff,  for  rowboats  only,  of  1  foot  at  mean  low  water. 

In  1883-84  a  cut  was  made  to  a  depth  of  12.5  feet  across  the  bar  at 
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the  moaih  of  the  river.  This  has  since  entirely  disappeared.  During 
and  prior  to  1890  a  channel  150  feet  wide  and  8  feet  deep  was  dredged 
through  the  shoal  between  Manatee  and  Braidentown.  In  1893  a 
channel  was  dredged  through  the  shoal  at  Sneads  Point  81  feet  wide 
and  12  feet  deep;  and  in  1896  this  channel  was  extended  and  widened, 
so  that  it  is  now  100  feet  wide  and  12  feet  deep. 

During  this  fiscal  year  a  channel  Was  cut  through  the  cut-off  into 
Terraceia  Bay  50  feet  wide,  4.5  feet  deep,  and  2,840  feet  long.  This 
channel  allows  small  craft  to  pass  to  and  from  Manatee  Biver  and  Ter- 
raceia Bay,  but  it  is  not  wide  and  deep  enough  to  permit  the  passage 
of  some  steamers  which  ply  regularly  between  Tampa  and  the  Manatee 
Biver.    The  continuation  of  this  improvement  is  desirable. 

The  amount  expended  to  June  30, 1897,  was  $43,167.19,  which  includes 
$482.75  for  the  cut-off  into  Terraceia  Bay. 

To  do  the  work  required  on  the  bar  at  the  mouth  of  the  river  in  an 
economical  and  effective  manner  the  full  amount  of  the  balance  of  funds 
required  to  complete  the  project,  $29,000,  should  be  made  available 
before  it  is  commenced. 

Likewise,  the  balance  required  to  complete  the  improvement  of  the 
cut-off',  $17,000,  should  also  be  made  available. 

The  improvement  of  this  river  has  resulted  in  a  steady  increase  in 
commerce,  which,  for  this  section,  is  carried  on  entirely  by  water.  The 
statistics  show  an  increase  in  the  value  of  exports  and  imports  from 
$816,326  in  1892  to  $^,826,444  in  1896;  during  the  same  period  the 
arrivals  and  departures  of  regular  steamers  increased  from  900  to  1,200. 

A  draft  of  9  feet  can*  be  carried  from  Tampa  Bay  through  the  mouth 
of  the  river  to  Manatee;  through  Terraceia  Cut-off,  4  feet. 

The  commerce  of  the  locality  consists  of  agricultural  products,  fer- 
tilizers, lumber,  and  general  merchandise. 

The  increase  in  tonnage  due  to  improvement  of  this  stream  for  sev- 
eral years  past  is  shown  by  the  following  statement: 


Tona. 

188S 6,872 

1894 11,552 


Tons. 


1895 11,718 

1896 21,000 


July  1. 1897,  balance  unexpended $3,832.81 

June  90,  1888,  amount  expended  dorlDg  fiscal  year 3,682.91 

July  1, 1898,  balance  nnexpended 


149.90 


{Amount  (estimated)  required  for  completion  of  existing  project 29, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  June  30, 1900     5, 000. 00 
Submitted  in  compliance  with  requirements  of  Sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  P  10.) 

11.  Withlacooohee  Bivery  Florida. — ^The  project  for  the  improvement 
of  this  river  calls  for  the  removal  of  snags,  overhanging  trees,  and 
loose  rocks,  and  the  deepening  of  some  of  the  worst  shoals  and  a  bar 
at  the  month,  so  as  to  form  a  channel  having  an  available  depth  of  2 
feet  during  about  half  the  year  from  the  month  in  the  Gulf  of  Mexico 
to  Pemberton  Ferry,  a  distance  of  77  miles. 

The  amount  expended  to  June  30, 1897,  was  $23,914.88. 

The  entire  river  has  been  gone  over  fi*om  the  mouth  to  Pemberton 
Ferry  and  the  worst  obstructions  removed.  The  work  was  done  partly 
by  hired  labor  and  partly  by  contract.  The  project  is  practically  com- 
pleted, although  there  are  still  obstructions  to  be  removed  before  navi- 
gation can  be  considered  safe. 
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The  improvement  has  not  resulted  in  any  marked  benefit,  owing  to 
the  fact  that  the  period  daring  which  navigation  is  open  does  not  cor- 
respond with  the  season  daring  which  it  is  necessary  to  move  the 
products  of  the  region. 

Large  deposits  of  phosphate  have  been  discovered  in  the  valley  of  the 
river  since  the  original  project  was  formed,  and  the  only  means  of  trans- 
porting the  product  of  the  mines  at  present  is  supplied  by  the  railroads. 
The  cost  of  this  transportation  to  the  nearest  seaport  amounts  to  about 
one-half  the  value  of  the  phosphate  on  board  ship. 

A  survey  of  this  river  was  completed  in  May,  1897,  and  the  report 
thereon,  with  plans  and  estimates  for  a  new  project,  was  printed  in 
House  Doc.  No.  199,  Fifty-fifth  Congress,  second  session;  also  sub- 
mitted herewith  as  Appendix  P  18. 

The  maximum  draft  that  can  be  carried  is  2  feet  during  one-half  of 
the  year. 

July  1,1897,  balance  unexpended $785.13 

Jnly  1,1898,  balance  unexpended 785.13 

(See  Appendix  P  11.) 

12.  Suwanee  River^  Florida, — ^The  project  for  the  improvement  of  the 
Suwanee  River  was  adopted  in  1879.  The  reach  of  the  river  covered 
by  the  project  extended  from  Ellaville  to  its  mouth  in  the  Gulf  of  Mex- 
ico, a  distance  of  1^  miles.  At  that  time  the  obstructions  in  this  por- 
tion of  the  river  consisted  of  shoals  composed  of  soft,  uustratified  lime- 
stone mixed  with  flint,  extending  partly  or  entirely  across  the  river, 
in  some  instances  covered  with  shallow  deposits  of  sand  and  in  others 
bare;  also  snags  and  overhanging'  trees.  The  channels  across  these 
shoals  were  often  narrow  and  very  crooked.  Their  depth  at  mean  low 
water  would  vary  from  16  inches  to  3  feet.  At  places,  large  isolated 
limestone  bowlders  in  the  channel  were  constant  sources  of  danger  to 
navigation. 

An  examination  of  the  river  with  a  view  to  its  improvement  was  made 
in  1879.    The  estimated  cost  of  the  work  to  be  done  was  $55,158. 

The  proposed  improvement  consists  in  deepening  the  bar  at  the  passes 
by  dredging,  the  removal  of  snags  and  overhanging  trees  along  the 
river,  and  deepening  and  improving  the  channel  at  various  plaoes  by 
the  removal  of  rocks  and  snags  and  construction  of  wing  dams,  so  as  to 
straighten,  widen,  and  deepen  the  channel.  The  depth  to  be  obtained 
is  6  feet  through  the  bars  at  the  passes  for  a  width  of  160  feet  and  up 
the  river  as  far  as  New  Branford,  a  distance  of  80  miles.  From  there 
to  Ellaville,  a  distance  of  50  miles,  the  depth  is  to  be  4  feet  and  the 
width  60  feet. 

The  aggregate  amount  of  the  appropriations  for  this  work  is  $50,000. 
Of  this  $10,000  was  authorized  to  be  expended  in  the  purchase  or  con- 
struction of  a  snag  boat,  with  dredging  and  other  machinery. 

With  this  amount  a  boat  was  built,  and  it  was  placed  in  commission 
in  April,  1889,  since  which  time  it  has  been  in  almost  constant  service 
on  the  rivers  and  harbors  in  Florida.  While  it  has  served  its  purpose 
admirably,  considering  its  low  cost  and  the  hard  duty  it  has  performed, 
it  is  now  old  and  is  expensive  to  keep  in  repair.  A  new,  larger,  and 
more  seaworthy  boat  is  urgently  needed  to  take  its  place. 

The  appropriation  of  $3,000  made  by  the  river  and  harbor  act  of 
June  3, 1896,  has  been  expended  the  past  fiscal  year  in  dredging  and 
blasting  on  the  Fort  McComb  and  Lower  Double  Island  Shoal,  making 
a  channel  4  feet  deep  at  low  water. 

The  maximum  draft  that  can  be  carried  at  low  water  is  5  feet  from 
the  Gulf  to  New  Branford  and  3  feet  from  there  to  Hudson,  10  miles 
below  Ellaville. 
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The  amount  expended  to  Jane  30, 1897,  was  $46,502.73. 

The  improyement  of  the  river  has  resulted  in  a  steady  increase  in 
commerce  since  1890.  In  that  year  the  total  value  of  imports  and  exports 
amounted  to  $1,234,000,  while  in  1896  the  value  was  $1,470,470.  The 
tonnage  in  the  same  ];)eriod  increased  from  27,416  to  34,474.  Seventy- 
five  per  cent  of  the  commerce  of  the  neighborhood  is  carried  on  the  river. 

Jnly  1,1897,  balance  unexpended $3,497.27 

June  30, 1898,  amonnt  expended  dnring  fiscal  year 3,413.13 

July  1,1898,  balance  unexpended 84.14 

{Amount  (estimated)  required  for  completion  of  existing  project 15, 158. 00 
Amonntthatcanbeprontablyexpendedinfi8calyearendiugJuue30,1900      8, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  P  12.) 

13.  Removing  sunken  vessels  or  craft  obstructing  or  endangering  naj^i- 
gation. — In  1896  the  removal  of  nine  wrecks  that  had  been  reported  as 
liable  to  endanger  navigation  in  Man  of  War  Harbor,  Key  West,  Fla., 
was  aathorized  by  the  Secretary  of  War.  After  due  advertisement, 
bids  were  opened  for  the  removal  of  these  wrecks  Angast  20, 1896,  and 
the  contract  was  awarded  to  the  lowest  bidder.  The  amount  bid  was 
$11,340,  and  the  contract  was  entered  into  September  18, 1896.  The 
contract  price  w^  subsequently  reduced  to  $10,240,  as  the  owner  of  one 
of  the  obstructions  desired  to  remove  it  himself.  Actual  work  began 
October  13, 1896,  and  by  January  23, 1897,  all  of  the  obstructions  speci- 
fied had  been  removed.  During  the  removal  of  these  wrecks  seven 
others  were  discovered  in  the  vicinity,  and  it  was  decided  to  remove 
them  and  also  the  wreck  of  the  Governor  Marvin,  lying  nearer  to  the 
entrance  to  Key  West  Harbor.  Aft-er  due  advertisement,  bids  for  the 
removal  of  these  additional  wrecks  were  opened  April  24, 1897,  and 
contract  was  entered  into  May  11, 1897,  the  price  being  $6,750.  Work 
under  this  contract  began  June  21, 1897,  and  was  completed  Jnly  31, 

1897.  Altogether  sixteien  wrecks  were  removed  by  these  operations. 
The  total  cost  of  the  work  was  $19,467.66. 

(See  Appendix  P  13.) 

SUBVBYS  MADE  IN  COMPLIANCE  WITH  EIVEB  AND  HARBOR  ACT  OP 
JUNE  3,  1896,  AND  RESOLUTIONS  OP  CONGRESS  OF  MAY  6  AND  7, 
1898. 

The  surveys  of  the  following  localities,  required  by  the  river  and 
harbor  act  of  June  3, 1896,  and  resolutions  of  Congress  of  May  6  and 
7, 1898,  were  made  by  the  local  ofiicer,  Lieut.  Col.  W.  H..H.  Benyaurd, 
Corps  of  Engineers,  and  reports  thereon  submitted: 

1.  Report  upon  condition  of  8t.  Johns  River,  Florida,  at  Orange  Mills 
Flats,  below  Palatka,  with  reference  to  navigation  for  oceangoing  craft, 
together  with  estimate  of  the  cost  of  improvement. — May  30, 1898,  Lieu- 
tenant-Colonel Benyanrd  submitted  report  required  by  concurrent  reso- 
lution of  Congress,  passed  by  the  House  of  Representatives  May  6, 

1898,  and  concurred  in  by  the  Senate  May  6, 1898,  requesting  the  Sec- 
retary of  War  to — 

fnmish  Confess  with  information  as  to  the  condition  of  the  St.  Johns  River  in  the 
State  of  Florida^  at  the  point  known  as  Orange  Mills  Flats,  below  the  city  of 
Palatka^  as  the  river  runs,  with  reference  to  navigation  for  ocean-going  craft,  and 
what  sam  of  money  will  probably  be  required  to  put  said  river  at  that  point  in  con- 
dition for  navigation  for  coastwise  craft  such  as  usually  enter  the  said  river,  and 
whether  or  not  the  expenditure  necessary  for  said  purpose  will  be  Justified  by  the 
txaffio  above  said  point.    • 
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Oolonel  Benyaurd  states  that  to  improve  the  shoal  at  Orange  Hflls 
Flats  alone  for  seagoing  craft  that  would  reach  Jacksonville  with  intent 
of  making  Palatka  would  be  useless  unless  the  channel  depths  below 
be  likewise  improved,  and  he  presents  a  project  which  contemplates  a 
channel  depth  of  13  feet  at  mean  low  water. 

He  estimates  the  cost  of  a  channel  200  feet  wide  and  13  feet  deep  at 
mean  low  water  between  Jacksonville  and  Palatka  to  be  $120,000,  and 
states  that  in  his  opinion  the  commercial  interests  of  the  St.  Johns 
Biver  warrant  the  improvement  of  the  river  over  the  stretch  in  question. 

The  report  was  transmitted  to  Congress  and  printed  jn  House  Doc. 
Ko.  523,  Fifty-fifth  Congress,  second  session.    (See  also  Api>endix  P 14.) 

2.  Survey  of  8t  Lucia  Inlet  and  River^  Florida. — Lieutenant-Colonel 
Benyaard  submitted  report  of  survey  June  15, 1898. 

The  St.  Lucia  Biver  empties  into  the  Indian  Biver  opposite  St.  Lucia 
Inlet,  and  at  the  town  of  Stuart,  7  miles  from  its  mouth,  it  divides  into 
two  branches,  known  as  the  Northwest ,  Branch  and  South  Branch. 
There  is  already  an  available  channel  depth  of  11  feet  at  mean  low 
water  from  the  mouth  to  Stuart,  with  widths  varying  from  1,200  feet  to 
6,000  feet,  and  Colonel  Benyaurd  states  that  it  will  never  be  necessary 
to  carry  any  improvement  farther  up  the  river  than  Stuart,  where 
the  Florida  East  Coast  Bailway  crosses.  He  therefore  suggests  no 
improvement  of  the  river. 

St.  Lucia  Inlet  is  considered  as  extending  from  the  mouth  of  the  St. 
•Lucia  Biver  to  the  ocean,  and  has  through  it  an  available  channel 
depth  of  6  feet  at  mean  low  water.  The  depth  across  the  bar  is  between 
6  and  7  feet  and  that  on  the  shoal  between  deep  water  inside  the  bar 
and  deep  water  in  the  river  is  6  feet.  Colonel  Benyaurd  is  of  opinion 
that  any  improvement  of  the  inlet  should  begin  at  the  bar,  and  that 
the  first  work  to  be  undertaken  is  the  construction  of  a  breakwater  to 
intercept  the  waves  approaching  from  the  northeast,  this  work  to  be 
followed  by  dredging.  The  construction  of  this  breakwater  as  far  as 
the  18-foot  contour  will,  it  is  estimated,  cost  $347,000,  and  if  extended 
to  the  24-foot  contour  its  cost  will  be  about  $729,000. 

The  estimates  for  dredging  proiK)sed  are  based  on  propositions  to 
secure  a  channel  300  feet  wide  on  bar  and  200  feet  wide  inside  the 
inlet,  with  depths  of  8  feet,  10  feet,  and  12  feet  at  mean  low  water,  and 
are  as  follows: 

Channels  feet  deep $24,600 

Channel  10  feet  deep 380,  SOO 

Channell2 feet  deep 4S4»000 

The  annnal  cost  of  maintenance  will  be  about  $2,000  for  dredging  and  $3,000  for 
repair  of  breakwater. 

These  estimates  are  made  on  the  assumption  that  the  entire  amounts 
will  be  appropriated  in  one  sum,  and  Colonel  Benyaurd  states  as  his 
opinion  that  the  expenditure  of  a  moderate  sum  on  the  improvement  of 
the  inlet  seems  to  be  justified,  and  that  the  improvement  is  worthy  of 
being  undertaken  by  the  General  Government. 

The  report  wa«  transmitted  to  Congress  and  printed  in  House  Doc. 
No.  648,  Fifty-fifth  Congress,  second  session.   (See  also  Appendix  P 16.) 

3,  Flan  and  estimate  for  improving  Eillsboro  Bay^  Florida^  from  its 
confluence  with  Tampa  Bay^  through  Hillshoro  Bay  and  Biver ^  to  the  city 
of  Tampa. — June  3, 1898,  Lieutenant-Colonel  Benyaurd  submitted  plan 
and  estimate  for  the  improvement  of  Hillshoro  Bay,  Florida,  from  its 
confluence  with  Tampa  Bay,  through  Hillsboro  Bay  and  Biver,  to  the 

•  city  of  Tampa,  called  for  by  joint  resolution  of  Congress  approved 
May  7, 1898. 
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The  first  appropriation  made  by  Congress  for  work  at  this  locality  was 
contained  in  the  river  and  harbor  act  approved  June  14, 1880,  and  was 
for  ^^improving  Tampa  Bay,  Florida,  deepening  the  bar  and  channel  from 
the  bar  to  the  town  of  Tampa,  ten  thousand  dollars."  When  this  appro- 
priation became  available  two  plans  of  improvement  were  considered, 
one  providing  for  securing  a  straight  channel  from  a  point  near  the 
mouth  of  the  river  along  the  shortest  distance  to  deep  water  in  the  bay, 
and  the  other  contemplating  deepening  the  present  channel;  but  from 
motives  of  economy,  and  with  a  desire  for  eariy  results,  the  money  was 
applied  to  dredging  the  present  channel,  and  an  aggregate  of  $80,000 
has  been  expended  upon  this  work. 

The  plan  now  submitted  contemplates  securing  a  channel  in  Hills- 
boro  Biver  from  a  point  about  100  feet  south  of  the  bridge  crossing  the 
river  at  Lafayette  street  to  the  mouth  of  the  river,  and  from  there 
along  the  line  of  shortest  distance  to  the  12-foot  contour  in  Hillsboro 
Bay;  this  channel  to  be  12  feet  deep  at  mean  low  water,  200  feet  wide 
in  the  river,  and  160  feet  wide  in  the  bay.  The  work  proposed  is  esti- 
mated to  cost  $300,000,  with  $1,000  annually  for  maintenance,  and 
Colonel  Benyaurd  expresses  the  opinion  that  this  expenditure  is  no 
greater  than  is  commensurate  with  the  interests  involved. 

The  views  of  Colonel  Benyaurd  are  concurred  in  by  the  Chief  of 
Engineers. 

The  report  was  transmitted  to  Congress  and  printed  in  House  Doc. 
No.  545,  Fifty-fifth  Congress,  second  session.    (See  also  Appendix  P 16.) 

4.  Survey  of  Anclote  River j  Florida. — Lieutenant-Colonel  Benyaurd 
submitted  report  of  survey  December  27, 1897. 

The  project  presented  by  Colonel  Benyaurd  contemplates  securing  a 
channel  100  feet  wide  and  6  feet  deep  at  mean  low  water  from  Anclote 
Anchorage  to  Sponge  Harbor,  and  thence  4  feet  deep  at  mean  low  water 
to  the  county  bridge  at  Tarpon  Springs.  The  cost,  he  estimates,  will  be 
$51,500,  and  he  expresses  the  opinion  that  the  improvement  is  well 
worthy  of  being  undertaken. 

The  report  was  transmitted  to  Congress  and  printed  in  House  Doc 
Ko.  200,  Fifty-fifth  Congress,  second  session.    (See  also  Appendix  P 17.) 

5.  Survey  of  Withlaeoochee  River j  Florida,  from  its  mouth  to  the  head 
ofnavigation. — Lieutenant-Colonel  Benyaurd  submitted  report  of  survey 
December  20, 1897. 

The  river  and  harbor  act  of  August  18, 1894,  contained  an  appropria- 
tion  of  $800  for  Withlaeoochee  River,  to  be  applied  to.  maintenance, 
including  a  survey  of  the  mouth  of  the  river.  In  the  BeiK)rt  of  the 
Chief  of  Engineers  for  1895  he  states  in  regard  to  this  item: 

This  amoant,  being  entirely  inadequate  to  defray  the  expenses  of  a  survey  which 
is  assnined  to  have  for  its  object  the  collection  of  data  on  which  to  base  an  estimate 
of  the  cost  of  improving  the  month  of  the  river,  has  not  yet  been  expended. 

The  next  river  and  harbor  act  passed  by  Congress  (act  of  June  3, 
1896)  provided  for  a  survey  of  «*  Withlaeoochee  Biver  from  its  mouth  to 
the  head  of  navigation,"  and  the  survey  under  the  terms  of  the  last- 
mentioned  act  includes  the  locality  required  to  be  surveyed  under  the 
provisions  of  the  act  of  1894. 

Colonel  Benyaurd  estimates  that  it  will  cost  $120,000  to  secure  at  the 
mouth  of  the  river  a  channel  100  feet  wide  and  6  feet  deep  at  mean  low 
water,  and  this,  he  states,  would  permit  vessels  of  5  feet  draft  to  ascend 
the  river  to  a  point  12^iles  above  its  mouth;  thence  a  railroad  about 
15  miles  in  length  would  reach  the  main  body  of  the  phosphate  deposits, 
and  there  seems  to  be  no  question,  so  he  reports,  that  this  railroad 
would  be  buQt  at  once  if  the  entrance  to  the  river  were  improved.    He 
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oonsiders  the  river  worthy  of  improvement  to  the  extent  and  at  the 
estimated  cost  stated. 

A  stady  of  the  character  of  the  stream  indicates  that  the  only  feasible 
method  of  making  the  river  navigable  to  the  vicinity  of  the  phosphate 
mines  is  the  construction  of  a  system  of  locks  and  movable  dams,  at  an 
estimated  cost  of  $423,495.65,  but  their  constraction  at  the  present  time 
is  not  recommended. 

Should  the  future  development  of  commerce  on  the  river  warrant  so 
large  an  expenditure  as  would  be  required  for  the  establishment  of  a 
system  of  slack-water  navigation,  the  question  of  the  construction  of 
locks  and  dams  can  then  be  considered. 

The  report  was  transmitted  to  Congress  and  printed  in  House  Doc. 
No.  199,  Fifty-fifth  Congress,  second  session.    (See  also  Appendix  P 18.) 

Lieutenant-Colonel  Benyanrd  was  also  charged  with  the  duty  of  mak- 
ing a  survey  of  Tampa  Bay^  Florida^  from  Port  Tampa  to  its  mouthy  and 
report  of  the  results  will  be  duly  submitted  when  received. 

IMPROVEMENT  OF  HARBOR  AT  KEY  WEST,  FLA.,  AND  ENTRANCE 

THERETO. 

This  work  was  in  the  charge  of  Lieut.  Col.  W.  H.  H.  Benyanrd,  Corps 
of  Engineers,  to  February  1, 1898,  and  of  Capt.  Charles  H.  McKinstry, 
Corps  of  Engineers,  since  that  date,  with  Capt.  Robert  P.  Johnston, 
U.  8.  Volunteers,  lirst  lieutenant,  Corps  of  Engineers,  under  his  imme- 
diate orders  to  June  19,  1898.  Division  Engineer,  Brig.  Gen.  Peter  C. 
Hains,  U.  S.  Volunteers,  colonel,  Corps  of  Engineers. 

In  1882  an  appropriation  of  $25,000  was  made  for  dredging  a  channel 
through  the  bar  at  the  northerly  entrance,  over  a  width  of  300  feet  and 
to  a  depth  of  17  feet  at  mean  low  water.  As  was  anticipated,  the 
improvement  effected  was  only  temporary. 

The  project  now  in  course  of  execution  contemplcates  gaining  a  depth 
of  17  feet  at  low  water  by  the  construction  of  a  jetty  on  the  northeast 
side  of  the  passage  or  entrance,  supplemented  by  one  on  the  west  side 
and,  if  necessary,  by  dredging  the  bar. 

Previous  to  the  inception  of  this  project  the  surveys  showed  a  channel 
dei)th  over  the  bar  of  10.5  feet  at  mean  low  water. 

With  the  appropriations  made  prior  to  that  of  June  3, 1896,  aggre- 
gating $220,000,  a  jetty  has  been  constructed  on  the  northeasterly  side 
of  the  entrance  11,354  feet  in  length.  Of  this  3,950  feet,  measured  from 
the  outer  end,  has  been  built  to  the  height  of  mean  low  water.  The 
remaining  portion  of  the  jetty  is  at  an  average  depth  of  4J  feet  below 
mean  low  water. 

With  the  appropriation  of  $80,000  made  in  the  act  of  June  3, 1896,  it 
was  decided  to  begin  the  construction  of  the  west  jetty.  In  order  to 
determine  the  best  location  for  this  jetty  an  extended  series  of  borings 
to  rock  was  required.  The  survey  was  completed  in  February,  1897. 
Bids  for  doing  the  work  by  contract  were  opened  June  4, 1897,  and  the 
contract  was  awarded  to  the  lowest  bidder. 

The  first  scow  load  of  stone  under  the  present  contract  was  deposited 
on  the  west  jetty  December  30, 1897.  On  June  2  work  under  the  contract 
was  suspended  by  the  Secretary  of  War,  at  the  request  of  the  con- 
tractor, until  hostilities  with  Spain  should  cease.  A  total  of  14,980.1 
tons  of  stone  was  placed  under  this  contract. 

Soundings  taken  on  the  bar  June  6  and  7  indicate  that  the  crest  of 
the  bar  has  moved  to  the  westward  (seaward)  about  200  feet.  The 
channel  across  the  bar  has  a  minimum  depth  of  12  feet. 

The  amount  expended  from  1888  up  to  June  30, 1897,  was  $224,822. 26. 

The  estimate  presented  by  the  Board  api>ointed  to  consider  the  proj- 
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ect  for  this  improvement  was  for  the  constraction  of  the  east  jetty  and 
amounted  to  $500,000,  although  the  Board  foresaw  the  probable  neces- 
sity for  the  construction  of  a  west  jetty.  Authority  has  been  given 
for  the  commencement  of  construction  of  the  west  jetty,  but  no  increase 
in  the  estimate  bas  as  yet  been  authorized. 

The  character  of  the  commerce  affected  by  this  improvement  is 
somewhat  varied  and  complicated.  If  the  improvement  were  com- 
pleted the  channel  would  be  used  by  all  steamships  plying  to  the  Galf 
ports,  especially  when  westward  bound.  The  improvement  already 
effected  has  given  a  safe  channel  over  the  northwest  bar  for  light-draft 
steamers  at  ^1  times. 

The  commerce  of  Key  West  itself  has  decreased  since  1892,  owing 
to  the  removal  of  several  cigar  factories.  The  amount  of  freight  car- 
ried through  the  northwest  channel  has,  on  the  other  hand,  increased 
50  per  cent.  This  freight  consists  of  agricultural  products,  cattle,  lum- 
ber, sponges,  cigars,  tobacco,  ship  stores,  and  general  merchandise. 

Jnly  1, 1897,  balance  iixiexi>eDded $75,177.74 

June  30, 18SK8,  amonnt  expended  dnring  fiscal  year 24, 683. 79 

Jnly  1, 1898,  balance  unexpended 50,593.95 

Jnly  1, 1898,  outstanding  liabilities $275.00 

Jnly  1, 1898,  amonnt  covered  by  uncompleted  cod  tracts 42, 172. 34 

42,447.34 

Jnly  1, 1898,  balance  available 8,146.61 

{Amount  (estimated)  required  for  completion  of  existing  project 225, 000. 00 
A  mount  that  can  be  profitably  expended  in  fiscal  year  ending  J  nne  30, 1900  100, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  Q.) 

IMPROVEMENT  OF  RIVERS  AND  HARBORS  IN  WESTERN  GEORGIA  AND 
FLORIDA  AND  IN  EASTERN  ALABAMA. 

This  district  was  in  the  charge  of  Maj.  F.  A.  Mahan,  Corps  of  Engi- 
neers, having  under  his  immediate  orders  Lieut  J.  P.  Jervey,  Corps  of 
Engineers.  Division  Engineer,  Brig.  Gen.  Peter  C.  Hains,  IJ.  S.  Vol- 
unteers, colonel.  Corps  of  Engineers. 

1,  Carrabelle  Bar  and  Harbor,  Florida. — Carrabelle  is  situated  on  the 
Gulf  coast  of  Florida,  about  20  miles  east  of  Apalachicola,  at  the 
mouth  of  Carrabelle  or  Crooked  River,  which  constitutes  the  inner 
harbor  and  has  a  channel  along  the  water  front  varying  in  depth  from 
9  to  16  feet,  with  a  width  of  100  feet. 

A  bar  1  mile  wide  between  the  10-foot  contours,  having  a  depth  at 
low  tide  of  from  3  to  4  feet,  obstructs  the  entrance  from  the  river  into 
St.  Georges  Sound. 

The  river  and  harbor  act  of  June  3,  1896,  adopted  a  project  for 
improvement  and  appropriated  $10,000  to  be  used  in  making  a  10-foot 
channel  from  the  mouth  of  Carrabelle  River  to  the  channel  in  the  bay. 

No  estimate  of  the  cost  of  this  improvement  has  been  submitted. 

Under  a  contract  dated  June  11, 1897,  a  cut  was  made  through  the  bar 
separating  Crooked  River  from  St.  Georges  Sound.  This  cut  is  1,050 
feet  long,  53  feet  wide,  and  10  feet  deep.  The  work  was  finished  on 
August  7, 1897.  An  examination  of  the  cut  made  in  May,  1898,  showed 
that  the  depth  had  been  maintained  and  that,  apparently,  it  had  deep- 
ened slightly.  To  fully  accomplish  the  apparent  wishes  of  Congress 
the  dredging  should  be  continued  to  the  deep  water  in  the  river  above 
the  wharves  and  the  cut  should  be  widened  to  100  feet. 
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The  valae  of  tbe  commerce  of  this  place  was  reported  Id  1895  to  be 
about  $600,000  a  year.  As  all  vessels  trading  with  Oarrabelle  have  to 
euter  and  clear  in  tbe  castomhonse  at  Apalachicola,  Fla.,  it  is  impossi- 
ble to  separate  the  commercial  statistics  ftom  those  of  Apalachicola. 

The  expenditures  to  June  30, 1897,  amounted  to  $207.54. 

Jnly  1,  1897,  balance  nuexpended $9,792.46 

Jan©  30,  1898,  amount  expended  during  fiscal  year 9, 792. 46 

{Amount  that  can  be  profi  tably  ex  pended  in  fiscal  year  end  ing  J  nne  30, 1900    10, 000. 00 
Submitted  in  coinpliiioce  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  R  1.) 

3.  Apalachicola  Bay,  Florida. — When  the  first  survey  of  the  bar  at 
the  mouth  of  the  Apalachicola  River  was  made,  in  1878,  the  depth  of 
water  across  it  was  3.5  feet;  the  channel  was  narrow  and  tortuous  and 
unavailable  for  commerce.  The  width  of  the  bar  between  the  8-foot 
curves  inside  and  outside  varies.  It  averages  7,000  feet  in  round 
numbers. 

The  project  of  the  improvement,  adopted  in  1879,  provides  for  a 
channel  11  fi^et  deep  and  100  feet  wide,  this  width  to  be  increased  to 
200  feet  if  the  results  of  the  first  cut  should  be  such  as  to  warrant  the 
enlargement. 

This  project  was  amended  in  1891  to  include  cutting  a  straight  chan- 
nel through  Bulkhead  Shoal  (the  ridge  which  separates  Apalachicola 
Bay  from  St.  Georges  Sound  on  the  east)  9  feet  deep  and  at  least  100 
feet  wide. 

Since  1880  the  amount  expended  on  Apalachicola  Bay  up  to  June  30, 
1897,  was  $143,192.53. 

The  condition  of  the  improvement  on  June  30,  1897,  was  as  follows: 
The  channel  across  Bulkhead  Shoal  was  in  good  condition.  The  cut 
through  the  bar  at  the  mouth  of  the  river,  which  had  just  been  finished, 
was  6,600  feet  long  and  60  feet  wide,  with  a  low-water  depth  of  8  feet. 

No  work  was  done  during  the  year  just  passed,  no  funds  being  avidl- 
able  for  the  purpose.  The  expenditures  of  the  year  were  for  work  done 
the  previous  year.    The  channel  has  shoaled  2  feet. 

The  original  project  for  the  channel  through  the  bar  at  the  mouth  of 
the  Apalachicola  liiver  has  never  been  realized,  and  so  long  as  depend- 
ence is  placed  on  dredging  alone  satisfactory  results  can  not  be  assured, 
and  the  maintenance  of  the  channel  in  its  present  conditions  will  require 
an  annual  expenditure  of  not  less  than  $10,000. 

Under  the  provisions  of  the  river  and  harbor  act  of  June  3, 1896,  a 
survey  was  made  of  Apalachicola  Bay  and  approaches  to  Apalachicola, 
with  a  view  to  obtaining  a  channel  100  feet  wide  and  18  feet  deep  at 
low  water.  The  report  on  this  survey  is  printed  as  House  Doc.  No. 
129,  Fifty-fourth  Congress,  second  session,  and  on  page  1656  et  seq.  of 
the  Annual  Report  of  the  Chief  of  Engineers  for  1897.  The  cost  of  the 
work  was  estimated  to  be  $360,000  and  about  $30,000  per  year  for 
maintenance. 

July  1, 1897,  balance  nnexpended $10,807.47 

June  30,  1S98,  amount  expended  during  fiscal  year 10,425.00 

July  1, 1898,  balance  unexpended 882.47 

{Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1900,  for  maintenance  of  improvement 10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
barbor  acta  of  1866  and  1867  and  of  sondry  civil  act  of  June  4, 1897. 

(See  Appendix  B  2.) 
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3.  Apalaehicola  River^  the  Outoffj  and  lower  Chipola  River^  Florida. — 
The  channel  of  the  Apalaehicola  Kiver  was  6  feet  deep  throaghoat  its 
entire  length  of  105  miles.  It  was  greatly  obstructed  by  logs  and 
snags  bioaght  into  it  by  its  tribataries,  the  Ohattahoochee  and  Flint 
rivers. 

Piles  had  been  driven  across  the  channel  at  Moccasin  Slough  by  the 
Confederate  authorities  during  the  civil  war.  Drift  catching  on  these 
piles  formed  a  dam.  The  water,  prevented  from  following  its  old  chan- 
nel, cut  a  new  one,  very  narrow  and  crooked,  to  the  liiver  Styx.  Navi- 
gation was  difficult  at  the  Elbows  on  account  of  the  abrupt  bends. 
The  original  project  was  to  obtain  a  channel  100  feet  wide  and  6  feet 
deep,  at  an  estimated  cost  of  $80,333. 

This  project  was  amended  in  1890  by  adding  to  it  the  securing  of  a 
channel  60  feet  wide  and  5  feet  deep  through  the  Cutoff  and  lower 
Chipola  River. 

Since  1874  there  had  been  expended  on  this  stream  to  June  30, 1897, 
the  sum  of  $58,047.12. 

The  funds  exi)ended  during  the  year  ending  June  30,  1898,  were 
applied  to  snagging  and  to  the  repairs  of  the  snag  boat. 

The  appropriation  made  for  this  stream  by  the  river  and  harbor  act 
of  1896  wa«  not  sufficient  to  do  any  work  in  straightening  the  river  at 
Moccasin  Slough,  the  ]Eilbows,  the  Cut-off,  and  lower  Chipola  Biver. 

The  river  and  the  Cut-off  are  in  fair  navigable  condition,  except  for 
a  few  scattered  logs  which  will  cause  trouble  at  extreme  low  water. 
The  crooked  and  narrow  channiel  through  Lee  Slough  is  completely 
blocked  for  steamboats  by  drift  saw  logs,  many  of  them  3  feet  and  more 
in  diameter  at  the  larger  end,  dropped  from  rafts  by  the  carelessness 
of  lumbermen. 

The  commerce  of  this  river  is  so  combined  with  that  of  the  Chatta- 
hoochee and  Flint  rivers  that  a  separation  is  impossible.  The  commerce 
of  these  streams  amounts  to  about  $2,000,000  a  year. 

Jaly  1,  1897,  balance  nnoTpended $1, 452.S8 

June  30,  ISSJJS,  amount  expended  daring  fiscal  year 978. 78 

July  1^  1898,  balance  unexpended 474.10 

f  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  80, 
1900,  for  maintenance  of  unprovement 6,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1806  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  B  3.) 

4.  Flint  River ^  Georgia. — ^This  river  was  navigable  only  i¥om  its 
mouth  to  Bain  bridge,  Oa.  The  channel  was  narrow,  crooked,  and  much 
obstructed  by  logs,  snags,  and  overhanging  trees.  There  was  no  navi- 
gation above  Bainbridge  except  under  very  favorable  conditions. 

The  original  project  called  for  a  channel  100  feet  wide  and  3  feet  deep 
at  extreme  low  water  from  the  mouth  of  the  river  to  Albany,  Oa.,  at  a 
cost  of  $184,862.    The  distance  is  105  miles. 

This  project  was  amended  in  1879  so  as  to  include  giving  a  channel 
for  light-draft  steamers  from  Albany  to  Montezuma,  77  miles,  by  the 
removal  of  logs,  snags,  and  overhanging  trees,  at  a  cost  of  tl5,100. 

The  amount  expended  on  this  river  to  June  30, 1897,  is  $202,081.10. 

The  river  is  navigable  at  all  seasons  from  its  moutli  to  Bainbridge,  a 
distance  of  30  miles.  From  Bainbridge  to  Sisters  Islands,  39  miles, 
navigation  is  impossible  at  low  water  on  account  of  rocks.  From 
Kennedy  Shoals  to  Albany,  36^  miles,  the  channel  has  been  cut  grad- 
ually, a  little  every  year,  threugh  the  rock,  so  that  this  stretch  is  navi- 
gable all  the  year. 
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No  work  was  done  daring  the  year  juRt  passed.  The  plant  was  too 
much  decayed  by  service  for  further  use  and  the  funds  on'  hand  were 
insufficient  to  renew  it.  The  expenditures  daring  the  year  were  for 
services  of  watchman  and  some  necessary  repairs  to  plant,  etc. 

The  commerce  of  this  stream  is  one  with  that  of  the  Apalachicola 
and  Chattahoochee,  being  all  carried  on  by  the  same  boats. 

The  freight  carried  is  of  miscellaneous  character.  The  largest  half 
dozen  items  in  weight  were  provisions,  naval  stores,  cotton,  grain,  fer- 
tilizers, and  miscellaneous  freight.  Its  total  value  lor  all  three  streams 
is  about  $2,000,000  a  year.  To  this  must  be  added  the  value  of  large 
quantities  of  timber  rafted,  for  which  no  figures  can  be  had,  as  no 
records  are  kept. 

Jnly  1, 1897,  balance  nnexp«nded $3,918.90 

Jane  30,  1898,  amonnt  expended  during  fiscal  year 1, 346. 10 

July  1,  1898,  balance  unexpended 2,572.80 

July  1, 1898,  outstanding  liabilities 19.95 

July  1,  1898,  balance  available 2,552.86 

{Amount  that  can  be  jprofitably  expended  in  fiscal  year  ending  June  30,   • 
1900,  for  construction  of  ^lant  and  maintenance  of  improvt-ment 15, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  B  4.) 

5.  Chattahoochee  River y  Georgia  and  Alabama. — (a)  Below  Cohitnhus, — 
This  river  is  not  navigable  above  Columbus,  Ga.  It  was  originally 
much  obstructed  from  Columbus  to  its  junction  with  the  Flint,  224 
miles,  by  logs,  snags,  and  overhanging  trees,  and  by  a  number  of  rock 
and  marl  shoals.  Navigation  was  difficult  and  dangerous  by  day  and 
impossible  by  night. 

The  present  project  for  improvement  provides  for  a  low-water  chan- 
nel 100  feet  wide  and  4  feet  deep  from  Columbus,  Ga.,  to  Chattahoo- 
chee, Fla.,  224  miles,  to  be  obtained  by  removing  logs  and  snags  from 
the  channel  and  overhanging  trees  from  the  banks,  by  cutting  through 
rock  shoals  and  scouring  out  sand  bars  by  means  of  works  of  contrac- 
tion and  shore  protection. 

The  estimated  cost  of  this  work  from  Chattahoochee  to  Eufaula,  Ala., 
139  miles,  is  given  as  $145,247.  No  estimate  can  be  found  for  the  part 
of  the  river  between  Eufaula  and  Columbus. 

The  amount  expended  on  this  river  to  June  30, 1897,  was  $297,464.09. 
The  channel  below  Eufaula  is  nearly  clear  of  obstructions,  and  boats 
drawing  SJ  feet  have  little  trouble  in  navigating  the  river. 

There  are  still  some  bars  and  isolated  obstructions  which  require 
removal.  These  are  at  St.  Francis  Bend,  Rock  Island,  King  Hock,  and 
at  other  points  where  less  work  is  needed.  Much  is  needed  in  the  way 
of  repairs  to  the  works  at  Hospital  Keach,  Upatoie,  and  Shell  Creek. 

The  channel  cut  through  marl  reefs  at  Uchee,  Culpeper,  and  Kowi- 
kee  shoals  and  through  the  rock  reef  at  Hardridges  and  \Vidow  Browns 
shoals  is  still  clear. 

The  annual  accumulation  of  logs  and  snags  is  scattered  over  the 
length  of  the  river  and  makes  low-water  naviftation  dangerous. 

The  funds  expended  during  the  year  ending  June  30,  1898,  were 
applied  to  snagging  and  opening  the  channel. 

The  commerce  of  the  stream  is  as  stated  under  the  Flint  River. 

The  work  on  the  Apalachicola,  Flint,  and  Chattahoochee  rivers  is 
costly  by  reason  of  there  being  no  proper  working  plant  for  dredging 


BIYEB  AND  HAKBOB  IMPBOVEMENTB.  253 

or  rock  removal.  The  three  rivers  form  one  system  and  one  plant 
conld  operate  on  all.  A  dredge  and  scows  would  cost  $15,000.  This 
cost  woald  be  saved  in  thre6  seasons'  work. 

Jnly  1, 1897,  balance  unexpended $12,535.91 

Jane  30, 18SK8,  amoant  expended  daring  fiscal  year 11, 929. 01 

July  1,  1898,  balance  unexpended 606. 90 

Jnly  1,  1898,  outstanding  Uabilitiee 60.10 

July  1, 1898,  balance  available 546.80 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1900,  for  construction  of  plant  and  maintenance  of  improvement 17, 500. 00 

j  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

^      1900,  for  repairs  and  new  work : 32,500.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 

(b)  Between  Westpoint  and  Franklin, — This  section  of  the  river  is  38 
miles  long.  In  its  original  condition  there  was  a  series  of  pools,  vary- 
ing in  length  from  half  a  mile  to  5  or  6  miles,  separated  by  rock  shoals 
and  rapids,  at  some  of  which  the  fall  is  as  great  as  8  feet  in  a  mile. 
The  channel  in  the  pools  is  nowhere  less  than  4  feet  deep  and  is  from 
300  to  500  feet  wide.  It  is  much  wider  on  the  shoals,  and  its  depth  is 
frequently  not  more  than  a  few  inches.  It  was  not  available  at  all  for 
commerce  before  improvement  was  begun. 

The  river  and  harbor  acts  of  1892, 1894,  and  1896  each  provided  that 
$5,000  of  the  sum  appropriated  for  the  Chattahoochee  Eiver  should  be 
si)ent  on  this  section. 

The  project  for  the  expenditure  of  this  sum  was  ^^  to  remove  the  lesser 
rock  shoals,  sand  and  gravel  bars  by  excavation  and  works  of  con- 
traction ;  to  remove  overhanging  trees  from  the  banks,  and  snags,  logs, 
and  other  obstructions  from  the  channel,  and  to  overcome  the  more 
serious  obstructions  by  the  construction  of  locks  and  dams;  to  give  a 
minimum  depth  of  3  feet  at  low  water  in  the  channel  between  West- 
point  and  Franklin,  a  distance  of  38  miles." 

There  had  been  spent  on  this  work  to  June  30, 1897,  $9,630.84. 

A  low- water  channel  50  feet  wide  and  3  feet  deep  had  been  obtained 
through  Koberts,  Flat-rock,  and  Haynes  Island  shoals. 

A  survey  of  the  Chattahoochee  River  was  provided  for  by  the  act  of 
June  18, 1878,  and  a  report  on  such  survey  was  submitted  by  Maj.  W. 
E.  King,  Corps  of  Engineers,  and  is  printed  in  the  Annual  Report  of 
the  Chief  of  Engineers  for  1880,  page  1705  et  seq.  The  estimated  cost 
of  work  considered  necessary  at  that  time  for  improvement  between 
Westpoint  and  Franklin  was  about  $50,000. 

A  preliminary  examination  of  the  Chattahoochee  River  between  West- 
point  and  Franklin  was  made  in  accordance  with  the  requirements  oi 
the  river  and  harbor  act  of  September  19, 1890,  and  report  thereon  is 
printed  as  House  Ex.  Doc.  No.  134,  Fifty-first  Congress,  second  session, 
and  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1891,  page  1756 
et  seq.  Capt.  Philip  M.  Price,  Corps  of  Engineers,  theoflficer  who  made 
this  report,  considered  this  section  of  the  river  worthy  of  improve- 
ment, and  estimated  the  cost  of  the  improvement  to  be  approximately 
$100,000;  he  recommended  that  a  survey  be  made,  at  a  cost  of  $1,500, 
lor  the  purpose  of  procuring  data  for  a  satisfactory  estimate  of  cost, 
but  the  division  engineer.  Gen.  0.  B.  Comstock,  Corps  of  Engineers, 
did  not  approve  the  recommendation,  and  his  opinion  was  concurred 
in  by  the  then  Chief  of  Engineers,  General  Casey,  and  no  survey  was 
ordered  by  Congress,  the  disapproval  of  the  survey  being  based  on  the 
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relatiye  approximate  cost  of  improvement,  $100,000,  and  the  present 
and  prospective  commerce  as  it  existed  in  1890. 

Jaly  1, 1897,  balance  anexpended 15,809.16 

July  1, 1898,  balance  unexpended 6,869.16 

(See  Appendix  B  5.) 

6.  Choctawhatehee  River ^  Florida  and  Alabama. — ^Before  the  improve- 
ment of  this  stream  was  began  it  was,  notwithstanding  its  average 
width  of  300  feet,  almost  totally  obstructed  by  the  accumulation  of 
logs  and  snags.    Navigation  was  only  possible  for  flatboats  and  rafts. 

The  channel  was  exceedingly  dangerous,  especially  during  the  lower 
stages  of  water. 

The  project  for  improvement,  adopted  in  1880,  provided  for  a  low- water 
channel  from  the  mouth  of  the  river  to  Geneva,  Ala.,  125  miles,  and  a 
navigable  high-water  channel  from  Geneva  to  Newton,  Ala.,  37  miles. 

This  project  was-  amended  in  1890  so  as  to  provide  for  a  low- water 
channel  from  Geneva  to  Newton. 

By  the  provisions  of  the  river  and  harbor  act  of  1890  Oongress 
required  that  a  draw,  approved  by  the  Secretary  of  War,  be  placed  in 
Hollis  Bridge  before  any  money  might  be  spent  above  this  bridge. 

Tbe  improvement  consists  in  removing  logs  and  snags  and  trees  from 
the  channel  and  banks,  in  protecting  the  banks  where  necessary,  and  . 
in  cutting  through  rock  and  marl  shoals  and  sand  bars. 

The  expenditures  on  this  river  to  June  30, 1897,  were  $142,238.23. 

On  June  30, 1897,  the  river  from  its  mouth  to  Gary ville  was  sufficiently 
clear  to  meet  the  requirements  of  the  present  commerce.  There  was  a 
fairly  navigable  channel,  except  at  extreme  low  water,  from  Garyville 
to  Geneva,  and  a  partly  improved  channel  from  Geneva  to  Pate  Land- 
ing, a  distance  of  25  miles.  Steamboats  could  run  quite  regularly  be- 
tween Geneva  and  the  railroad  crossing  at  Garyville.  Boats  carrying 
large  amounts  of  freight  had  little  trouble  in  running  the  river  either 
by  day  or  night. 

As  there  were  no  funds  available  for  work  nothing  was  done  during 
the  year,  the  expenditures  being  for  payment  of  watchman  and  for 
liabilities  incurred  last  year,  etc. 

The  commerce  of  this  stream  is  mainly  cotton,  stores,  logs,  and  tim- 
ber. It  was  valued  in  1880  at  $1,740,500  and  in  1898  at  $2,400,000,  an 
increase  of  $659,500. 

July  1, 1897,  balance  unexpended $1,688.39 

June  30, 1898,  amount  expended  during  fiscal  year 879.84 

July  1, 1898,  balance  unexpended 758.55 

July  1, 1898,  outstanding  liabilities 50.00 

July  1, 1898,  balance  available - 708.55 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1900,  for  maintenance  of  improvement 3, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1900,  for  repairs  and  new  work 7,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  B  6.) 

7.  Harbor  of  Fensacola^  Fla. — ^The  channel  leading  into  Pensacola 
Bay  was  much  obstructed  by  wrecks  in  1878.  A  survey  made  in  1879 
showed  that  the  depth  of  water  across  the  inner  bar  had  been  reduced 
to  19.5  feet  at  mean  low  water,  a  depth  insufficient  for  the  commerce  of 
the  port.    The  western  shore  of  the  gorge  of  the  bay  ^as  cutting  away 
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fiust,  and  almost  the  whole  of  Fort  McBee,  which  stood  there,  had  been 
washed  away. 

The  first  project  of  the  improvement  considered  only  the  removal  of 
wrecks  and  the  making  of  a  survey  to  determine  what  more  should  be 
donQ.  As  a  result  of  this  survey  a  Board  of  Engineers  recommended, 
in  1881,  dredging  across  the  inner  bar  a  channel  300  feet  wide  and  24 
feet  deep  at  mean  low  water  for  the  temporary  relief  of  navigation  and 
protecting  the  shore  near  Fort  McBee  £com  further  washing. 

This  project  was  never  carried  out  in  its  entirety.  The  greatest 
width  ever  obtained  was  but  225  feet;  this  in  the  autumn  of  1893.  The 
shore  protection  for  the  west  bank  was  built  in  1800.  It  consists  of  two 
jetties,  one  3&^  and  the  other  220  feet  long,  made  with  a  structure  of 
riprap  and  a  concrete  coping.    The  shore  line  has  been  maintained. 

In  1891  the  projed;  proposed  the  procurement  of  a  channel  across 
Gaucus  Shoal  by  means  of  tw6  jetties,  one  starting  from  the  east,  the 
other  from  the  west,  side  of  the  entrance,  assisted  by  a  certain  amount 
of  dredging,  the  estimated  cost  being  $1,830,000. 

In  1895  it  was  decided  that  dredging  be  tried  before  beginning  the 
building  of  the  jetties.  The  success  attending  the  dredging  was  such 
that  in  1896  it  was  decided  to  construct  a  dredge  especially  for  this 
harbor  and  to  dredge  a  channel  300  feet  wide  by  30  feet  deep. 

There  had  been  expended  at  this  harbor  to  June  30, 1897,  t425,916.06. 

The  exact  depth  of  the  channel  across  the  inner  bar  on  June  30, 1897, 
is  not  known.  It  was,  however,  between  20  and  21  feet,  with  a  width 
of  little  more  than  100  feet. 

Few  vessels  used  the  old  channel  across  the  inner  bar  during  the 
year.    Those  which  did  were  either  in  ballast  or  else  of  small  size. 

A  good  dredge  can  readily  remove  any  filling  that  may  take  place  in 
the  channel  through  the  Caucus  Shoal. 

Vessels  drawing  Ml  24  feet  have  passed  through  the  new  cut. 

The  funds  expended  during  the  past  year  have  been  devoted  to  pre- 
paring the  designs  of  a  dredge  and  to  enlarging  the  cut  through  the 
Oaucns  Shoal. 

Bids  were  asked  for  the  construction  of  a  dredge.  These  were  opened 
on  May  21,  1898.  On  account  of  war  conditions  only  one  bid  was 
received.  As  the  amount  asked  for  the  work  was  beyond  the  estimated 
price  the  bid  was  rejected,  and  arrangements  were  begun  to  continue 
the  work  by  contract. 

July  L 1S97,  halaiLoe  noexpended $224,083.94 

Jane  90, 1898,  amount  expended  during  fiscal  year 65,263.94 

July  1,1898, balance  unexpended '. 158,820.00 

July  1, 1898,  outstanding  liabilities $615.52 

July  1, 188&  amount  oovered  by  uncompleted  contracts 18, 868. 67 

19,484.19 

July  1, 1898,  balance  available 139, 335. 81 

{Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  80, 
1900, for  maintenance  of  improvement 70,000.00 
Submitted  in  compliance  witn  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  R  7.) 

6.  EBcamhia  <md  Conecuh  rivers,  Florida  and  Alabama. — ^The  stream 
called  the  Escambia  River  in  Florida  is  called  the  Conecuh  in  Ala  ama. 
It  is  one  and  the  same  stream. 

This  river  is  very  important  commercially,  as  the  neighboring  coi  ntry 
supplies  two-thirds  of  all  the  timber,  which  is  the  principal  shipping 
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prodact  of  Pensacola.  It  was  mach  obatracted  originally  by  snags, 
sunken  logs,  and  rock  shoala  and  sand  bars,  and  by  a  shallow  bar  at 
the  month. 

The  project  for  improving  the  stream  provides  for  the  removal  of 
snags,  logs,  and  other  sanken  obstructions,  for  cutting  through  xock 
shoals,  deepening  sand  bars,  and  dredging  a  channel  through  the  bar 
at  the  month  of  the  river  in  Escambia  Bay. 

There  had  been  expended  on  these  rivers  to  June  30, 1897,  $91,666.67. 

The  condition  of  the  stream  June  30, 1896,  was  that  rafts  of  timber  or 
logs  could  pass  safely  at  a  2-foot  stage  from  a  point  106  miles  up  the 
river  to  its  mouth,  but  the  bar  at  the  mouth  was  impassable  for  tugs. 

There  being  no  funds  available,  no  work  was  done  during  1898.  The 
money  expended  was  for  the  services  of  a  watchman,  caring  for  public 
property,  etc. 

The  fact  that  tugs  can  not  cross  the  bar  at  the  mouth  of  the  stream 
causes  frequently  great  loss  of  timber,  which  has  to  float  across  the  bar 
unaided  and  tie  up  outside,  where  it  can  be  reached  by  the  tugs. 

The  commerce  of  this  stream  is  mainly  timber  and  lumber.  It  was 
valued  in  1884  at  $566,500  and  in  1895  at  $2,000,000,  an  increase  of 
$1,433,500. 

It  is  impossible  to  obtain  any  exact  value  of  the  commerce  of  this 
stream,  as  no  oflicial  records  are  kept.  It  is  known  to  be  large — well 
beyond  $2,000,000  a  year,  in  aU  probability. 

July  1,  1897,  balance  unexpended $833.83 

June  30, 1898,  amount  expended  during  fiscal  year '. 612. 71 

July  1,1898,  balance  unexpended 220.62 

July  1,  1898,  outstanding  liabilities 44.50 

July  1, 1898,  balance  available 176.12 

'Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1900,  for  maintenance  of  improvement 6, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  3'ear  ending  June  30, 
1900,  for  dredging  at  the  mouth •  6^000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  B  8.) 

9,  Alabama  Itiver^  Alabama'. — ^The  river  was  so  ftill  of  sunken  logs 
and  snags  that  many  steamboats  were  lost  by  running  on  them.  Navi- 
gation was  ditlicult  and  dangerous  by  reason  of  the  many  bars,  shoals, 
and  reefs,  on  which  the  depth  of  water  was  only  2.6  to  3.6  feet.  Boats 
could  run  only  by  daylight  during  low  stages  of  the  river.  Long 
detentions  at  the  bjirs  were  frequent. 

The  original  project  for  the  improvement,  adopted  in  1876,  called  for  a 
depth  of  4  feet  at  low  water,  increased  in  1891  to  6  feet,  from  Wetumka, 
Ala.,  to  the  junction  of  the  Alabama  and  Tombigbee  rivers,  an  esti- 
mated distance  of  323  miles.  1  his  depth  was  to  be  obtained  by  remoT- 
iiig  logs  and  snags  from  the  channel  and  overhanging  trees  from  the 
banks,  by  cutting  through  rock  and  gravel  bars  by  blasting  and  dredg- 
ing, and  by  deepening  sand  bars  by  means  of  works  of  contraction  and  • 
shore  protection. 

Further  study  of  the  river  since  the  project  of  1891  was  prepared 
shows  that  the  attainment  of  the  results  expected  by  that  project  is 
impossible  by  the  means  proposed. 

There  had  been  spent  on  this  river,  inclusive  of  maintenance  and 
snagging,  to  June  30,  1897,  the  sum  of  $336,636.37. 

The  condition  of  the  river  at  this  date  was  such  that  the  stream  was 
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navigated  by  night  as  well  as  by  day  between  Montgomery  and  Mobile 
dnrlDg  ten  months  of  the  year.  During  the  remaining  two  months  the 
lack  of  depth  of  water  on  the  bars  between  Montgomery  and  Selma 
prevented  vessels  from  passing.  The  depth  of  water  on  several  bars 
has  been  increased  by  2  to  5.5  feet.  The  river  was  clear  of  logs  and 
snags,  except  those  which  had  fallen  in  daring  the  high  water  of  the 
preceding  winter. 

The  antnmns  of  1896  and  1897  were  i>eriods  of  exceedingly  low  water. 
The  river  at  Montgomery  stood  at  2.25  feet  below  the  zero  of  the  gauge 
and  at  Selma  at  1.25  feet  below.  Boats  were  unable 'to  come  above 
Prairie  BlufT,  188  miles  above  Mobile. 

The  stage  of  water  during  the  present  spring  and  summer  is  lower 
than  ever  known  at  these  seasons.  There  is  every  indication  that  the 
autumn  stage  will  be  still  lower  than  in  1896  or  1897. 

The  funds  expended  in  1898  cleared  the  river  completely  of  all  snags. 

The  commerce  of  the  stream  in  1878  was  valued  at  $5,055,000  in 
round  numbers;  in  1898  it  is  valued  at  $8,400,000.  It  consists  princi- 
pally of  cottouy  naval  stores,  hides,  staves,  fertilizers,  miscellaneous 
goods  of  all  kinds,  and  large  quantities  of  timber  and  lumber.  As  no 
record  of  the  timber  and  lumber  rafted  is  kept^  the  value  thereof  is  not 
known. 

July  1,1897.  baUmoe  unexpended $8,863.03 

June  30, 1896,  amount  expended  daring  flsoal  year ^ 7,160.92 

Jnly  1,1898,  balanoe  unexpended ^... 1,202.71 

July  1, 1898,  outBtandmg  IiabiUtiee 484. 19 

July  1,1898,  balanoe  available 718.52 

{Amount  (estimated)  required  for  oompletion  of  existing  project 246, 251. 00 
Amounttbat  can  be  protltabljr  expended  la  fiscal  year  ending  June  30, 1900    75, 000. 00 
Submitted  in  oompilance  with  requirements  of  sections  2  of  river  and 
harbor  acta  of  1866  and  1867  and  of  sundry  oItH  act  of  June  4, 1897. 

(See  Appendix  B  9.) 

10.  Coosa  Bivevy  Georgia  and  Alaba/ma. — ^The  Goosa  Biv^r  extends 
from  Bome.  Ga.,  where  it  is  formed  by  the  juuction  of  the  Oostenaula 
and  Etowan  rivers,  to  a  point  18  miles  above  Montgomery,  Ala.,  where 
it  unites  with  the  Tallapoosa  Biver  to  form  the  Alabama.  Its  length 
is  about  315  miles. 

The  river  was  available  for  navigation  from  Bome  to  Greensport, 
Ala.,  a  distance  of  162  miles,  before  any  improvement  was  made.  From 
Greensport  to  Wetumka,  Ala.,  142  miles,  the  bed  of  the  stream  is  so 
much  broken  up  with  reefs  and  shoals  of  rock  as  to  make  its  navigation 
practically  impossible.  Many  years  ago  cotton  was  carried  down  the 
river  to  Mobile  on  flatboats  at  high  water,  but  no  boat  ever  came  back. 

The  river  is  divided  by  legislative  action  into  two  parts — that  lying 
between  Bome  and  the  East  Tennessee,  Virginia  and  Georgia  Bailroad 
Bridge  and  that  lying  between  the  bridge  and  Wetumka.  The  first 
is  236  miles  long;  the  second  is  68  miles. 

(a)  Between  Bome^  Oa.^  and  the  East  Tennessee^  Virginia  cmd  Georgia 
Badlroad  Bridge. — ^The  original  project  for  this  part  of  the  stream  con- 
templated a  channel  3  feet  deep  and  80  feet  wide.  The  width  and  depth 
were  changed  below  Lock  No.  3  to  4  feet  and  100  feet,  respectively. 

The  channel  was  to  be  made  by  washing  out  sand  bars  and  by  cutting 
through  rock  reefs.  Below  Greensport  locks  and  dams  were  to  be 
built 

There  had  been  spent  on  this  part  of  the  river  to  June  30, 1897,  the 
sum  of  $923,714.50. 
BNG  98 ^17 
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As  the  result  of  the  expenditate  of  this  sum  the  river  has  been  made 
navigable  from  Borne,  Gkk.,  to  Harts  Ferry,  Ala.,  about  1  mile  below 
Lock  No.  3,  a  total  distance  of  180  miles. 

With  the  money  spent  during  the  year  ending  June  30, 1898,  two- 
thirds  of  the  floor  of  Lock  No.  4  has  been  laid,  together  with  the  foun- 
dations of  the  lock  walls;  work  has  been  done  also  at  Horseleg  Shoal, 
Shorters  Island,  Mays  Bar,  McOoys  Island,  and  Box  Shoal,  giving 
somewhat  better  water. 

The  earliest  record  on  file  of  the  value  of  the  freight  carried  is  in 
1888.  It  was  then  $1,242,244.  The  present  value  is  $2,050,000.  The 
freight  is  of  a  miscellaneous  character. 

July  1, 1897,  balanoe  unexpended $39,985.50 

JunedO,  1898,  amount  expended  during  flAoalyear 25,469.85 

July  1. 1898,  balance  unexpended 14,516.15 

July  1, 1898,  outstanding  liabUities 2,031.66 

July  1, 1898,  balanoe  avaUable 12,484.49 

(Amount  TeBtimated)  required  for  completion  of  existing  project 800, 133. 00 
Amount  tnat  can  be  profi  tabl v  expended  in  fiscal  vear  ending  June  30, 1900  100, 000. 00 
Submitted  th  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  ana  of  sundry  qlYil  act  of  June  4, 1897. 

(b)  Between  the  East  Tennesseej  Virginia  and  (Georgia  Railroad  Bridge 
and  Wetumka. — ^The  condition  of  this  part  of  the  Goosa  Biver  before 
beginning  improvements  was  such  as  to  make  navigation  impossible. 
While  there  were  many  deep  x)ools,  the  water  on  the  rock  reefe  and 
shoals  was  not  sufficient  to  float  a  vessel  of  any  sort,  and  the  fiedl  at 
many  of  the  reefs  is  too  great  for  a  vessel  to  surmount. 

The  present  prcxtect  of  improvement  contemplates  canalizing  the 
river  by  the  construction  of  23  locks  and  dams.  A  great  deal  of  chan- 
nel work  has  also  to  be  done. 

The  sum  of  $364,169.21  had  been  spent  on  this  improvement  to  June 
30, 1897. 

The  walls  of  Lock  No.  31  are  finished  and  ready  to  receive  the  gates 
and  machinery  for  moving  them  and  the  valves  and  their  machinery  for 
filling  and  emptying  the  lock. 

The.cofferdam  has  been  removed  and  the  space  between  the  land  wall 
and  the  river  bank  has  been  filled  up. 

The  field  work  of  the  survey  for  Locks  Nos.  9, 10,  and  11  was  completed 
so  far  as  JS^os.  9  and  10  are  concerned,  and  the  maps  are  nearly  done. 

The  condition  of  this  part  of  the  Ooosa  Biver  is  such  that  the  entire 
section  must  be  improved  from  end  to  end  and  connections  be  made 
with  the  navigation  above  and  below  before  any  commerce  can  be  devel- 
oped. It  is  recommended  that  either  the  appropriations  for  this  work 
be  made  large  enough  to  insure  its  completion  within  a  reasonable  time 
or  that  the  work  be  abandoned. 

July  1, 1897,  balance  unexpended $46,880.79 

June  30, 1898,  amount  expended  during  fiscal  year 10, 766. 61 

July  1, 1898,  balance  unexpended 86,066.28 

Julyl,  1898,  outstanding  liabilities 213.66 

July  1, 1898,  balance  ayailable 34, 851. 72 

Amount  (estimated)  required  for  completion  of  existing  project 4, 683^  074. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  enainir  June 

30,  1900 250,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 
(See  Appendix  B  10.) 
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11.  Operating  and  care  of  eanaU  and  other  ttorJcs  of  navigation  on  Coosa 
Biver^  Oeorgia  and  Alabama. — The  expeoses  of  operating  and  care  of 
Locks  Nos.  1, 2j  and  3  and  the  canal  between  Locks  Nos.  2  and  3  daring 
the  fiscal  year  ending  Jane  30, 1898,  amoanting  to  $2,281.98,  exclasive 
of  oatstanding  liabilities  ($545.87)  on  Jane  30, 1898,  have  been  paid 
ftom  the  permanent-indefinite  appropriation  provided  by  section  4^  act 
of  Joly  5, 1884. 

(See  Appendix  B  11.) 

PRELIHIKART  EXAMINATION  MADE  IN  COMPLIANCE  WITH  BIVEB  AND 
HABBOB  ACT  OF  JUNE  3,  1896. 

The  preliminary  examination  of  Ohipola  River j  Florida^  from  Mart- 
anna  to  its  connection  with  the  ApaUwhicola  River j  required  by  the  river 
and  harbor  act  of  Jane  3, 1896,  was  made  by  the  local  engineer,  Maj. 
F.  A.  Mahan,  Corps  of  Engineers,  and  report  thereon  submitted  Novem- 
ber 11, 1897.  A  iK)rtion  of  this  river  known  as  the  Cutoii'  has  been 
onder  improvement  by  the  United  States  since  1890,  the  existing  proj- 
ect providing  for  a  channel  60  feet  wide  and  5  feet  deep.  For  reasons 
stated  in  his  report,  Major  Mahan  does  not  consider  the  locality  worthy 
of  improvement;  and  from  the  information  now  available  it  does  not 
appear  probable  that  the  interests  of  navigation  on  this  river  above  the 
Gut-ofTare  sufficient  to  justify  such  an  expenditure  as  would  be  neces- 
sary for  famishing  an  available  channel  at  low  water,  which  involves 
the  reconstruction  of  the  fixed  bridges.  But,  inasmuch  as  the  fact  has 
been  presented  to  the  Chief  of  Engineers  that  a  line  of  vessels  for  use 
on  this  portion  of  the  Ohipola  Biver  is  now  being  built,  such  a  survey 
as  will  determine  the  cost  of  work  and  permit  a  comparison  between 
such  cost  and  the  value  of  improvement  to  commerce  would  appear 
proi)er.  The  report  was  transmitted  to  Congress  and  printed  in  House 
Doc.  No.  101,  Fifty-fifth  Congress,  second  session.  (See  also  Appen- 
dix B  12.) 

IMPROVEMENT  OF  RIVERS  AND  HARBORS  IN  WESTERN  ALABAMA  AND 
EASTERN  MISSISSIPPI  AND  OF  BOGUE  CHITTO,  LOUISIANA. 

This  district  was  in  the  charge  of  Maj.  Wm.  T.  Bossell,  Corps  of  Engi- 
neers, having  ander  his  immediate  orders  Lieut.  James  B.  Cavanaugh, 
Corps  of  Engineers.  Division  Engineer,  Brig.  Gen.  Peter  C.  Hains, 
U.  S.  Volunteers,  colonel,  Corps  of  Engineers. 

1.  Mobile  Harbor^  Alabama. — This  channel  had  originally  a  depth  of 
5^  feet  through  Choctaw  Pass  and  8  feet  on  Dog  Biver  Bar. 

The  original  project  was  for  a  channel  10  feet  deep  at  mean  low 
water  through  Choctaw  Pass  and  Dog  Biver  Bar. 

Prom  1870  to  1878  the  channel  was  deepened  to  13  feet  under  a  proj- 
ect submitted  by  Maj.  C.  B.  Beese,  Corps  of  Engineers,  August  5, 1870, 
for  a  channel  300  feet  wide  and  13  feet  deep  at  mean  low  water. 

From  1881  to  1888  the  channel  was  deepened  to  17  feet  under  a  proj- 
ect submitted  by  Lieut.  Col.  (then  Capt.)  A.  N.  Damrell,  Corps  of  Engi- 
neers, for  a  channel  200  feet  wide  and  17  feet  deep  at  mean  low  water, 
adopted  in  March,  1880.  Before  this  project  was  completed  a  project 
was  submitted  by  Lieutenant-Colonel(then  Major)  Damrell,  and  adopted 
in  August,  1888,  to  dredge  a  channel  of  entrance  from  the  Gulf  of  Mexico 
to  the  city  of  Mobile  of  280  feet  width  on  top  of  cut,  with  a  central  depth 
of  23  feet  at  mean  low  water. 

-  Act  of  September  19, 1890,  extended  the  work  up  Mobile  Biver  to 
tlie  mouth  of  Chickasabogue  Creek  and  increased  the  estimated  cost 
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to  $2,043,800,  with  entire  length  of  channel  33.00  miles  and  the  entire 
length  of  continnous  cat  of  32.27  miles.  This  work  was  placed  under 
continnons  contract  by  act  of  July  13, 1892. 

Joint  resolution  of  Congress  approved  March  16, 1896,  revived  the 
continuous  contract  and  increased  the  amount  by  $160,000.  Work 
under  this  resolntion  was  suspended  September  5, 1896. 

Act  of  June  3, 1896,  gave  $60,000  for  maintenance  of  the  channel  by 
dredging,  and  work  was  carried  on  under  this  appropriation  until  March 
11,  1898. 

Act  of  June  4, 1897,  gave  $25,000  for  maintaining  the  channel,  and 
under  this  appropriation  the  work  con  tinned  without  interruption  from 
March  11, 1898,  until  June  21, 1898,  when  the  ftinds  were  exhausted. 

Since  1888  the  total  amount  expended  on  this  improvement  to  June 
30, 1897,  was  $2,183,161.32. 

On  June  30,  1897,  there  was  a  channel  of  navigable  width,  with 
a  depth  varying  from  20  to  23  feet  at  mean  low  water,  but  available 
tbroughont  its  length  for  vessels  drawing  23  feet  on  account  of  the  soft- 
ness of  the  material  which  had  filled  in.  Since  that  time  further  fills 
have  caused  the  limit  to  which  vessels  can  be  safely  loaded  to  be  reduced 
to  22.5  feet 

All  work  done  during  the  fiscal  year  ending  June  30, 1898,  has  been 
dredging  to  maintain  the  channel  and  the  removal  of  snags  and  dead- 
heads by  the  TJ.  S.  S.  Maud.  It  is  estimated  that  $60,000  will  be 
required  for  annual  maintenance. 

Comparative  9iaiemeni  of  lumber,  cotton,  etc,,  ehinped  to  foreign  and  coaetwUe  porU^Jirom 
records  of  Cotton  Mxchange* 


ArtiolM. 


U07. 


1888. 


Lumber.. 
Timber.. 
Shingles . 
Staves... 
Cotton... 


Tona, 
76,079 
07,786 
107 
2,828 
86,660 


Tima. 
106,096 
191,772 
299 
167 
76,847 


88,046 

129,021 

186 


IbfM. 
88,667 

144,787 
826 


68,090 


29,941 


July  1, 1897,  balance  nnexpended $56,688.68 

Jane  30,  1888,  amonnt  expended  daring  fiscal  year 54,699.88 

Jnly  1, 1898,  balance  unexpended 939.30 

July  1, 1898,  outstanding  BabiUtiee 31.80 

July  1, 1898,  balance  available 


907.50 


(Amount  ^estimated )  req uired  for  annual  maintenance 60, 000. 00 

Amount  tnat  can  be  profi  tabi  y  expended  in  fiscaly  ear  ending  June  30, 1900  60, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  S  1.) 

Z  Bladk  Warrior  River^  Alabama. — ^The  original  condition  of  this 
river  was  such  as  to  be  practically  closed  to  navigation  on  account  of 
shoals  at  Tuscaloosa. 

The  name  of  '<  Black  Warrior"  is  given  to  that  portion  of  the  War- 
rior River  which  lies  above  the  city  of  Tuscaloosa,  Ala. 

The  original  project  for  the  improvement  of  this  river  was  approved 
in  1887,  the  object  being  to  obtain  a  channel  6  feet  deep  by  means  of 
Ave  locks  and  dams  from  Tuscaloosa  to  Daniels  Greek,  a  distance  of  15 
miles,  at  an  estimated  cost  of  $741,670. 
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Daring  the  year  ending  Jane  30, 1896,  three  locks  were  completed. 

In  Jaly,  1897,  a  telephone  line  was  erected,  connecting  the  United 
States  Engineer  Office  with  Locks  Nos,  1, 2,  and  3;  and  daring  the  year 
the  gange  at  the  proposed  site  of  Lock  No.  4  was  read  daily  at  7  a.  m. 
The  ezpenditnres  for  the  year  were  chiefly  in  connection  with  survey  for 
proposed  waterway  from  Warrior  Biver  ap  Valley  Eiver  to  Birming- 
ham and  beyond  to  Five-mile  Oreek^  the  cost  of  which  sarvey  the  act  of 
Jane  4, 1897,  provided  shoald  be  paid  from  the  appropriation  for  Black 
Warrior  Biver. 

The  total  amount  expended  on  this  improvement  to  June  30, 1897, 
was  9583,747.76. 

The  present  condition  of  the  river  is  such  that  for  9  miles  above  Tus- 
caloosa there  is  a  sufficient  depth  of  water  for  coal  barges. 

Jnlj  1,1897.  balance  unexpended ^ $20,003.34 

Jane  90, 1898,  amount  expended  daring  fiscal  year 16,506.89 

Jalyl,  1896,  balance  unexpended 8,498.36 

Jaly^,  1898,  outotanding  liabiliiiee 86.63 

July  1,1896,  balance  available 3,466.83 

{Amount  ^astimated)  required  for  completion  of  existing  project 190, 500. 00 
Amount  tnat  can  be  prontably  exi>ended  in  fiscal  year  ending  June  30, 1900    75, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  S  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  8  2.) 

3.  Operation  cmd  care  of  looks  and  dams  on  Black  Warrior  Biver j  Ala- 
bama,— These  locks  and  dams  are  near  Tuscaloosa,  Ala.,  and  are  Imown 
as  Locks  Nos.  1, 2,  and  3.  They  were  finished  and  opened  to  commerce 
in  November,  1895,  and  on  July  1, 1896,  their  operation  and  care  became 
a  charge  onder  the  general  law  of  July  5, 1884. 

During  the  past  year  they  have  been  operated  without  interruption 
by  two  lock  hands  at  each  lock,  under  the  supervision  of  the  lock  master. 

The  commerce  through  the  locks  during  the  year  1898  amounted  to 
4,616  tons  of  coal,  5,728  tons  of  timber,  5,613  tons  of  building  material, 
and  919  tons  of  miscellaneous  freight. 

(See  Appendix  8  3.) 

4.  Warrior  and  Tomhigbee  riverSy  Alabama  and  Mississippi. — These 
rivers  form  the  line  of  communication  from  the  Warrior  coal  fields  to 
tide  water,  and  also  for  the  products  of  the  valley  of  the  Tombigbee 
above  Demopolis  to  Mobile. 

(a)  Warrior  Eiver ,  Alabama. — In  its  original  condition  this  river  was 
obstructed  to  such  an  extent  by  snags,  logs,  overhanging  trees^  etc.,  as 
to  make  navigation  at  low  water  impossible  and  dangerous  during  high 
water.  The  minimum  width  of  the  channel  was  60  feet;  the  minimum 
depth  I  foot. 

The  original  project  for  the  improvement  was  to  deepen  the  channel  by 
jetty  construction  and  to  remove  snags  and  overhanging  trees  so  as  to 
obtain  for  small  boats  a  low- water  channel  80  feet  wide  and  4  feet  deep, 
at  an  estimated  cost  of  $151,103. 

The  present  project,  adopted  in  1890,  is  to  obtain  a  channel  6  feet 
deep  at  ordinary  low  water  tlu^oughout  by  removal  of  obstructions  and 
building  dams  with  gates,  at  an  estimated  cost  of  $557,000. 

Iif  1891  a  project  for  the  construction  of  locks  and  dams  was  presented, 
the  approximate  cost  of  which,  as  eatimated  in  1897,  is  $1,320,000,  but 
this  project  has  not  yet  been  formally  approved.  The  action  of  Con- 
gress upon  this  project  is  necessary  before  operations  under  it  can  be 
commenced. 
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Tlie  total  amount  expended  under  the  present  project  for  this  improve- 
ment to  June  30, 1897,  is  $181,516.80. 

During  the  past  year  seven  bars  have  been  opened  and  the  channels 
protected  by  training  waUs. 

A  survey  party,  organized  July  1, 1897,  is  now  in  the  ileld  making  a 
careful  examination  of  the  river.  High  water  interfered  with  their 
progress  during  the  winter,  but  they  have  aocorately  surveyed  and 
plotted  71  miles. 

The  present  condition  of  this  improvement  is  such  that  coal  barges 
can  be  used  on  an  8-foot  stage  of  water  and  ordinary  packets  on  a  3-foot 
stage.  Navigation  is,  however,  generaUy  limited  to  tilie  months  of  Jan- 
uary, February,  March,  and  ApriL 
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10,696 
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July  1, 1897,  balance  unexpended : .••••  $48,483.20 

Jnne  30, 18SK8,  amonnt  expended  during  fiscal  year 40, 761. 46 


July  1, 1898,  balance  unexpended 7,721.74 

Jnly  1, 1898,  oatetanding  fiabilitiea 889.52 


July  1, 1898,  balance  available 7, 882. 22 


(Amonnt  restimatcd)  required  for  oomplotion  of  existine  project Indefinite. 
Amount  tnat  can  be  proiitably  expended  in  fiscal  vear  ending  June  SO,  1900  250, 000. 00 
Submitted  in  compliance  with  reciuirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  oivil  act  of  June  4, 1897. 

{b)  Tomhighee  Biffer./rom  its  mouth  to  DemopoliSj  Ala. — The  original 
condition  of  the  navigable  channel  of  this  portion  of  the  river  was 
such  as  to  admit  of  steamboat  navigation  only  daring  about  six  or 
eight  months  of  the  year,  or  during  high  water.  The  minimum  width 
of  the  channel  was  about  100  feet,  and  the  minimum  depth  2  feet. 

The  project  of  1879  was  to  afford  a  channel  of  navigable  widUi  and 
4  feet  deep  at  ordinary  low  water,  from  the  mouth  up  to  DemopoUs, 
Ala.,  by  removal  of  snags,  logs,  and  overhanging  trees,  and  the 
improvement  of  the  worst  bars. 

The  present  project,  adopted  in  1890,  is  to  secure  a  channel  6  feet 
deep  at  low  water,  by  removal  of  logs,  snags,  and  trees,  and  the  con- 
struction of  bank  revetment  and  locks  and  dams. 

In  1897  the  plans  for  locks  and  dams  were  slightly  modified,  and  the 
amount  required  to  complete  that  portion  of  the  improvement  at  that 
time  was  estimated  to  be  $600,000. 

The  total  amount  expended  on  this  improvement  to  June  30, 1897, 
was  $246,528.53. 

For  present  condition  of  lock  and  dam  at  McGrews  Shoaly  see 
Apx>endix  S  4. 
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ArtiolM. 
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858,589 


96,879 


98,466 


Jaly  1,1897,  balance  nnexpended $88,471.47 

June  30, 1898,  amoant  expended  daring  fisoal  year 67, 176. 81 

Jnly  1, 1898,  balance  nnexpended 16,296.16 

Jnly  1, 1898,  outstanding  llabilitiee 567.83 

Jnly  1, 1898,  balance  available-^ 15,737.33 


(  Amount  (estimated)  required  for  completion  of  existing  project Indefinite. 
Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  June  30, 1900  100, 000. 00 
Snbmittted  in  compliance  with  reqirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  Jane  4, 1897. 

(cj  Tomhighee  Bveery  from  DemopoliSj  Ala.y  to  Columbus^  Miss. — ^The 
original  condition  of  this  section  of  the  river  was  such  as  to  admit  of 
navigation  only  daring  high  water.  The  minimum  width  of  the  chan- 
nel was  about  70  feet  and  the  minimum  depth  was  2  feet,  but  it  was 
obstructed  by  snags,  logs,  overhanging  trees,  etc. 

Up  to  1890  all  appropriations  were  made  general  for  the  Tombigbee 
River;  on  September  19, 1890,  an  appropriation  of  $15,000  was  made 
for  the  section  of  Tombigbee  Eiver  from  Demopolis  to  Columbus. 

The  project  of  1890  provided  for  obtaining  a  channel  6  feet  deep  at 
low  water,  by  the  removal  of  snags  and  other  obstructions  and  the 
building  of  dams  with  gates. 

A  revision  of  the  project  for  this  work  is  desirable,  but  can  not  be 
presented  until  the  will  of  Congress  as  to  the  extent  of  improvement  is 
known.    The  estimate  submitted  is  for  maintenance  by  snagging  only. 

The  total  amount  expended  on  this  improvement  to  June  30, 1897, 
was  »82,312.a0. 

The  appropriations  for  the  permanent  improvement  of  this  stretch  of 
the  river  should  be  separated  from  that  intended  for  snagging  and  tem- 
porary work. 

The  fall  in  this  river  from  Columbus,  Miss.,  to  Demopolis,  Ala.,  is 
107.8  feet,  and  there  will  be  required  10  locks  and  dams  to  give  slack- 
water  navigation.    These  will  cost  $2,000,000. 

In  its  present  condition  light-draft  boats  can  navigate  this  section  of 
the  river  on  a  slight  rise  above  ordinary  low  water. 

July  1. 1897,  balance  unexpended $67,687.70 

June  SO,  1898,  amount  expended  during  fiscal  year 15,074.26 


July  1, 1898,  balance  unexpended 52, 613. 44 

July  1, 1898,  outstanding  liabilities 353.87 

July  1, 1898,  balance  available 52,259.57 

Amount  (estimated)  required  for  completion  of  existing  project Indefinite. 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1900,  for  maintenance  of  improvement 10,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
.    harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 
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{d)  Tomhigbee  Biverj  from  FuUon  to  OolumbuSy  Miss. — The  original 
condition  of  this  section  of  the  river  was  such  that  navigation  was 
impossible  except  daring  high  water.  The  minimam  width  of  the 
channel  was  50  feet  and  the  minimam  depth  1  foot. 

The  project  of  1873  was  to  obtain  a  good  high-water  channel,  at  an 
estimated  cost  of  $35,000,  and  was  completed  in  1882,  at  a  cost  of 
(27,293.65.  Since  1882  there  had  been  expended  in  preservation  of  the 
improvement  to  Jane  30, 1897,  $10,076.81. 

The  present  condition  of  this  section  of  the  river  allows  of  the  free 
passage  of  rafts  of  logs  and  timber. 

CommercM  f  toMtftef. 
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This  inclades  the  commerce  from  Walkers  Bridge  to  Folton. 

Jnly  1. 1897,  balance  anexpended $7,928.19 

June  30, 1898,  amount  expended  during  fiscal  year 7, 188.28 

Jnly  1,1898,  balance  unexpended 786.96 

July  1, 1898,  outstanding  Uabilitieo 36.70 

July  1, 1898,  balance  available 700.26 


(Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1900,  for  luaihtenance  of  improvement 5,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 

(e)  Tomhigbee  Biver^from  Walkers  Bridge  to  Fulton,  Miss. — ^The  origi- 
nal condition  of  this  section  of  the  river  was  sach  that  navigation  for 
small  rafts  only  was  possible  daring  high  water,  and  then  it  was 
troublesome. 

The  project  of  1888  was  to  obtain  a  good  channel  for  navigation 
daring  high  water  by  the  removal  of  snags,  logs,  and  overhanging 
trees,  at  an  estimated  cost  of  (11,000. 

The  total  amount  expended  on  this  improvement  to  Jane  30, 1897, 
was  (12,659.21. 

The  condition  of  this  section  of  the  river  on  Jane  30, 1898,  is  such 
as  to  allow  large  sized  rafts  to  be  floated  downstream  on  a  3-foot  rise 
above  ordinary  low  water. 

The  commercial  statistics  for  this  section  of  the  river  are  included  in 
those  from  Fulton  to  Columbus,  Miss. 

July  1, 1897,  balance  unexpended $340.79 

June  30, 1898,  amount  expended  during  fiscal  year 5. 00 

July  1, 1898,  balance  unexpended 835.79 

(Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1900,  for  maintenance  of  improvement 1,000.00 
Submitted  in  (Compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundnr  civil  act  of  June  4, 1897. 
(See  Appendix  S  4.) 

5.  Noxubee  Biver,  Mississippi.— The  original  condition  of  this  river 
was  such  that  navigation  was  impossible  except  by  small  flats  daring 
four  or  five  months  of  the  year.  The  minimum  width  of  the  river  was 
60  feet  and  the  minimum  depth  of  the  channel  1}  feet. 
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The  project  of  1880  was  to  afford  a  cliannel  for  small  steamers  from 
the  moath  to  Macon,  Miss.,  of  navigable  width  and  depth  when  the 
water  is  above  ordinary  low  stage,  at  an  estimated  cost  of  (65,245.25. 

The  total  amonnt  expended  on  this  improvement  to  June  30, 1897, 
was  $58,096.81. 

This  improvement  was  completed  in  1889,  and  all  work  done  since 
has  been  in  preservation  of  improvement  iSo  work  was  done  and  no 
expenses  incnrred  during  the  fiscal  year  ending  June  30, 1898. 

There  is  no  commerce  on  this  river. 

July  1,  1897,  balance  nnezpended $3,908.19 

July  ly  1898,  balance  unexpended 3,903.19 

)  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1900,  for  maintenance  of  improvement 3,000.00 
Submitted  in  compliance  with  requiremente  of  eections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  S  5.) 

6»  PMcagoula  Bivery  MisHsaippi. — ^Before  this  improvement  began 
the  channel  throngh  the  bar  at  the  month  of  the  river  had  a  least 
depth  of  3  feet  This  was  increased  to  7^  feet,  with  a  width  of  180 
feet,  by  dredging,  from  1878  to  1880.  at  a  cost  of  abont  $42,500.  From 
the  lighthouse  near  the  month  of  the  river  there  was  a  navigable 
channel  obtained  by  removing  snags  and  overhanging  trees,  from  1881 
to  1884,  at  a  cost  of  about  915,000. 

In  1886  a  project  was  adopted  to  obtain,  by  dredging,  a  channel  of 
navigable  width,  with  a  miuimum  depth  of  12  feet,  from  Moss  Point 
down  to  the  anchorage  in  the  bay. 

The  condition  of  the  river  and  of  the  improvement  on  June  30, 1897, 
was  such  as  to  allow  vessels  of  6^  feet  draft  to  navigate*  up  to  Cedar 
Greek,  a  distance  of  55  miles,  all  the  year. 

The  present  project  is  to  maintain  the  river  in  its  improved  condition 
from  Moss  Point  to  the  junction  of  Leaf  and  Ohickasahay  rivers. 

The  total  amonnt  expended  on  this  improvement  to  June  30, 1897. 
was  $199,640.77. 

July  1, 1897,  balance  unexpended $853.23 

Jnne  30, 1898,  amonnt  expended  during  fiBoal  year 812. 74 

July  1, 1898,  balance  unexpended 40.49 

(Amount  tbat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1900,  for  maintenance  of  improvement 7,000.00 
Submitted  in  compliance  with  requiremente  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  8  6.) 

7.  Ohichdsahay  River j  Mississippi. — ^The  original  condition  of  this  river 
was  such  that  only  small  rafts  could  be  carried  down  during  high  water, 
and  then  it  was  troublesome  and  dangerous.  The  minininm  width  of 
the  channel  was  50  feet  and  the  minimum  depth  6  inches,  and  it  was 
filled  with  logs  and  snags. 

The  original  project  for  the  improvement  of  this  river — that  of  1890 — 
was  to  obtain  a  good  high- water  channel  from  the  mouth  up  to  the  rail- 
road brid  ge  at  Shubuta,  Miss.,  by  the  removal  of  snags,  logs,  overhanging 
trees,  etc.,  at  an  estimated  cost  of  930,000. 

In  the  river  and  harbor  act  passed  June  3, 1896,  the  original  project 
was  modified  so  as  to  carry  the  improvement  only  as  far  as  the  railroad 
bridge  near  Bucatunna,  Miss.,  and  the  improvement  has  been  limited 
to  that  section  of  the  river. 
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The  condition  of  the  improvement  on  Jnne  SO,  1897,  was  such  as  to 
allow  small  steamboats  to  navigate  to  Bucatanna,  Miss.,  on  a  4-foot 
rise. 

The  total  amount  expended  on  this  improvement  to  Jane  30, 1897,  was 
$16,970.96. 

Jnly  1,  1897,  balance  onezpended • $29.04 

July  ly  1896,  balance  unexpended 29.04 

{Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jnne  30, 
1900,  for  maintenance  of  improvement 2,500.00 
Submitted  in  compliance  with  requirementB  of  eectione  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  8  7.) 

6.  Leaf  River,  MisiUHppi. — ^The  original  condition  of  the  channel  of 
this  river  was  snch  that  navigation  was  impossible  on  account  of  snags, 
stumps,  logs,  and  overhanging  trees.  The  minimum  width  of  the  river 
chanael  was  100  feet  and  the  minimum  depth  2^  feet. 

The  project  of  1890  was  to  obtain  a  high  water  channel  from  the 
month  of  Bowie  Creek  to  the  mouth  of  the  river,  an  estimated  distance 
of  75  miles,  by  the  removal  of  snags,  stumps,  logs,  and  overhanging 
trees,  at  an  estimated  cost  of  (25,000. 

The  amount  expended  on  the  improvement  of  this  river  up  to  Jnne 
30,  1896,  is  $9,676.40,  of  which  $3,084.28  was  in  preservation  of  the 
improvement; 

The  condition  of  the  improvement  on  Jnne  30, 1897,  was  snch  as  to 
allow  light-draft  boats  and  large  rafts  of  logs  and  timber  to  navigate 
the  river  for  a  distance  of  60  miles  from  the  month  up. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1897, 
resulted  in  giving  a  greater  depth  and  width  of  channel  from  Bowie 
Greek  down  to  Garters  Bluff,  56  miles,  making  steamboat  navigation 
and  rafting  more  secure. 

This  virtually  completed  the  prqiect. 

The  total  amount  expended  on  this  improvement  to  June  30, 1897, 
was  $14,103.32. 

July  1, 1897,  balance  unexpended $896.68 

June  30, 1898,  amount  expended  during  fiscal  year 120.46 

July  1, 1898,  balance  unexpended , 776.22 

July  1, 1898,  outfltanding  riabilitiea 30.00 

July  1, 1898, balance  available 746.22 

{Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  90, 
1900,  for  maintenance  of  improvement 8,000.00 
fiUibmitted  In  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  8  8.) 

9.  Pearl  Hiver^  below  Jackson,  MIbb. — The  original  condition  of  this 
river  was  snch  as  to  allow  navigation  only  daring  high  water,  and  then 
it  was  difficnlt  and  dangerons.  The  minimnm  width  of  the  stream  was 
190  feet,  and  that  of  the  channel  was  100  feet  except  through  Holmes 
Bayon,  7  miles,  where  it  was  65  feet  The  minimum  depth  of  the  chan- 
nel was  1^  feet. 

The  project  of  1880  was  to  obtain  a  5-foot  channel  at  low  water,  but 
this  depth  was  found  impracticable  and  the  project  was  modified  in  1885 
so  as  to  provide  for  a  2-foot  channel  at  low  water,  at  an  estimated  cost 
of  $145,940. 

By  the  river  and  harbor  act  of  Jnne  3, 1896,  the  original  project  for 
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improving  Pearl  Biver  from  Jackson  to  the  month  was  modified  so  as  to 
confine  operations  between  the  head  of  Homes  Bayou  and  Monticello, 
Miss. 

The  condition  of  the  improvement  of  this  section  of  river  on  June  30^ 
1897,  was  such  as  to  allow  light-draft  boats  to  navigate  all  the  year 
from  the  mouth  up  to  MonticeUo,  1(K)}  miles. 

The  total  amount  expended  on  this  improvement  to  June  30, 1897, 
was  $143,896.52. 

July  1. 1897,  balance  anezpended $14,228.48 

Jane  30, 1898,  amonnt  expended  during  fiscal  year 8,402. 77 

Jnly  1, 1898,  balance  unexpended 10,825.71 

f  Amonnt  that  can  be  praAtably  expended  in  fiscal  year  ending  June  30, 
1900,  for  maintenance  of  improvement 7,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  aots  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  S  9.) 

10.  Pearl  River  between  Oarthage  and  Jackson^  Miis. — The  original 
condition  of  this  part  of  the  river  was  such  as  to  make  navigation 
almost  impossible,  except  at  high  water.  The  minimum  width  of  the 
river  was  100  feet  and  of  the  channel  40  feet.  The  minimum  depth  was 
about  1  foot.  The  project  of  1879  was  to  aflford  a  clear  channel  of  navi- 
gable width  and  5  feet  depth  at  low  water  from  Oarthage  to  Jackson, 
105  miles. 

In  1888  the  original  project  was  modified  to  provide  for  a  depth  of  2 
feet,  at  an  estimated  cost  of  $50,000. 

This  project  is  now  completed. 

The  condition  of  this  improvement  on  June  30, 1897,  was  such  as  to 
allow  light-draft  boats  to  navigate,  on  a  3-foot  rise,*  from  Oarthage  to 
Jackson,  105  miles,  and  the  present  condition  is  about  the  same. 

The  total  amount  expended  on  this  section  of  the  river  to  June  30, 
1897,  was  $33,950.40. 
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July  L 1897,  balance  unexpended $2,099.60 

June  90, 1898,  amount  expended  during  fiscal  year 1,467.40 

July  1,1898,  balance  unexpended 632.20 


(Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1900,  for  maintenance  of  improvement 2,600.00 
Submitted  in  compliance  witn  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  S  10.) 

11.  Pearl  Biver  between  Edinburg  and  Oarthage^  -Mm*.— The  original 
oondition  of  this  portion  of  the  river  was  snch  that  navigation  at  low 
water  was  iini)ossible  and  at  high  water  was  difficult  and  dangerous. 
The  ininimnm  width  of  the  channel  was  30  feet  and  the  minimum  depth 
at  low  water  3  inches. 
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The  project  for  its  improvement,  adopted  in  1884,  was  to  afford  a  higa- 
water  channel  from  Edinbarg  to  Carthage,  a  distance  of  24f  miles,  for 
six  or  eight  months  of  the  year,  at  an  estimated  cost  of  $13,464. 

The  project  has  been  entirely  completed,  and  the  condition  of  the 
river  on  Jane  30, 1897,  was  such  as  to  allow  navigation  by  light-draft 
boats  on  a  4-foot  rise. 

The  total  amount  expended  on  this  improvement  to  Jane  30, 1897, 
was  $15,957. 

No  work  wa«  done  on  this  section  of  the  river  daring  the  past  fiscal 
year,  and  there  has  been  no  commerce. 

Jnly  1, 1897,  balance  unexpended $298.00 

June  30, 1898,  amount  expended  during  fiscal  year 1. 13 

Jnly  1, 1898,  balance  unexpended 291.88 

(Amonnt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1900,  for  maintenance  of  improvement 1,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  nivil  act  of  June  4, 1897. 

(See  Appendix  8  11.) 

12.  Bogue  Ohitto^  Louisiana. — ^The  original  condition  of  this  river  was 
sach  as  to  make  navigation,  except  daring  very  high  water,  impossible, 
owing  to  shoals  and  sand  bars  at  the  month'  and  obstructions  in  the 
river  above.  The  minimam  width  of  the  channel  was  80  feet  and  the 
minimum  depth  3  feet. 

The  project  of  1890  was  to  obtain  a  clear  3-foot  channel  daring  the 
greater  part  of  the  year  by  opening  the  mouth  and  the  removal  of  logs, 
snags,  trees,  fish  traps,  etc.,  ap  to  Alford's  bridge,  a  distance  of  190 
miles,  at  an  estimated  cost  of  (55,000. 

The  work  done  during  the  year  ending  June  30, 1898^  resulted  in 
giving  a  3  foot  channel,  but  not  of  sufficient  width.  The  sand  bars  at 
the  mouth  have  been  removed.  The  river  for  a  distance  of  1^  miles 
from  the  mouth  up  has  been  widened  from  20  to  50  feet  and  deepened 
to  5  feet. 

The  total  amount  expended  on  this  improvement  to  June  SO,  1897, 
was  (16,223.42. 

The  present  condition  of  the  river  admits  of  the  passage  of  light- 
draft  boats  and  large  rafts  of  logs  and  timbers  for  79}  miles  on  a  3-foot 
rise. 

Commercial  staHsUcs, 


▲rtioles. 

1896. 

1»7. 

1886. 

Saw  loffs  and  timber  (Dine) - 

Tont, 
6,467 
4,476 

TonM. 
8,768 

Sftw  logs  (cypress) , 

Total 

12,932 

0,780 

8,780 

July  1, 1897,  balance  anezpended $3,776.68 

June  SO,  1898,  amount  expended  during  fiscal  year 2, 473. 06 

Jnly  1, 1898,  balance  unexpended 1,903.63 

July  1, 1898,  outeUnding  liabilitiee 6.89 

July  1, 1898,  balance  available 1,296.64 


{Amount  that  can  be  ])rofitab1y  expended  in  fiscal  vear  ending  Jnne  30, 1900 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  oivil  act  of  June  i,  1897. 

(See  Appendix  S  12.) 


7,000.00 
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13.  Survey  far  canal  between  Warrior  River  and  Five  mile  Creek^ 
Alabama. — ^This  survey  was  provided  for  by  the  sandry  civil  act  of 
Jane  4, 1897.  The  survey  has  been  completed,  and  the  maps  and  draw- 
ings are  now  being  prepared.  The  report  will  be  duly  submitted  when 
received  from  the  local  officer. 

(See  Appendix  S  13.) 

Major  Sossell  was  also  charged  with  the  duty  of  making  surveys  of 
the  following  localities,  reports  of  the  results  of  which  will  be  duly 
submitted  when  received : 

1.  Channel  from  Ship  Island  Harbor  to  CMJjfort^  Miss.;  also  Ship 
Island  FasSj  Mississippi. 

2.  Horn  Island  and  Pass,  Mississippi. 

INSPECTION   OF   THE   IMPROVEMENT   OP   THE   SOUTH   PASS    OP   THE 

MISSISSIPPI  RIVER. 

The  act  of  Congress  of  March  3, 1875,  amended  by  acts  of  June  19, 
1878,  and  March  3, 1879,  made  provision  for  the  construction,  by  James 
B.  Eads  or  his  representatives,  of  jetties  and  other  works  in  South  Pass 
of  the  Mississippi  Biver,  to  secure  and  maintain  a  channel  26  feet  in 
depth  through  the  pass,  and  through  the  jetties  at  the  mouth  of  the 
pass  a  channel  ^^  26  feet  in  depth,  not  less  than  200  feet  in  width  at  the 
bottom,  and  having  through  it  a  central  depth  of  30  feet  without  regard 
to  width."  An  annual  payment  of  9100,000  was  provided  for  the  main- 
tenance of  such  a  channel  for  twenty  years  after  first  obtaining  it  by 
the  works  built    The  required  channels  were  secured  in  July,  1879. 

The  required  channel  was  maintained  during  the  year  through  the 
shoal  at  the  head  of  South  Pass  and  through  the  pass  itseU^  except 
during  sixty-three  days,  when  the  channel  in  Grand  Bayou  Beach, 
Goat  Island  Beach,  and  near  the  foot  of  Goat  Island,  did  not  contain 
the  required  depth. 

The  required  channel  <<  through  the  jetties,"  and  beyond  them  to 
deei)er  water  in  the  Gulf,  was  maintained  during  the  year,  except  for 
four  days. 

During  the  year  the  dredge  boat  worked  sixty  days  in  South  Pass, 
fifty  days  in  the  jetty  channel,  and  five  days  in  the  channel  beyond  the 
ends  of  the  jetties. 

The  object  of  the  examination  and  surveys  of  South  Pass  is  to  deter- 
mine if  the  channel  is  maintained  as  required  by  law,  and  to  enable  an 
engineer  ofScer  to  issue  the  certificates  for  the  quarterly  payments,  and 
"such  other  information  as  the  Secretary  of  War  may  direct." 

The  exi)enses  of  this  work  are  now  provided  for  by  a  permanent-indefi- 
nite appropriation  made  by  act  of  August  11, 1888,  and  up  to  June  30, 
1896,  the  unexpended  balance  from  year  to  year  was  available  for  the 
succeeding  year;  since  that  date  the  balance  has  reverted  to  the  Treas- 
ury, and  as  the  expenses  are  greater  some  years  than  others  a  deficit 
will  result  at  times  unless  the  unexpended  balance  be  made  available 
or  an  additional  appropriation  made.  The  correspondence  on  this  sub- 
ject was  printed  in  House  Doc.  No.  296,  Fifty-fourth  Congress,  second 
session;  also  in  the  Annual  Beport  of  the  Chief  of  Engineers  for  1897, 
page  1748. 

The  officer  in  charge  of  these  surveys  is  M%j.  James  B.  Quinn,  Corps 
of  Engineers,  whose  annual  rex>ort  is  submitted  as  Appendix  T. 

IMPROVEMENT  OP   RIVERS  AND    HARBORS    IN    SOUTHERN  LOUISIANA 

AND  EASTERN  TEXAS. 

This  district  was  in  the  charge  of  Maj.  James  B.  Quinn,  Corps  of 
Engineers,  having  under  his  immediate  orders  Lieut.  Frederick  W. 
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Altstaetter,  Corps  of  EDgineers,  since  December  6,  1897,  and  Oapt. 
^enry  Jervey,  Corps  of  Engineers,  since  April  15,  1898.  Division 
Engineer.  Col.  Henry  M.  Robert,  Corps  of  Engineers. 

1.  Che/unote  (Tohefunct^)  River  and  Bogus  Falia^  LouMana. — Pre- 
yions  to  improvement  these  streams  were  obstmcted  by  snags,  logs, 
etc.,  and  there  was  bat  a  depth  of  4^  feet  of  water  over  the  bar  at  the 
month  at  the  lowest  stage. 

The  project  for  improvement,  adopted  in  1880  and  modified  in  1884, 
provid^  for  the  removal  of  obstructions  in  the  channel,  the  building  oi 
a  breakwater  across  the  bar,  and  the  dredging  of  the  bar. 

In  1881  and  1882  two  appropriations  were  made,  aggregating  $3,000, 
with  which  820  feet  of  breakwater  was  constructed  and  obstructions 
removed  below  Covington.  As  the  bar  would  likely  re-form,  it  was  not 
dredged.  The  officer  in  charge  in  1884  recommended  that  a  break- 
water extending  2,600  feet  into  the  lake  be  constructed,  and  that  the 
bar  afterwards  be  dredged. 

The  improvement  was  originally  estimated  to  cost  $5,400,  excluding 
the  breakwater. 

With  the  $2,600  appropriated  in  1886,  channels  about  5  feet  deep  and 
30  to  60  feet  wide  were  cut  through  the  bars  in  Bogue  Falia,  between 
Old  Lianding  and  Covington,  improving  navigation  for  schooners  to  the 
latter  place. 

Under  the  appropriation  of  $1,000  made.in  1890,  obstructions  were 
removed  from  Madisouville  to  Old  Landing,  thence  to  Covington,  on 
the  Bogue  Falia,  with  the  Government  snaggiug  plant  and  hir^  labor. 

The  snagging  plant  was  extensively  repaired  with  the  $1,000  appro- 
priated in  1892. 

In  1894,  $1,000  was  appropriated  for  maintenance.  With  this  the 
bars  in  the  river  below  Covington  were  dredged,  creating  channels  6 
feet  deep  and  60  feet  wide,  through  which  steamers  drawing  5  feet 
navigated  from  Covington  to  the  mouth  of  the  river,  a  distance  of  14 
miles. 

By  act  of  June  3, 1896,  $1,000  was  appropriated  for  maintenance,  but 
on  account  of  work  required  to  be  done  at  the  mouth,  and  on  the  two 
bars  near  Covington,  this  amount  was  deemed  insufficient  and  was  not 
expended,  but  has  been  held  for  increase. 

It  is  estimated  that  about  $1,000  annually  will  be  required  to  main- 
tain this  improvement. 

The  amount  expended  to  June  30, 1897,  was  $8,349.29. 

The  amount  of  commerce  involved  is  $723,833. 

Jnly  1, 1897,  balance  nnexpended $1,150.71 

June  30, 1898,  amount  expended  daring  fiscal  year 44.50 

July  1, 1898,  balance  unexpended 1, 106.21 

July  1, 1898,  outstanding  liabilities : 10. 00 

July  1,1898,  balance  available 1,096.21 

(Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  80, 
1900,  for  maintenance  of  improvement 1,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  IT  1.) 

^.  Tickfato  River  a/nd  its  tributaries^  Lmtisiana. — ^The  original  project 
for  the  improvement  of  the  Tickfaw  Kiver  and  its  tribntaries  (2!^atal- 
bany.  Blood,  and  Ponchatonla  rivers)  was  adopted  in  1881,  and  pro- 
vided for  the  removal  of  obstmctions  i^om  the  streams  at  an  estimated 
cost  of  $10,230. 

With  appropriations  aggregating  $10,000,  about  30  miles  of  the  Tick- 
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fiiw  Biver  and  its  branches  was  improved  under  this  project,  the  work 
being  carried  on  from  1881  to  February,  1895.  The  work  resulted  in  a 
material  increase  to  the  commerce  of  the  river. 

Under  the  appropriation  of  (1,000  made  by  act  of  June  3,  1896,  a 
contract  was  entered  into  for  hire  of  a  boat  for  clearing  the  stream  of 
water  hyacinths,  which  impeded  navigation.  This  work  was  carried 
on  from  February  26, 1897,  to  March  31. 1897,  and  about  2  miles  of  the 
stream  was  temporarily  cleared  near  the  mouth,  but  the  plants  soon 
choked  the  course  again,  impeding  navigation. 

It  is  estimated  that  $1,000  wiU  be  required  annually  for  maintenance 
of  the  improvement,  exclusive  of  removal  of  water  hyacinths. 

The  amount  expended  on  these  improvements  to  June  30, 1897,  was 
$10,853.06. 

The  amount  of  commerce  involved  in  this  improvement  amounted  to 
$436,388. 

July  1, 1897,  balance  unexpended $146.94 

June  30, 1898,  amount  expended  during  fiaoalyeaT 4.46 

Julyl,  1898,  balance  unexpended 142.49 

July  1, 1898,  outstanding  fiabilitiee 10.00 

July  1, 1898,  balanoeavailable.... 182.49 

(Amount  tbat  can  be  profitably  expended  in  fiscal  year  ending  June  80, 
1900,  for  maintenance  of  improvement 1,000.00 
Submitted  in  compliance  witb  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  IT  2.) 

3.  Amite  River  and  Bayou  McmchaOj  Louisiana. — Prior  to  any  improve- 
ment, Amite  Biver  and  Bayou  Manchac,  its  principal  tributary,  were 
navigable  by  small  steamers  for  a  short  distance  above  and  below  their 
point  of  junction,  but  with  danger  from  obstructions. 

Under  the  project  of  1880,  the  streams  were  cleared  of  obstructions  in 
1890  and  1891  from  the  mouth  of  the  river  to  Bayou  Manchac,  thence 
up  the  bayou  to  Hope  Villa,  13  miles  of  channel  being  improved. 

In  1892  and  1894  appropriations  aggregating  (5,000  were  made,  with 
which  the  work  of  removing  obstructions  was  continued.  The  turning 
basin  at  the  moutii  of  Wards  Greek,  on  Bayou  Manchac,  was  completed 
in  January,  1895. 

An  appropriation  of  (2,500  was  made  in  June,  1896,  for  maintenance. 
The  available  funds  will  probably  be  expended  in  removal  of  obstructions 
which  have  formed  since  1895. 

ISo  work  was  done  on  these  streams  during  the  past  year. 

At  the  mouth  of  Bayou  Manchac,  in  the  Amite  Elver,  snags  and  a 
sand  bar,  recently  formed,  are  an  impediment  to  navigation,  and  it  is 
estimated  that  (2,500  will  be  required  annually  for  maintenance. 

The  amount  exx)ended  on  this  improvement  to  June  30, 1897,  was 
(28,490.30. 

The  amount  of  commerce  involved  in  this  improvement  is  (516,477. 

July  1, 1897,  balance  unexpeuded $2,809.70 

June  30, 1898,  amount  expended  during  fiscal  year 93. 66 

July  1, 1898,  balance  unexpended 2,716.04 

July  1, 1898,  outstanding  UabiUties 10.00 

July  1, 1898,  balatice  available 2,706.04 

{Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1900,  for  maintenance  of  improvement 2,500.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  U  3.) 
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4.  Bayou  Lafourohe^  Louisiana, — Before  fchis  stream  was  improved 
it  was  thickly  obstructed  by  logs,  suags,  etc.  The  object  of  the  first 
project  for  its  improvement,  adopted  in  1879,  was  the  removal  of  such 
obstructions.  Y  arious  appropriations,  aggregating  930,000|  were  made, 
and  work  under  the  project  carried  on  until  1885. 

A  project  was  submitted  on  Jane  II,  1886,  providing  for  the  con- 
struction of  a  lock  at  the  head  of  the  bayou  to  connect  it  with  the  Mis- 
sissippi Biver.  It  provided  for  subsequently  dredging  a  channel  75 
feet  wide  and  5  feet  deep  at  mean  low  water  of  the  Gulf.  The  estimated 
cost  of  these  improvements  was  $450,000,  with  $8,000  annually  for 
maintenance  and  operation. 

Under  this  project,  and  to  provide  for  immediate  dredging  to  relieve 
low-water  navigation,  the  sum  of  $50,000  was  appropriated  August  11, 
1888.  Dredging  was  commenced  at  the  head  of  the  bayou,  and,  with 
appropriations  aggregating  $165,000  since  then,  has  been  continued  at 
intervals. 

Operations  under  a  contract  for  dredging  were  begun  July  6, 1896, 
on  the  bar  at  the  head  of  the  bayou  and  carried  downstream  about  3 
miles  beyond  Thibodauz.  Obstructions  were  also  removed.  These 
operations  improved  about  38  miles  of  channel  and  were  of  great  benefit 
to  the  commerce  of  the  bayon,  giving  sufficient  water  for  the  naviga- 
tion of  the  bayou  during  the  low-water  season. 

A  modification  of  the  project  of  1886  was  approved  on  September  23, 
1896.  This  project  suspended  the  matter  of  the  lock  construction  and 
confined  operations  to  dredging  to  maintain  low- water  navigation,  the 
estimated  cost  of  which  was  $25,000  per  annum. 

Owing  to  an  emergency,  the  Government  dredge  Ram  was  borrowed 
from  Gapt.  G.  McG.  Derby  to  remove  the  bar  at  the  month  of  the  bayon, 
but  after  working  about  15  days  in  Angust,  1897,  it  was  withdrawn  for 
work  elsewhere. 

Gontract  was  entered  into  on  December  8, 1897,  for  the  hire  of  a 
dredge  boat  for  the  continuation  of  the  improvement.  Operations  under 
this  contract  were  carried  on  from  September  13, 1897,  to  February  1, 
1898,  when  high  water  in  the  bayou  caused  the  suspension  of  opera- 
tions. Gontract  was  entered  into  June  29,  1898,  for  hire  of  dredge 
boat  for  continnation  of  improvement.  The  amount  to  be  expended 
under  this  contract  is  about  $12,000. 

The  amount  expended  on  this  improvement  to  June  30, 1897,  was 
$184,987.90. 

The  value  of  the  commerce  involved  is  $7,367,783. 

July  1, 1897,  balance  unexpended $60,013.10 

June  90, 1898,  amoant  expended  during  fiscal  year 17, 232. 40 

July  1, 1898,  balance  unexpended 42, 777. 90 

July  1, 1898, outstanding  liabilities $77,00 

July  1, 1898,  amount  covered  by  uncompleted  contracts 12, 000. 00 

! 12,077.00 

July  1, 1898,  balance  available 30,7000 

(Amount  that  can  be  profitably  expended  in  flbcal  year  ending  June  30, 
1900,  for  maintenance  of  improvement 10,000.00 
Submitted  in  compliance  witn  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  XJ  4.) 

5.  Bayou  Plaquemines  Orand  iJtt?er,  and  Pigeon  bayous.  Louisia/na^ — 
In  1867  or  1868,  Bayou  Plaquemine  was  closed  by  a  dam  ouilt  by  order 
of  the  police  jury  of  Iberville  Parish,  shutting  out  the  waters  of  the 
Mississi])pi  Eiver.  Prior  to  this  time  the  largest  steamboat  could  pass 
through  it  into  Grand  Lake  and  other  connecting  water  routes. 


RIYBR   AND   HARISOR   IMPROVEMENTS.  273 

The  project  of  1835  provided  only  for  dredging  and  cleaning  Bayou 
Plaqaemine  of  obstmctionB  and  for  building  a  lock  at  the  hesui  of  the 
bayou. 

The  protection  of  the  bank  of  the  Misifissippi  Eiver  at  Plaquemine 
Bend  was  added  to  the  project  for  improvement  in  1888.  The  improve- 
ment of  Grand  Biver  and  Pigeon  bayous  was  incorporated  in  the  plan 
of  improvement  by  act  of  July  13, 1893. 

Bank  protection  was  carried  on  under  the  appropriations  of  1888  and 
those  of  later  years.  A  channel  60  feet  wide  and  6  feet  deep  was  also 
dredged.  In  1893, 1894,  and  1895  work  was  carried  on  in  the  Grand 
Kiver  and  Pigeon  Bayou  routes,  and  the  improvement  extended  for  a 
distance  of  25  miles,  down  to  Grand  Lake. 

Under  the  appropriation  of  June  3, 1896,  contract  was  entered  into 
for  dredging  in  Grand  Biver  and  Pigeon  Bayou.  Operations  under 
this  contract  were  commenced  March  26, 1897,  and  finished  August  20, 
1897.  A  large  quantity  of  material  and  numerous  obstructions  were 
removed,  greatly  improving  the  channel^!. 

A  project  for  the  construction  of  a  lock  was  submitted  in  1891,  but 
actual  construction  was  delayed  for  want  of  funds.  On  June  24, 1895, 
a  contract  was  entered  into  for  construction  of  cofferdam,  excavating, 
and  driving  a  pile  foundation  for  lock.  Operations  under  this  contract 
were  commenced  on  September  1, 1895.  Work  progressed  more  slowly 
than  expected  on  account  of  unforeseen  difficulties  the  contractor  had 
to  deal  with.  A  large  portion  of  the  excavated  material  was  washed 
back  into  the  pit  by  a  severe  storm  in  June,  1896,  and  two  months  later 
a  dangerous  movement  of  the  slopes  on  the  end  of  the  pit  near  the  river 
required  that  a  large  quantity  of  material  not  originally  contemplated 
be  removed.  A  supplemental  contract  for  the  removal  of  60,000  cubic 
yards  of  this  material  was  approved  February  27, 1897. 

Another  supplemental  contract  was  approved  June  19, 1897,  for  driv- 
ing 800  piles  of  60-foot  lengths,  instead  of  800  piles  of  50foot  lengths. 

The  contractor  complete  all  the  work  contemplated  in  the  original 
and  supplemental  contracts  on  December  31,  1897.  Under  contract 
with  Mr.  F.  0.  Leroy  the  pit  of  the  lock  has  been  constantly  drained 
since  the  completion  of  the  work,  in  order  that  same  might  be  turned 
over  in  good  condition  when  other  operations  were  commenced. 

Under  the  provisions  of  act  of  June  3, 1896,  authorizing  continuing 
contract,  plans  and  specifications  for  the  construction  of  lock  and 
approaches  were  submitted  and  approved  during  the  past  year,  and 
contract  was  entered  into  May  28, 1898. 

The  total  amount  expended  on  this  improvement  to  June  30, 1897, 
was  $396,025.40. 

The  value  of  the  commerce  involved  is  1138,708. 

July  1, 1897,  balance  unexpended $433,974.60 

June  80, 1898,  amount  expended  during  fiscal  year 66,229.72 

July  1, 1898,  balance  unexpended 377, 744. 88 

July  1, 1898,  outetandfDg  liabilities $409.00 

July  1, 1898,  amount  coyered  by  uncompleted  contracts  for 

««^y«««89 : .-850,000.00^^^ 

July  1,1898,  balance  available 27,335.88 

f  Amount  ^estimated)  required  for  completion  of  exiHting  project 878, 250.  C^ 
Amonnt  tnat  can  be  profitably  expended  in  fiscal  year  ending  .1  ane  30, 1900  400, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  rivor  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  TJ  5.) 
'The  approved  eontinuons  contract  calls  for  the  expenditure  of  $501,757.60. 
BNa  98 ^18 
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6»  Bayou  Courtableauy  Louisicma. — When  the  present  project  was 
adopted  a  large  deposit  of  sand,  known  as  Little  Devil  Bar,  had 
formed  at  the  month  of  the  bayou  by  the  backwater  from  the  Atch- 
afalaya  River. 

The  project  of  1880  provided  for  closing  some  ranont  bayous,  throw- 
ing all  the  water  into  the  channel  of  the  Oonrtableau,  and  causing  its 
current  to  wash  out  the  bar  at  its  mouth. 

The  project  was  completed  November  9, 1895,  under  appropriations 
made  from  time  to  time,  aggregating  (36,200. 

During  low  water  in  1891  the  dams  were  placed  in  thorough  repair. 

In  1894  an  appropriation  of  $5,000  was  made  for  continuing  the 
improvement.  The  approved  project  provided  for  the  closure  of 
Bayous  Fordoche,  Mamzelle.  Big  and  Little  Gane,  and,  if  funds  would 
permit,  to  close  the  small  oayous  between  Mamzelle  and  Big  Cane. 
This  work  was  finished  on  November  9, 1895,  being  done  by  contracts 

A  large  raft  of  logs,  completely  obstructing  navigation,  formed  near 
the  mouth  of  the  bayou  during  the  high  water  of  1896.  The  raft 
formed  where  the  current  of  the  bayon  and  the  backwater  of  the  Atch- 
afalaya  neutralized  each  other,  and  is  now  about  3  miles  long.  An 
appropriation  of  $2,500  for  the  removal  of  this  raft  was  made  June 
3, 1896.  Proposals  were  invited  for  the  removal  of  the  raft,  but  no 
satisfactory  bids  were  received,  owing  to  the  insufficiency  of  the 
amount  on  hand  out  of  which  to  pay  for  the  work.  An  agreement  was 
made  with  Mr.  Ed.  (3.  Pearson,  of  New  Orleans,  La.,  to  clear  the 
channel,  the  agreement  to  remain  in  force  until  February  28^  1898,  but 
Mr.  Pearson  never  took  any  measures  to  carry  out  its  provisions. 

On  account  of  the  formation  of  the  raft  in  the  mouth  of  the  bayou 
no  vessel  of  any  kind  can  pass  in  or  out.  This  embargo  upon  naviga- 
tion has  lasted  since  April  11, 1896,  the  commerce  by  water  having,  in 
consequence,  dwindled  from  a  value  of  $3,917,344  in  1891  to  nothing 
in  1896-97  and  in  1897-98. 

The  steamboatmen,  merchants,  and  farmers  represent  their  losses  as 
serious;  the  former  because  of  the  nonemployment  of  their  boats,  the 
latter  through  additional  trouble  and  expense  in  hauling  products  and 
supplies. 

The  amount  available  for  the  removal  of  the  raft  is  inadequate,  and 
must  be  increased  by  at  least  $20,000  to  secure  the  restoration  of  com- 
merce. As  the  drift  is  constantly  accumulating,  the  early  removal  is 
important  from  an  economical  point  of  view. 

The  sum  of  $35,454.46  was  expended  in  improving  this  stream  up  to 
June  30, 1897. 

The  value  of  the  commerce  involved  in  this  improvement,  as  shown 
by  commercial  statistics  accompanying  Annual  Eeport  of  1896,  is 
$103,944. 

July  1;  1897,  balance  nnexpended $3,245.54 

June  30, 1898,  amonnt  expended  during  fiscal  year 22. 25 

Jaly  1, 1898,  balance  nnezpended 8,223.29 

{Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June30, 1900    20, 000. 00 
submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  U  6.) 

7.  Bayou  Teche^  Louisiana. — Previous  to  improvement  tlie  channel 
had  a  depth  of  8  feet,  but  navigation  was  impeded  and  rendered  unsafe 
by  obstructions.  The  removal  of  these  obstructions  was  contemplated 
by  the  initial  project,  and  from  1870  to  1894,  six  appropriations  having 
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been  made,  70  miles  of  the  channel  was  improved.  The  benefits  were 
but  temporary,  the  obstrnctious  again  forming. 

Detailed  history,  progress  of  the  work,  and  results  of  the  improve- 
ment are  given  in  Appendix  B,  pages  150i3-1504,  Annual  Eeport  of  the 
Chief  of  Engineers  for  1896. 

Act  of  June  3, 1896,  appropriated  910,000  for  dredging  and  removing 
obstructions  firom  the  bayou.  Operations  were  carried  on,  under  con- 
tract, from  November  16, 1896,  to  March  22, 1897,  giving  a  clear  channel 
60  feet  wide  and  averaging  5  feet  in  depth,  between  St.  Martinville  and 
Gharenton,  a  distance  of  44^  miles. 

No  work  has  been  done  on  this  stream  during  the  year  just  ended. 

Several  obstructions  have  formed  in  the  bayou  below  St.  Martinville 
which  require  attention.  It  is  believed  that  to  remove  these  obstruc- 
tions will  cost  (10,000,  and  that  an  annual  appropriation  of  (2,000  will 
be  essential  to  preserve  uninterrupted  navigation. 

The  amount  expended  on  this  improvement  to  June  30, 1897,  was 
(70,679.67. 

The  amount  of  commerce  involved  in  this  improvement  is  (5,253,067. 

Jnly  1,1897,  balance  unexpended -. $420.  S3 

June  30, 1898,  amonnt  expended  daring  fiscal  year 69.80 

July  1, 1898,  balance  unexpended 380.53 

i  Amonntthat  can  be  profitably  expended  in  fiscal  year  endine  JuneSO,  1900    10, 000. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867  ana  of  sundry  civU  act  of  June  4, 1897. 

(Bee  Appendix  U  7.) 

8.  Ohannelj  bay^  and  passes  of  Bayou  Vermilion^  Louisiana. — ^The  pri- 
mary project,  approved  in  1892,  provided  for  the  removal  of  obstruc- 
tions from  the  bayou  and  markine  the  channel  in  the  bay  with  guide 
piles.    The  cost  was  estimated  at  125,000. 

With  appropriations  amounting  to  $12,500,  work  under  this  project 
was  carried  on  from  December  1, 1892,  to  August  27, 1895.  The  channel 
in  the  bay  was  marked  with  guide  piles  and  obstructions  were  removed 
from  a  point  18  miles  above  the  mouth  of  the  bayou  to  26  miles  above 
Abbeville,  La. 

In  Appendix  B,  pages  1505-1506,  Annual  Beport  of  Ghief  of  Engi- 
neers for  1896,  will  be  found  details  of  history,  progress  of  the  work^ 
and  results  obtained  by  the  improvement. 

There  was  appropriated  by  act  of  June  3, 1896,  (1,000  for  continuing 
the  improvement.  Nothing  has  been  done  with  this  amount,  it  having 
been  held  for  an  additional  appropriation  to  cover  the  work  required  to 
be  done  at  several  different  places. 

There  was  expended  on  this  improvement  to  June  30, 1897,  the  sum 
of  $12,387.58. 

The  amount  of  commerce  involved  in  this  improvement  is  $333,375. 

July  1, 189[Vbalance  unexpended $1,112.42 

June  30, 1896,  amount  expended  during  fiscal  year 54.87 

July  1, 1898,  balance  unexpended 1,057.55 

{Amount  (estimated)  required  for  completion  of  existing  project 11, 500. 00 
Amount  that  can  be  profitably  expended  in  fiscal  vearendioff  J  une  30,1900     5, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  riyer  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  (J  8.) 

9.  MermentauBiver  and  tributaries,  Louisiana. — Prior  t<)  improvement, 
Mermentau  Biver  and  its  tributaries  were  obstructed  by  snags,  logs, 
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etc.  A  survey  of  these  streams  was  made  in  1891,  and  in  1892  the  flrst 
project  for  improvement  ^as  adopted.  This  project  provided  for  the 
removal  of  snags  and  logs  in  the  upper  river  and  a  mud  flat  in  the  lower, 
at  au  estimated  cost  of  $23,615.25. 

Under  act  of  July  13, 1892,  the  sum  of  (7,500  was  appropriated  for 
this  work  and  obstructions  were  removed  from  the  lower  end  of  Lake 
Arthur  to  a  point  tfbout  38  miles  up  Mermentau  Biver,  rendering 
navigation  safer. 

Under  the  appropriation  of  $5,000  made  in  1894  for  continuing  the 
improvement,  a  project  was  submitted,  but  as  the  funds  available  were 
small  it  was  not  deemed  advisable  to  undertake  the  work  until  further 
appropriations  had  been  made. 

Congress  appropriated  $5,000  on  June  3, 1896,  and  on  June  15, 1897, 
a  project  was  approved  under  which  dredging  was  to  be  done  and  brush 
dams  constructed  to  secure  a  channel  through  Mud  Lake. 

On  November  1, 1897,  contract  was  entered  into  for  dredging  and 
constructing  brush  dam  in  Mud  Lake. 

Dredging  operations  were  commenced  December  24, 1897,  and  com- 
pleted March  4, 1898,  a  distance  of  4,417  feet  being  dredged,  embracing 
the  cutting  through  of  two  bars.  Work  on  the  upper  and  lower  dams 
was  finished  on  April  14, 1898.  The  upper  dam  is  now  2,500  feet  long 
and  5  feet  wide,  and  the  lower  dam  is  3,000  feet  long.  The  average 
depth  of  both  bars  is  8  feet,  and  width  50  feet. 

There  had  been  expended  on  this  improvement  to  June  30,  1897,  the 
sum  of  $7,312.07. 

In  the  lower  end  of  Grand  Lake  the  water  shoals  to  2^  feet.  The 
fTepuque  and  Quetortie,  two  tributary  streams  of  growing  importance, 
are  obstructed  with  snags  and  overhanging  trees,  the  removal  of  which 
will  be  of  great  assistance  to  commerce. 

The  amount  of  commerce  involved  in  this  improvement  is  $350,870. 

July  1, 1897,  balance  unexpended • $10,187.98 

June  30, 1898,  amount  expended  daring  fiscal  year 9, 268. 09 

July  1, 1898,  balance  unexpended 919.24 

{Amount  (estimated)  required  for  completion  of  existinjo^  project 6, 115. 25 
Amounttbatcanbeprofitably  expeudediufiscalyear  ending  JuneSO,  1900      6, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  U  9.) 

10.  Mouth  and  passes  of  Calcasieu  River  j  Louisiana. — Prior  to  improve- 
ment there  was  a  depth  of  only  3  feet  over  the  bars  in  Calcasieu  Lake. 
In  1874, 1882,  and  1883  a  channel  8  feet  deep  and  70  feet  wide  for  a  dis- 
tance of  7,500  feet  was  dredged  through  the  bars  in  the  lake  above 
Galcasieu  Pass.  This  channel  shoaled  and  in  1885  possessed  a  depth 
of  only  3J  feet. 

In  1886  contract  was  entered  into  to  build  two  revetment  walls  and 
dredge  between  them,  also  to  dredge  a  channel  through  the  bar  at  the 
mouth  of  Calcasieu  Biver  6  feet  deep  and  100  feet  wide.  The  contract 
was  annulled  in  January,  1888,  and  the  project  modified  so  as  to  omit 
the  revetment. 

From  March  19,  1888,  to  August  31,  1888,  77,159  cubic  yards  of 
material  was  taken  out  with  the  Giovemment  dredge. 

An  appropriation  of  $10,000  was  made  in  1888  for  continuing  the 
improvement.  The  sum  of  $75,000  was  appropriated  in  1890  for 
'improving  the  mouth  and  passes  of  Calcasieu  River.''  The  amounts 
available  were  heJd  for  further  increase,  they  being  considered  too  small 
to  conduct  operations  economically. 


SIYEB  AND  HARBOR  IMPROVEMENTS.  277 

In  1892y  $100,000  additional  was  appropriated,  following  which  a  con- 
tract was  entered  into  for  constractiug  a  jetty  on  the  east  side  of  the 
channel,  across  the  bar  at  the  mouth  of  the  pass,  and  for  10,000  linear 
feet  of  revetment  on  the  northern  side  of  the  channel,  and  for  dredging 
throngh  the  bar.  On  Angost  6, 18d3,  the  revetment  was  completed, 
and  the  dredging  was  done  with  the  Government  dredge  in  November, 
1894,  which  work  finished  the  channel  at  the  foot  of  Galcasien  Lake. 
The  dredging  gave  considerable  relief,  and  vessels  drawing  6^  feet  pass 
throngh  with  safety.  Work  on  the  east  jetty  was  finished  on  August 
11^894,  leaving  it  7,347  feet  long. 

The  project  approved  August  17, 1894,  provides  for  dredging  chan- 
nels through  the  bar  at  the  head  of  Galcasien  Lake,  capping  7,000  feet 
of  the  east  jetty  with  stone,  and  with  the.balance  unexpended  to  dredge 
a  channel  12  feet  deep  from  the  12-foot  contour  inside  to  the  12-foot 
contour  outside,  and  as  wide  as  fiinds  would  permit. 

From  November  5, 1894,  to  June  80, 1895,  dredging  was  carried  on  at 
the  head  of  the  lake,  giving  a  channel  50  feet  wide  and  8  feet  deep. 

Under  the  appropriation  of  990,000  made  in  1894  a  contract  was  made 
for  capping  the  east  jetty  with  stone.  Work  was  carried  on  firom  Janu- 
ary 28, 1895,  to  August  8, 1895,  capping  6,552  linear  feet  of  jetty. 

Gontract  for  extending  east  jetty  was  approved  March  2, 1896,  and 
work  was  carried  on  fh^m  May,  1896,  to  August  4, 1896,  giving  the 
letty  a  total  length  of  7,847  feet. 

A  contract  for  building  the  west  jetty  was  entered  into  under  the 
appropriation  of  $80,000,  June  3, 1896,  and  work  was  carried  on  from 
January  1, 1897,  to  June  15, 1897,  giving  a  length  of  2,200  feet  to  this 
jetty.  Of  this,  1,275  feet  was  capped  and  completed,  and  875  feet 
brought  up  to  mean  high  water,  ready  for  capping.  The  100  feet 
remaining  is  foundation  work  only. 

On  April  6, 1898,  contract  was  entered  into  with  Gharles  Glarke  & 
Go.,  Gktlveston,  Tex.,  for  operating  the  Government  dredge  in  Galcasien 
Lake,  Louisiana.  It  is  contemplated  by  this  work  to  restore  the  dredged 
channel,  50  feet  wide  and  8  feet  deep,  from  deep  water  in  Galcasien 
Pass  to  deep  water  in  Galcasien  Lake,  a  distance  of  about  2  miles. 
The  amount  available  for  this  improvement  is  about  $9,000.  Opera- 
tions were  commenced  on  May  26, 1898,  and  up  to  June  80, 1898, 16,118 
cubic  feet  of  material  was  dredged  and  a  number  of  piles  removed  that 
had  been  washed  in  from  the  revetment. 

The  damages  to  the  east  jetty  will  require  attention  soon,  as  sand 
drifts  throngh  the  breach  in  the  jetty  and  shoals  the  channel. 

The  amount  expended  on  this  improvement  to  June  30,  1897,  was 
•386,612.77. 

The  amount  of  the  commerce  involved  is  (745,071. 

July  1, 1897,  bahknoe  onexpended 114,887.23 

June  30, 1898,  amonnt  expended  during  fiscal  year 1,863.80 

Jidy  1, 1888,  balance  unexpended 13,023.43 

July  1, 1898,  ontotanding liabilitiee $126.26 

JiUy  1, 1898,  amount  covered  by  uncompleted  contracts 9, 000. 00 

9,126.26 

July  1, 1886»  balance  available 3, 897. 17 

i  Amount  (estimated)  required  for  completion  of  existing  project 255, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30,1900  100, 000. 00 
Sabmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
barbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  U  10.) 
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11.  Harbor  at  8(ibine  Pass,  Tex. — ^Before  any  imppovement  was  made 
the  bar  obstracting  the  entrance  to  tbe  harbor  at  Sabine  Pass,  Tex., 
had  not  more  than  5  feet  of  water  upon  it.  In  1878  and  1880  channels 
fh)m  12  to  15  feet  deep  were  dredged  throngb  it,  bat  soon  filled  np. 
The  project  of  1882  provided  for  constructing  jetties  on  either  side  of 
the  channel  connecting  the  deep  water  of  the  pass  with  that  of  the 
Gulf,  at  an  estimated  cost  of  $3|177,606.50. 

Since  1883  work  on  the  jetties  was  carried  on  as  fast  as  appropria- 
tions would  permit. 

On  June  30,  1896.  the  west  jetty  was  14,875  feet  long,  6,609  feet  of 
which  being  raised  2  feet  above  mean  high  water,  7,966  feet  to  mean  low 
water,  the  remaining  300  feet  being  foundation  work.  The  dredged 
channel  had  an  average  width  of  100  feet  and  a  depth  of  24  feet  No 
work  was  done  during  the  fiscal  year  ending  June  30, 1897,  on  the  west 
jetty  or  on  the  channel. 

On  June  30, 1897,  the  east  jetty  had  a  total  length  of  19,500  feet, 
18,690  feet  of  which  had  been  completed,  600  feet  brought  up  to  mean 
low  water,  the  remaining  300  feet  being  foundation  work.  The  dredged 
channel  had  an  approximate  width  of  100  feet  and  a  depth  of  from  20 
to  27  feet.  As  the  bottom  is  of  soft  material,  vessels  drawing  22  feet 
experienced  no  difficulty  in  passing  over  the  20-foot  channel. 

The  river  and  harbor  act  of  June  3, 1896,  authorized  contracts  to  be 
entered  into  for  completing  the  present  project  of  improvement,  to  be 
paid  for  as  appropriations  may  be  made  by  law.  The  sundry  civil  act 
approved  June  4, 1897,  appropriated  (350,000  for  improvement  under 
the  continuous  contract  system,  $100,000  for  the  purchase  of  a  dredge 
boat,  and  $30,000  for  operating  same  during  the  fiscal  year  ending  June 
30, 1898. 

As  authorized  by  the  act  of  June  3, 1896,  a  oontinuing"  contract  was 
approved  June  22,  1897,  for  jetty  construction.  It  was  proposed  to 
expend  $65,000  of  the  appropriations  either  in  the  addition  of  necessary 
rock  to  the  jetties  or  in  dredging  between  the  jetties  to  improve  the 
channel. 

Work  was  commenced  by  the  contractors  on  August  10,  1897,  and 
up  to  June  30,  1898,  the  east  jetty  had  been  extended  4,100'  feet,  of 
which  about  2,000  feet  had  been  brought  up  to  low- water  level.  The 
west  jetty  was  capped  with  9,647  tons  of  granite  blocks,  completing 
same  for  a  distance  of  about  3,000  feet.  Dredging  in  channel  was  car- 
ried on  until  October,  resulting  in  removing  299,799  cubic  yards  of 
material. 

On  October  18, 1897,  proposals  were  opened  for  building  the  dredge 
boat  authorized  under  project  approved  June  29, 1897,  for  improving 
the  channel.  All  bids,  however,  were  rejected  as  not  cx)nforming  to 
specifications.  It  is  expected  that  new  proposals  will  be  invited  in  the 
near  future. 

Act  of  Congress  approved  March  17,  1898,  makes  available  for 
immediate  use  $15,000  of  the  $30,000  appropriated  by  sundry  civil  act 
approved  June  4, 1897.  The  project  for  the  expenditure  of  this  amount, 
approved  March  28, 1898,  provides  for  clearing  and  widening  the  chan- 
nels at  Sabine  Pass  by  dredging,  etc. 

Under  this  project  contract  was  entered  into  June  15,  1898,  for 
dredging  between  the  jetties  in  the  channel. 

Soundings  were  made  in  the  channel  on  June  14-17, 1898.  and  the 
depth  of  water  over  the  shoalest  locality  was  found  to  be  22.4  feet  at 
mean  low  water  of  the  Gulf  and  23.9  feet  at  mean  high  water.  Outside 
of  the  dredged  channel  the  depth  shows  a  considerable  improvement, 
under  the  action  of  natural  scour. 
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Since  the  comniencenient  of  work  there  has  been  expended  on  this 
improvement  to  Jane  30, 1897,. the  sam  of  (2,042,243.51. 
The  amount  of  commerce  involved  in  this  improvement  is  (2,363,542. 

July  1, 1991,  balance  anexpeuded $552,506.49 

Amount  appropriated  by  sundry  civil  act  approved  Joly  1, 1898 400, 000. 00 


962,606.49 
June  SO,  1898,  amount  expended  daring  fiscal  year 191, 106. 56 


Jnly  1, 1898,  balance  unexpended 761,399.98 

July  1, 1898,  outstanding  liabilities $45,495.97 

July  1, 1898,  amount  covered  by  uncompleted  contracts. . .  1, 050, 000. 00 

1,096,495.97 


Amount  (estimated)  required  for  completion  of  existing  project 628, 866. 50 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,  1900.. 300,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  U  11.) 

1^.  Sabine  Eiver^  Texm. — At  the  mouth  of  the  river  and  above  the 
town  of  Orange  there  was  3^  feet  of  water  over  the  bar  prior  to 
improvement. 

The  cost  of  improvement  was  originally  estimated  at  (18,000,  and  pro- 
vided for  removal  of  logs,  snags,  etc. 

A  channel  6  feet  deep  and  70  to  100  feet  wide  was  dredged  through 
the  bar  at  the  mouth  in  1878. 

A  resurvey  of  the  river  was  made  in  1879,  and  cuts  dredged  from  the 
main  river  into  the  Narrows  and  at  De<id  Bend,  and  obstructions 
removed,  enabling  vessels  of  5- foot  drafb  to  go  30  miles  above  Orange. 

In  1880  and  1881  the  bar  at  the  mouth,  for  about  1  mile,  was  redredged 
6  feet  deep  and  100  feet  wide. 

In  1889  obstructions  were  removed  and  the  two  branches  of  Old 
Biver  closed,  throwing  the  water  into  the  Narrows. 

In  1892  about  17^  miles  of  channel  was  cleared  of  obstructions. 

With  (5,000,  appropriated  by  act  of  1894,  the  project  of  1892  was 
completed,  resulting  in  the  improvement  of  the  river  from  Morgans 
Bluff  to  Cypress  Bayon — a  distance  of  20  miles— which  left  the  river 
in  fair  condition  to  Sndduths  Bluff. 

Under  an  allotment  made  by  act  of  March  2^  1895,  from  the  appro- 
priation of  August  18, 1894,  for  improving  Sabine  Pass,  for  dredging 
through  the  bar  at  the  mouth  of  the  river,  a  channel  50  feet  wide  and 
8  feet  deep  from  deep  water  in  the  river  to  deep  water  in  the  lake  was 
dredged. 

The  dams  built  in  1890  and  that  part  of  the  stream  cleared  in  1895 
^ere  found  to  be  in  good  condition  in  May,  1897. 

The  project  approved  June  9, 1897,  proposed  to  remove  obstructions 
frt)m  Morgans  Bluff  to  the  head  of  the  Narrows  with  the  appropriation 
of  (2,000  made  by  act  of  June  3, 1896.  Bids  for  doing  this  work  were 
asked  in  August,  1897,  but  none  were  received,  and  the  amount  avail- 
able, being  too  small  to  accomplish  the  object  sought,  is  held  for 
increase. 

During  high- water  season  vessels  navigate  the  river  for  a  distance  of 
652  miles  above  the  mouth,  but  this  condition  prevails  only  about  three 
months  each  year.  At  several  places  sunken  logs  form  obstructions  to 
navigation.    Some  of  these  obstructions  are  only  2  feet  under  water. 

The  amount  expended  on  this  improvement  to  June  30.  1897.  was 
$48,573.77. 
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The  amount  of  commerce  involved  in  this  improvement  is  (1,394,557. 
It  is  estimated  that  $2,000  will  be  required  annually  for  maintenance 
of  the  improvement. 

July  1,  1897,  balance  unexpended $2,126.23 

June  30, 1898,  amount  expended  daring  fiacal  year 118.06 

July  1,  1«98,  balance  unexpended 2.007.67 

July  1,  1898,  outetanding  liabilities 16.67 

July  1, 1898,  balance  available 1,990.«) 

{Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jnne  90, 
1900,  for  maintenance  of  improvement 2,000.00 
Submitted  in  compliance  witn  requirements  of  sectjons  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  Jane  4, 1897. 

(See  Appendix  U  12.) 

13.  dosing  crevasse  in  Pass  a  Loutre^  Mississippi  Biver. — ^This  cre- 
vasse forms  an  outlet  from  Pass  a  Loutre  into  an  arm  of  the  Gulf 
known  as  Garden  Island  Bay,  and  was  caused  by  the  wearing  away  of 
the  south  bank  of  that  pass  at  a  locality  If  miles  below  the  Head  of 
Passes,  at  which  x)oint  the  water  of  the  Mississippi  Biver  divides  and 
flows  to  the  Gulf  through  three  passes. 

In  1872  there  was  a  ditch  about  3  feet  wide  from  the  river  into  the 
bay  at  the  locality  where  the  crevasse  first  broke.  This  increased 
slightly  from  year  to  year,  and  the  narrow  strip  of  land  dividing  the 
river  from  the  Gulf  gradually  became  narrower. 

During  the  month  of  January,  1891,  the  width  of  the  crevasse  began 
to  increase  rapidly,  but,  with  tlie  river  rising,  nothing  could  be  done 
to  stay  its  progress.  In  Jcdy,  1891,  it  was  860  feet  wide  and  25  feet 
deep. 

On  October  3, 1891,  the  estate  of  James  B.  Eads  undertook  to  close 
the  crevasse  by  building  a  dam  across  the  mouth  of  it,  but  the  work 
was  abandoned  on  January  14,  1892. 

On  August  3, 1892,  the  crevasse  was  1,660  feet  wide. 

On  July  29, 1893,  work  was  again  commenced  by  the  Eads  estate  in 
another  attempt  to  close  the  crevasse.  By  this  time  the  deep  water 
produced  by  the  crevasse  extended  into  the  bay  for  five-eighths  of  a 
mile.  The  work  of  building  a  dam  to  encompass  this  deep  water  pro- 
gressed favorably  until  October  1, 1893,  when  it  was  interrupted  and 
damaged  by  a  severe  storm.  Work  was  continued  until  April  14, 1894, 
when  it  was  temporarily  discontinued  on  account  of  high  river.  It  was 
resumed  on  September  1, 1894,  and  on  October  7  and  8, 1894,  another 
violent  storm  damaged  the  work  so  badly  that  the  closure  of  the  crevasse 
seemed  a  hopeless  task  and  was  permanently  abandoned.  On  November 
18,  1896,  the  crevasse  was  2,230  feet  wide  and  has  not  materially 
increased  since. 

The  act  of  Congress  approved  February  26,  1897,  appropriated 
(250,000  for  the  closure  of  this  crevasse. 

The  approved  project,  under  this  appropriation,  calls  for  a  dam  6,660 
feet  long,  in  two  sections,  1,900  and  4,750  feet  in  length,  respectively, 
which  form  an  angle  of  112o  at  a  distance  of  3,000  feet  below  the  mouth 
of  the  crevasse. 

A  contract  for  the  work  was  approved  Deceml)er  10, 1897. 

The  contractors  were  much  delayed  in  commencing  the  work  on 
account  of  quarantine  restrictions.  The  work  of  driving  piles  began 
December  14, 1897,  and  on  January  27, 1898,  there  was  2,400  feet  of  the 
dam  completed.  By  this  time  the  river  had  reached  a  stage  of  9.5  feet 
on  OarroUton  gauge,  and  the  current  became  so  strong  as  to  render  fur- 
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ther  prosecntion  of  the  work  difficalt,  and  it  was  discontinued  nntil  the 
river  should  again  be  at  a  low  stage. 

On  the  morning  of  January  27,  1898,  the  dam  gave  away  at  one 
locality  and  75  feet  of  it  was  quickly  washed  out.  On  January  31, 
1898,  the  break  was  123 feet  wide;  on  February  7, 372  feet;  on  February 
14,  432  feet;  on  February  26,  438  feet,  from  which  time  to  April  2  it 
remained  unchanged,  when  it  became  462  feet  wide.  The  width  of  the 
break  on  June  23, 1898,  was  492^  feet. 

On  May  1  the  extreme  east  end  of  the  work  began  to  undermine,  and 
29  J  feet  has  been  lost  from  that  end. 

This  makes  a  total  of  522  feet  of  complete  work  which  has  been  lost, 
leaving  1,878  feet  now  in  place. 

As  the  river  is  now  falling,  the  contractors  will  probably  resume 
work  in  a  short  time. 

Survey  of  Southwest  Pass,  Mississippi  River. — ^Act  approved  February 
17, 1898,  provides  for  a  survey  and  report,  by  a  Board  of  Engineer 
Officers,  upon  the  practicability  of  securing  a  channel  of  adequate 
width  and  of  35  feet  depth  at  mean  low  water  of  the  Gulf  of  Mexico, 
throughout  Southwest  Pass  of  the  Mississippi  River. 

For  the  purpose  of  making  this  survey  the  sum  of  $10,000  was  allotted 
from  the  appropriation  for  closing  crevasse  in  Pass  a  Loutre,  Mississippi 
Eiver. 

The  survey  was  begun  on  March  24, 1898,  and  practically  completed 
on  April  15, 1898.  A  small  party  was  then  organized  to  obtain  daily 
discharge  measurements  of  Southwest  Pass,  accompanied  by  measure- 
ments of  the  other  two  passes  as  frequently  as  possible.  The  field 
work  of  the  survey  is  now  being  platted  and  reduced  in  office  and  the 
report  of  results  will  be  duly  submitted  when  received. 

Jply  1,1897,  balance  unexpended $250,000.00 

June  30,1898,  amount  expended  during  fiscal  year 70,672.82 

July  1, 1898,  balance  unexpended 179,327.18 

Jnly  1,1898,  outstanding  liabilities $8,711.80 

July  1, 1898,  amount  covered  by  uncompleted  contracts 121, 496. 04 

130,207.84 

July  1, 1898,  balance  available 49,119.84 

(See  Appendix  TJ  13.) 

14,  Removing  sunken  vessels  or  craft  obstructing  or  endangering  navi- 
gation.— An  allotment  of  $1,500  was  made  for  removing  a  sunken  barge 
in  Lake  Pontchartrain,  and  contract  for  its  removal  was  approved  May 
Ij  1897.  Operations  were  commenced  May  5, 1897,  and  completed  July 
28, 1897. 

The  amount  expended  during  the  fiscal  year  ending  June  SO,  1898, 
was  $441.83. 

(See  Appendix  XJ  14.) 

PLAN  AND   ESTIMATE  OP    COST    OP    IMPROVEMENT    OP    HOMOOHITTO 

BIVEB,  MISSISSIPPI. 

The  plan  and  estimate  of  cost  of  improvement  of  Homochitto  Biver, 
Mississippi,  from  and  including  its  mouth  to  the  Yazoo  and  Mississippi 
Valley  Bailroad,  required  by  concurrent  resolution  passed  the  House 
of  Representatives  March  17, 1898,  and  agreed  to  by  the  Senate  March 
21,  1898,  was  submitted  April  1,  1898. 

Maj.  James  B.  Quinn,  Corps  of  Engineers,  estimated  that  the  obstruct- 
ing snagii  and  impending  trees  can  be  cleared  out  so  as  to  give  naviga- 
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tion  on  this  river  between  its  mouth  and  the  Yazoo  and  Mississippi 
Valley  Bailroad  for  boats  drawing  not  more  than  6  feet  of  water  for 
the  sum  of  $16,000. 

The  report  was  transmitted  to  Congress  and  printed  in  House  Doc. 
No.  404,  Fifly-flfth  Congress,  second  session.  (See  also  Appendix 
U15.) 

IMPROVEMENT  OF  CERTAIN  RIVERS  AND  HARBORS  IN  TEXAS. 

This  district  was  in  the  charge  of  Lieut.  Col.  A.  M.  Miller,  Corps  of 
Engineers,  to  September  10, 1897,  with  Capt.  Charles  S.  Rich^,  Corps 
of  Engineers,  under  his  immediate  orders;  in  the  charge  of  Captain 
Bich6  from  September  10, 1897,  to  June  16, 1898,  and  of  Mig.  James  B. 
Quinn,  Corps  of  Engineers,  since  that  date,  the  officers  in  charge  having 
under  their  immediate  orders  liieut.  Harry  Burgess,  Corps  of  Engineers, 
since  April  11, 1898. 

1,  Galveston  Harbor^  Texas. — Galveston  harbor  embraces  an  anchor- 
age area  of  over  1,960  acres,  of  which  1,500  acres  has  a  depth  of  more 
than  20  feet,  and  460  acres  has  a  depth  of  more  than  30  feet.  It  affords 
vessels  excellent  shelter  from  storms.  Waterways  connect  it  with 
Houston  and  with  Brazos  Biver. 

The  entrance  to  this  harbor  was  originally  obstructed  by  two  bars, 
known  as  the  inner  and  outer.  The  natural  depth  on  the  inner  bar  was 
about  9^  feet,  and  on  the  outer  bar  about  12  feet.  These  shallow  depths 
prevented  all  but  the  lightest  draft  vessels  from  using  the  harbor,  and 
necessitated  the  lighterage  of  cargoes  to  the  larger  vessels  anchored  in 
the  deep  water  beyond  the  outer  bar. 

Prior  to  1874  the  projects  for  improving  this  harbor  related  to  dredging 
operations  on  a  small  scale,  and  were  only  e^tpected  to  afford  temporary 
relief  to  navigation. 

The  original  project  for  the  permanent  improvement  of  this  harbor 
was  adopted  June  23, 1874,  and  contemplated  the  construction  of  jetties, 
which  were  expected  to  deepen  the  channel  on  the  bar  to  18  feet,  the 
cost  being  estimated  at  (1,759,400.  (Annual  Beport  of  the  Chief  of 
Engineers  for  187^  p.  722  et  seq.)  The  method  used  in  jetty  construc- 
tion having  proved  unsatisfactory,  the  subject  of  the  improvement  was 
referred  to  a  Board  of  Engineers,  which,  on  June  7, 1880,  formulated  a 
modified  project  which  also  contemplated  the  building  of  jetties  at  a  cost 
of  $1,825,813.  It  was  expected  that,  upon  their  completion,  a  least 
depth  of  25  feet  would  be  obtained  on  the  outer  bar.  (Annual  Beport 
of  the  Chief  of  Engineers  for  1880,  p.  1221  et.seq.)  On  February  20, 
1886,  a  Board  of  Engineers  again  considered  the  subject  of  this  improve- 
ment and  adopted  a  modified  project  which  had  in  view  a  possible  depth 
of  30  feet,  by  constructing  the  jetties  to  a  height  of  5  feet  above  mean 
low  tide  and  extending  them  to  the  30-foot  contour  in  the  Gulf,  and  to 
supplement  the  action  of  the  tidal  scour  by  dredging.  The  estimated 
cost  of  this  revised  project  was  $7,000,000,  in  suidition  to  sums  pre- 
viously spent,  which  amounted  to  $1,478,000,  making  the  aggregate 
cost  of  this  improvement  $8,478,000.  (Annual  Beport  of  the  ChiS  of 
Engineers  for  1886,  p.  1294  et  seq.) 

The  total  amount  expended  under  the  foregoing  plans  to  June  30, 
1897,  was  $7,901,364.89,  with  an  additional  sum  of  $100,000,  subscribed 
by  the  city  of  Galveston  in  1883. 

This  expenditure  resulted  in  a  depth  of  24|  feet  at  mean  low  tide 
on  the  outer  bar,  an  increase  of  12J  feet  since  work  began,  and  a  depth 
of  25^  feet  at  mean  low  tide  on  the  inner  bar,  an  increase  of  16^  feet 
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during  the  same  period.  This  increased  depth  of  water  enables  vessels 
to  load  to  their  ftill  capacity  at  the  Galveston  wharves,  thereby  making 
the  lighterage  of  cargoes  no  longer  necessary. 

The  expenditure  daring  the  fiscal  year  ending  June  30,  1898,  was 
$349,801.58,  and  resulted  in  a  further  deepening  of  the  water  on  the 
outer  bar  to  25J  feet  and  on  the  inner  bar  to  26  feet,  also  in  a  widening 
and  straightening  of  the  channel  between  the  jetties. 

At  the  end  of  the  fiscal  year  the  completed  south  jetty  extended 
35,003  feet.  On  the  same  date  the  completed  north  jetty  extended  a 
distance  of  25.907  feet. 

Commerce  has  been  greatly  benefited  by  the  improvement  of  this 
harbor,  as  shown  by  the  increased  size  and  tonnage  of  the  vessels  using 
the  i>ort  and  in  the  large  increase  (1,720,242  tons)  in  the  amount  of 
freight  handled. 

The  total  amount  of  ocean  commerce  transported  to  and  from  Galves- 
ton during  the  fiscal  year  was:  Gotten  and  cotton  products,  630,590 
tons;  grain,  359,097  tons;  coal,  169,002  tons;  wool,  6,406  tons;  ore, 
3,370  tons;  sugar,  7  tons;  and  general  merchandise,  1,761,592  tons. 

It  will  be  ne<;essary,  for  a  time  at  least,  to  maintain  a  dredge  at  Gal- 
veston to  remove  any  shoaling  that  may  take  place  in  the  improved 
channel,  and  it  is  estimated  that  $50,000  will  be  required  during  the 
next  fiscal  year  for  the  maintenance  and  operation  of  the  di^ge 
belonging  to  this  improvement 

July  1, 1897,  balance  nuexpended $576, 936. 11 

Jnue  30, 18SKS,  amount  expended  during  fiscal  year 349, 801. 58 

July  1;  1898,  balance  nneipended 227,133.53 

Jnlyl,  1898,  ontatanding  liabilities 14,840.95 

July  1, 1898, balance  available .* 212,292.58 

(Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1900,  for  operatinp:  dredge  in  maintaining  channel  between  the  Jetties    50, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  oivil  act  of  June  4,  1897. 

(See  Appendix  V  1.) 

2.  Ship  cliannel  in  Galveston  Bay^  Texas, — Oalveston  Bay  is  a  large 
body  of  water,  covering  an  area  of  about  455  square  miles,  and  is  situ- 
ated north  of  the  eastern  end  of  Galveston  Island  and  of  Bolivar 
Peninsula.  It  is  connected  with  the  Gulf  of  Mexico  by  Bolivar  Ghan- 
nel,  and  merges  into  West  Galveston  Bay  at  its  southwestern  extremity. 
Several  rivers  and  bayous  empty  into  the  northern  portion,  and  it  was 
for  the  purpose  of  giving  the  commerce  of  those  streams  an  outlet  to 
the  Gulf  of  Mexico  that  the  dredging  of  a  channel  through  the  bay 
was  undertaken.  The  natural  depth  along  the  line  of  the  proposed 
channel  varied  from  4  to  8^  feet. 

The  project,  adopted  June  10,  1872,  proposed  dredging  a  channel  100 
feet  wide  and  6  feet  deep  across  Eed  Fish  and  Cloppers  bars,  at  a  cost 
of  $62,805.  (Annual  Report  of  the  Chief  of  Engineers  for  1871,  p.  533 
et  seq.)  The  river  and  harbor  act  of  August  14, 1876,  provided  for  a 
survey  for  a  ship  channel  through  Galveston  Bay  from  12  feet  of  water 
in  the  mouth  of  San  Jacinto  Biver  to  12  feet  of  water  in  Galveston 
Channel.  This  survey  resulted  in  a  modified  project  being  adopted 
on  May  21, 1877,  which  had  in  view  the  dredging  of  a  channel  100  feet 
wide  at  bottom  and  12  feet  deep  through  Galveston  Bay  from  the 
lower  end  of  Morgan  Cut  to  Bolivar  Channel,  the  cost  being  estimated 
at  $446,326.42.    (Annual  Beport  of  the  Chief  of  Engineers  for  1877, 
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p.  456  et  seq.)  In  1888  this  amount  was  increased  to  (740,108.22,  the 
former  estimate  having  been  found  to  be  inadequate.  (Annual  Report 
of  the  Chief  of  Engineers  for  1888,  p.  1280  et  seq.)  On  May  4, 1892, 
the  United  States  purcliased  the  ^'Morgan  Out  and  Oanal,"  5.43  miles 
long,  from  the  Buffalo  Bayou  Ship  Ohannel  Company,  for  the  sum  of 
$92,316.85.  This  addition  of  5.43  miles  to  the  length  of  the  ship  chan- 
nel made  necessary  a  farther  revision  in  the  estimated  cost  of  the 
improvement.  The  amount  was  increased  to  $896,175.44,  which,  added 
to  the  amount  paid  for  the  Morgan  Gut  and  Ganal,  made  the  total  cost 
$988,492.29.  In  addition,  it  was  estimated  that  an  annual  sum  of 
$100,000  would  probably  be  required  for  maintenance  after  completion 
of  the  channel.  (Annual  Beport  of  the  Chief  of  Engineers  for  1892, 
p.  1536  et  seq.) 

The  amount  expended  up  to  the  close  of  the  fiscal  year  ending  June 
30,  1897,  was  $800,328.16. 

At  that  time  a  channel  having  a  least  depth  of  8^  feet  and  width  of 
100  feet  was  available  from  Bolivar  Channel  to  the  Morgan  Canal. 

No  work  was  done  during  the  fiscal  year,  owing  to  the  fact  that  the 
depth  of  water  in  the  ship  channel  was  greater  than  that  found  in 
Butfalo  Bayou  immediately  at  and  below  Houston,  and  was  all  that  was 
demanded  by  the  draft  of  vessels  navigating  this  channel,  Congress 
having  also  indicated,  in  an  act  approv^  February  1, 1897,  a  possible 
intention  of  again  amending  the  project  so  as  to  obtain  a  least  depth 
of  25  feet  in  the  ship  channel. 

A  gradual  shoaling  takes  place  along  this  channel  when,  work  is  sus- 
pended. A  survey  made  in  March,  1897,  gave  a  least  depth  of  8  feet 
along  the  channel  line. 

On  the  26th  of  July,  1897,  a  Board  met  in  Houston  for  the  ^'examina- 
tion and  survey  for  a  water  route  from  the  mouth  of  the  jetties  at  the 
city  of  Galveston.  Tex.,  through  the  ship  channel  and  up  Buffalo  Bayou 
to  Houston,  Tex.''  The  report  of  this  Board  is  printed  in  House  Doc 
No.  99,  Fifty-fifth  Congress,  second  session;  it  is  also  submitted  here- 
with as  Appendix  V  9. 

It  was  the  opinion  of  this  Board  that  the  interests  involved  justify 
the  improvement  proposed,  at  a  cost  of  $4,000,000,  with  cost  for  main- 
tenance of  $100,000  annually. 

The  largest  part  of  the  commerce  of  Buffalo  Bayou  and  Trinity  Eiver 
is  carried  through  the  ship  channel  to  the  deep  water  at  Galveston. 
Detailed  statements  giving  character  and  amounts  will  be  found  in  the 
respective  reports  on  those  streams. 

Jaly  1;  1897,  balance  nuezpended $48,S88.S9 

July  1, 1898,  balance  unexpended 48,688.68 

(See  Appendix  V  2.) 

3.  Operating  and  care  of  Morgan  Oanaly  Texas, — ^The  expenses  of 
caring  for  this  canal  during  the  fiscal  year  ending  June  30, 1897, 
amounted  to  $360^  which  was  paid  from  the  permanent-indefinite 
appropriation  provided  bv  section  4,  act  of  July  5, 1884.  A  statement 
contained  in  the  report  of  the  local  engineer  officer  shows  the  items  of 
expenditure. 

(See  Appendix  V  3.) 

4.  Ohannel  in  West  Galveston  Bay^  Texas. — West  Galveston  Bay  is  a 
body  of  water  covering  about  39  square  miles,  and  lies  between  Gal- 
veston Island  and  the  mainland.  It  extends  from  Galveston  Bay  to 
the  west  end  of  Oyster  Bay,  and  is  connected  with  the  Gulf  of  Mexico 
by  San  Luis  Pass,  at  the  western  extremity  of  Galveston  Island,  and 
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with  the  Brazos  Eiver  by  the  Galveston  and  Brazos  Canal.  The  nat- 
ural depth  of  the  bay  was  from  2^  to  3  feet. 

The  project  for  improving  the  bay  was  adopted  on  Jnne  13, 1892, 
and  consisted  in  widening,  deepening,  and  straightening  the  channel 
so  as  to  give  a  width  of  200  feet  and  a  least  depth  of  3i  feet  from  Gal- 
veston Bay  to  San  Lais  Pass  and  a  channel  100  feet  wide  and  3  feet 
deep  along  Christmas  Point  in  Oyster  Bay,  both  channels  to  be  prop- 
erly defineid  by  beacons.  The  estimated  cost  of  the  improvement  was 
$28,998.80.  (Annual  Beport  of  the  Chief  of  Engineers  for  1892,  p.  1556 
et  seq.)  On  July  8, 1896,  aathority  was  given  to  modify  the  project 
so  as  to  afibrd  a  depth  of  5  feet,  provided  the  cost  of  the  work  was  not 
increased. 

The  amount  expended  to  June  30, 1897,  was  919,750.97. 

This  expenditure  resulted  in  an  unobstructed  cliannel  100  feet  wide 
and  from  3  to  3^  feet  deep  from  Galveston  Bay  to  the  Galveston  and 
Brazos  Canal.    Beacons  were  also  erected  to  define  the  channel. 

No  work  was  done  during  the  fiscal  year,  for  the  reason  that  a  greater 

depth  of  water  existed  in  the  bay  than  was  found  in  the  Galveston  and 

.  Brazos  Canal,  which  is  owned  by  a  private  corporation  having  the 

right  to  charge  tolls,  and  through  which  all  vessels  plying  between 

Galveston  and  the  Brazos  Eiver  usually  pass. 

The  amount  ($25)  expended  daring  the  fiscal  year  was  applied  to 
payment  of  account  for  collecting  pommercial  statistics  for  fiscal  year 
ending  June  30, 1897. 

The  amount  of  freight  carried  through  the  bay  during  the  year  was 
11,285  tons,  of  which  3,085  tons  was  cotton  and  8,200  tons  was  general 
merchandise. 

July  1, 1897,  balance  unexpended $5,249.03 

Jnne^y  1898,  amount  expended  during  fiscal  year 25.00 

July  1, 1898,  balance  unexpended 5,224.03 

{Amount  (estimated)  required  for  completion  of  existing  project 4, 000. 00 
Amount  tbat  can  be  profitably  expended  in  fi8cal  year  ending  June  30, 1900      4, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  aots  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  V  4.) 

5.  Trinity  River,  Texas, — The  Improvement  of  this  stream  has  been 
limited  to  that  portion  lying  between  the  month  and  Liberty  at  the 
head  of  tide  water,  a  distance  of  39  miles.  The  river  empties  into  Gal- 
veston Bay  throngh  several  mouths  or  passes,  opposite  each  of  which  a 
bar  existed  on  which  the  depth  of  water  did  not  exceed  34  feet  at  mean 
low  tide. 

The  project  adopted  for  this  improvement  on  Jnne  18, 1878,  consisted 
in  the  removal  of  snags  from  the  river  below  Liberty  and  in  dredging 
a  channel  80  feet  wide  by  6  feet  deep  across  the  bar  at  the  month  of 
the  pass  tben  in  nse  by  vessels.  The  estimated  cost  of  the  work  was 
$22,581.40.  (Annual  Eeport  of  the  Chief  of  Engineers  for  1873,  p.  685 
et  seq.)  On  May  4^  1889,  an  amended  project  was  adopted.  It  con- 
templated the  erection  of  two  parallel  jetties  at  the  mouth  known  as 
the  Middle  Pass,  placed  about  275  feet  apart,  and  extending  about 
7,750  feet  into  Galveston  Bay;  also  in  closing  the  other  two  principal 
passes  by  submerged  dams,  the  object  being  to  create  and  maintain  a 
channel  6  feet  deep  at  mean  low  tide  at  the  mouth  of  the  river.  The 
revised  cost  of  the  improvement  was  placed  at  $89,500,  (Annual 
Beport  of  the  Chief  of  Engineers  for  1889,  p.  1557  et  seq.) 
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The  amount  expended  on  this  improvement  to  the  close  of  the  fiscal 
year  ending  June  30,  1897,  was  $69,329.76. 

At  that  date  the  west  jetty  had  been  completed,  its  length  being 
7,359  feet,  and  a  channel  100  feet  wide  by  5  feet  deep  had  been  secured 
at  the  mouth  of  the  river. 

No  work  was  done  during  the  fiscal  year,  for  the  reason  that  there 
was  sufficient  depth  of  water  on  the  bar  at  the  mouth  to  accommodate 
all  vessels  navigating  the  river,  and  because  by  a  retention  of  the  avail- 
able funds  until  a  sufficient  amount  had  accumulated  to  complete  the 
work  the  east  jetty  could  be  more  economically  constructed. 

The  amount  ($115)  expended  duriug  the  year  was  applied  to  remov- 
ing a  log  jam  at  the  mouth  of  the  river  and  payment  of  account*for 
collecting  commercial  statistics  for  fiscal  year  ending  June  30, 1897. 

The  total  amount  of  freight  carried  during  the  fiscal  year  between 
Wallisville  and  the  mouth  was  9,858  tons,  of  which  79  tons  was  cotton. 
8,747  tons  was  lumber,  385  tons  was  coal,  86  tons  was  stock,  and  561 
tons  was  general  merchandise. 

July  1, 1897,  balance  unexpended $7,670.34 

June  30, 189KB,  amount  expended  dnring  fisoal  year 115.00 

July  1,1896,  balance  unexpended 7,555.24 

(Amount  (estimated)  required  for  completion  of  existing  project 15, 500. 00 

Amount  that  can  be  prontably  expended  in  fiscal  year  ending  June30,1900  8, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundj^  civil  act  of  June  4, 1897. 

(See  Appendix  V  5.) 

6.  Buffalo  Bayouj  Texas. — This  is  a  tide- water  stream  emptying  into 
the  San  Jacinto  Eiver  at  Lynchburg,  about  25  miles  below  Houston.  It 
is  one  link  in  the  waterway  connecting  Houston  with  Galveston  and  the 
Oulf  of  Mexico,  the  other  links  being  the  San  Jacinto  Biver  and  the 
ship  channel  in  Galveston  Bay.  In  its  natural  state  the  bayou,  between 
Houston  and  Simms  Bayou,  a  distance  of  11  miles,  was  narrow  and  tor- 
tuous and  had  a  depth  in  many  places  of  not  more  than  5  feet;  the  chan- 
nel was  also  obstructed  by  shoals,  logs,  and  overhanging  trees;  below 
Simms  Bayou  it  was  wide  and  deep  and  required  but  little  or  no 
improvement. 

On  March  3, 1881,  a  project  was  adopted  for  improving  this  bayou, 
the  object  being  to  straighten  the  channel,  widen  it  to  100  feet,  deex)en 
it  to  12  feet,  and  to  remove  such  snags,  logs,  and  overhanging  trees  as 
were  obstructions  to  navigation.  The  cost  was  estimated  at  9385,299.75. 
(Annual  Keport  of  the  Chief  of  Engineers  for  1881,  p.  1344  et  seq.) 

The  amount  expended  to  June  30,  1897,  was  $209,736.38. 

This  expenditure  resulted  in  an  unobstructed  channel,  10  feet  deep 
and  at  least  100  feet  wide,  from  Houston  to  the  mouth. 

No  work  was  done  during  the  fiscal  year,  as  Congress  by  act  approved 
February  1, 1897,  indicated  a  possible  intention  of  amending  the  project 
so  as  to  provide  a  channel  not  less  than  25  feet  deep  and  100  feet  wide 
from  Houston  to  Galveston,  and  a  harbor  at  or  near  Houston  500  feet 
wide  by  25  feet  deep. 

A  survey  of  the  bayou  made  in  March,  1897,  gave  a  least  depth  in 
the  channel  of  i>^  feet,  except  directly  at,  and  for  a  short  distance  below, 
the  city  of  Houston,  where  considerable  shoaling  had  occurred,  due  to 
surface  wash  and  sewage  from  the  city. 

On  the  26th  of  July,  1897,  a  Board  met  in  Houston  for  the  ^^  exami- 
nation and  survey  for  a  water  route  from  the  mouth  of  the  jetties  at  the 
city  of  Galveston,  Tex.,  through  the  ship  channel  and  up  Buifalo  Bayou 
to  Houston^  Tex."    The  report  of  this  Board  is  printed  in  House  Doc. 
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Fo.  99y  Fifty-fifth  Gongress,  second  session,  and  is  also  submitted  here- 
with as  Appendix  V  9. 

It  was  the  opinion  of  this  Board  that  the  interests  involved  justify 
the  improvement  proposed  at  a  cost  of  (4,000,000,  with  cost  for  mainte- 
nance of  $100,000  annually. 

The  sum  of  (401.26  was  expended  during  the  fiscal  year  in  payment 
of  expenses  of  this  Board  and  for  collecting  commercial  statistics. 

The  total  amount  of  commerce  brought  down  the  bayou  during  the 
fiscal  year  amounted  to  160,468  tons,  an  increase  of  31,414  tons  over 
last  year.  Of  this,  128,506  tons  was  cotton,  12,595  tons  was  cotton  prod- 
ucts, 4,758  tons  was  coal,  4,440  tons  was  lumber,  7,0^8  tons  was  build- 
ing material,  and  3,141  tons  was  general  merchandise. 

Joly  1, 1897,  balance  imezpeiided $19,018.62 

June  90,  18SMB,  amount  expended  daring  fiacal  year iOl.  26 

Jnly  1, 1898,  balance  unexpended  .-. 18,612.36 

(See  Appendix  V  6.) 

7.  Braaog  River ^  Texas. — ^This  improvement  is  at  present  limited  to 
that  x>ortion  of  the  river  lying  between  Eichmond  and  Velasco,  a  dis- 
tance of  about  89  miles;  its  low- water  level  is  aii'ected  by  the  Gulf  tide 
as  far  up  as  Bolivar  Landing,  40  miles  above  Velasco.  The. course  of 
the  river  is  tortuous,  and  the  channel  was  obstructed  by  shoals  and 
snags. 

The  project  for  improvement  was  adopted  June  3, 1896,  and  consisted 
in  the  removal  of  snags  and  overhanging  trees.  It  was  estimated  that 
$10,000  would  put  this  portion  of  the  river  in  a  good  navigable  condi* 
tion  at  ordinary  stages,  and  that  an  annual  expenditure  of  $2,500  would 
keep  it  in  this  condition.  (Annual  Eeport  of  the  Chief  of  Engineers 
for  1895,  p.  1838  et  seq.) 

'So  work  has  been  done  under  this  project,  owing  to  the  unfaivorable 
stages  of  water  in  the  river. 

The  sum  of  $20  was  expended  during  the  fiscal  year  in  payment  of 
account  for  collecting  commercial  statistics  for  fiscal  year  ending  June 
30^897. 

The  amount  of  freight  carried  between  Velasco  and  Bichmond  was 
15,435  tons,  divided*  as  follows:  Cotton,  3,785  tons;  cotton  seed,  8,000 
tons;  cattle,  2,200  tons;  lumber,  500  tons,  and  general  merchandise, 
950  tons. 

Jnly  1,1897, balance  unexpended $5,000.00 

June  30, 1898,  amount  expended  during  fiscal  year 20. 00 

July  ly  1898j  balance  unexpended 4,980.00 

{Amonnt  (estimated)  required  for  completion  of  existing  project 5, 000. 00 

Amount  that  can  beprofttably  expended  in  fiscal  year  ending  June  30, 1900  5, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1887. 

(See  Appendix  V  7.) 

SUBVBYS  MADE  IN  COMPLIANCE  WITH  SUNDRY  CIVIL  ACT  OF  JUNE  4, 
1897,  ACT  OF  FEBEUABY  1,  1897,  AND  JOINT  RESOLUTION  OF 
CONOBBSS  OF  MABCH  5,  1898. 

The  surveys  of  the  following  localities,  required  by  the  sundry  civil 
act  of  June  4, 1897,  act  of  February  1, 1897,  and  joint  resolution  of 
Gougress  of  March  6, 1898,  were  made,  and  reports  thereon  submitted: 

i.  Estimates  of  cost  of  opening  a  channel  6  feet  in  depth  through  the 
bar  at  the  mouth  of  Double  BayoUj  on  the  east  side  of  Galveston  Bay^ 
r«ww.— March  16,  1898,  Oapt.  O.  8.  Rich6,  Corps  of  Engineers,  sub- 
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mitted  report,  with  map,*  required  by  joint  resolution  of  Congress  of 
March  5,  1898,  which  authorizes  and  directs  the  Secretary  of  War — 

to  Bubmit  estimates  of  the  cost  of  opening  a  channel  through  the  bar  at  the  month 
of  Doable  Bayou,  on  the  east  side  ot  Galveston  Bay,  in  the  county  of  Chambers  and 
State  of  Texas,  such  channel  to  be  6  feet  deep  and  100  feet  wide,  beginning  at  a 
point  in  Trinity  or  Galveston  Bay  where  the  depth  shoals  to  6  feet,  and  creating  a 
channel  of  this  depth  to  a  foint  of  6  feet  depth  in  Doable  Bay^u,  the  entire  dis- 
tance not  to  exceed  1,200  yards,  all  as  shown  by  maps  and  surveys  made  in  compli- 
ance with  the  provisions  of  the  river  and  harbor  act  of  August  17  [18],  1894,  and 
submitted  to  Congress  under  date  of  November  29,  1895;  and  in  making  the  fore- 
going estimate  the  cpst  shall  be  estimated  for  a  channel  created  by  permanent  wallsi 
also  by  the  process  of  dredging  alone. 

It  may  be  proper  to  remark  that  the  river  and  harbor  act  of  August 
18,  1894,  does  not  provide  for  a  survey  of  this  locality,  but  a  survey  of 
the  mouth  of  this  bayou  was  made  in  accordance  with  provisions  of  the 
river  and  harbor  act  of  September  19, 1800,  and  that  is  supposed  to  be 
the  act  to  which  reference  was  intended  in  the  above  joint  resolution. 

The  most  recent  survey  of  the  bar  at  the  mouth  of  Double  Bayou 
shows  that  the  distance  from  a  depth  of  6  feet  in  Galveston  Bay  to  a 
depth  of  6  feet  in  Double  Bayou  is  nearly  2,200  yards,  and  the  estimates 
submitted  are  intended  to  cover  the  cost  of  improvement  throughout 
such  distance. 

The  cost  of  obtaining  the  required  depth,  as  outlined  in  the  report, 
is  estimated  at  920,000,  which  does  not  include  the  cost  of  maintenance. 
To  protect  the  clay  embankment  from  wave  action  $7,000  additional 
would  be  necessary;  but  it  is  thought  that  it  would  be  more  satisfactory 
to  redredge  the  channel  when  it  should  begin  to  shoa),  and  that  the 
deposits  on  the  bank  from  this  second  dredging  would  make  it  more 
nearly  stable. 

The  construction  of  permanent  walls,  such  as  are  mentioned  in  the 
resolution,  would  necessitate  the  use  of  riprap;  and  even  then  some 
dredging  would  also  be  required,  as  it  is  unlikely  that  the  scour  from 
Double  Bayou  would  produce  the  desired  depth  unaided.  The  cost  of 
the  work,  if  done  according  to  this  latter  method,  is  estimated  at 
$80,000. 

Gaptian  Eich6  states  that  with  a  Government  dredge  available  of 
the  character  proposed  for  the  Houston  ship  channel  by  the  Board  of 
Engineers  in  their  report  contained  in  House  Doc.  No.  99,  Fifty-fifth 
Congress,  second  session,  the  dredging  at  Double  Bayou  could  be  done 
in  about  ten  days,  at  a  cost  of  not  over  $4,000,  and  that  the  cost  of 
maintenance  by  redredging  would  be  small. 

The  report  was  transmitted  to  Congress  and  printed  in  House  Doa 
No.  387,  Fifty-fifth  Congress,  second  session.    (See  also  Appendix  V  8.) 

2.  Examination  and  nurveyfor  a  channel  from  the  mouth  of  the  jetties 
at  Galveston^  Tex,,  through  the  existing  ship  channel  and  up  Buffalo 
Bayou  to  Houston,  and  for  a  harbor  at  or  near  Houston. — The  Board  of 
Officers  of  the  Corps  of  Engineers  constituted  to  make  the  examination 
and  report  called  for  in  the  act  of  Congress  of  February  1, 1897,  sub- 
mitted its  report  of  survey  November  3, 1897. 

The  Board  is  of  opinion  that  in  the  first  division  of  this  water.route 
(through  Galveston  Bay,  including  the  Morgan  Canal)  the  width  of 
channel  should  be  150  feet,  with  slopes  such  as  the  material  may  assume, 
varying  from  1  on  2  to  1  on  4,  and  that  to  do  this  dredging  economically 
and  within  reasonable  time  the  construction  of  two  large  suction  dredges 
is  deemed  necessary,  their  estimated  cost  being  $100,000  each.  For  the 
second  division  (from  north  end  of  Morgan  Canal  to  Harrisburg)  the 


*Not  printed.    Printed  in  Honse  Doo.  No.  387,  Fifty-fifth  Congress,  second  seBsion. 
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Board  recomiuends  a  width  of  channel  limited  to  100  feet.  In  the  third 
division  (between  Harrisburg  and  Houston )  the  removal  of  at  least  one 
bend  by  a  cutoff  will  be  required,  and  the  straightening  and  widening 
of  others  is  proposed.  It  is  also  proposed  to  remove  the  point  just  below 
the  San  Antonio  and  Aransas  Pass  Bridge  and  to  widen  the  channel  at 
the  mouth  of  White  Oak  Bayou  in  Houston. 
The  cost  of  this  work  is  estimated  by  the  Board  as  follows: 

First  divisioDy  including  constraction  of  two  snotion  dredges $1, 100, 000 

Second  division 900,000 

Third  division 1,700,000 

Administration  and  contingencies 800,000 

Making  a  total  of 4,000,000 

The  estimated  cost  of  maintenance  is  (100,000  annually. 

It  is  the  opinion  of  the  Board  that  the  interests  involved  justify  the 
improvement  proposed. 

The  report  was  transmitted  to  Congress  and  printed  in  House  Doc. 
'So.  99,  Fifty-fifth  Congress,  second  session.'    (See  also  Appendix  Y  9.) 

3.  Report  of  Board  t^  Engineers  on  examination  of  character  and  value 
of  improremenis  made  at  the  Pass  of  Aransas,  Texas^  by  the  Aransas  Pass 
Harbor  Company, — November  22, 1897,  the  Board  of  Engineers  appointed 
by  the  Secretary  of  War  to  ascertain  the  character  and  value  of  this 
improvements  made  at  Aransas  Pass,  Texas,  by  the  Aransas  Pass 
Harbor  Company  submitted  report  required  by  the  sundry  civil  act  of 
June  4, 1897. 

The  report  was  transmitted  to  Congress  and  printed  in  House  Doc. 
No.  137,  Eifty-fifth  Congress,  second  session.    (See  also  Appendix  V 10.) 

The  local  officer  was  also  charged  with  the  duty  of  making  a  survey 
of  OcUveston  Bay  and  EarboTy  Texas,  and  report  of  the  results  will  be 
duly  submitted  when  received. 

WESTERN    RIVERS. 

IMPROVEMENT  OF  CERTAIN  RIVERS  AND  WATERWAYS  IN  LOUISIANA, 
TEXAS,  ARKANSAS,  AND  MISSISSIPPI,  TRIBUTARY  TO  MISSISSIPPI 
RIVER;  WATER  GAUGES  ON  MISSISSIPPI  RIVER  AND  PRINCIPAL  TRIE- 
UTARIES. 

This  district  was  in  the  charge  of  Maj.  J.  H.  Willard,  Corps  of  Engi- 
neers.   Division  Engineeer,  Col.  Henry  M.  Robert,  Corps  of  Engineers. 

1.  Red  River y  Louisiana  and  Arkansas. — This  improvement  was  begun 
in  1828  and  appropriations  aggregating  $635,765.50  were  made  between 
1828  and  1852.  Between  1841  and  1852  no  appropriation  was  made, 
and  a  longer  interval  elapsed  between  1852  and  1872,  during  which  the 
results  of  former  work  were  lost. 

The  present  improvement  commenced  in  1872.  At  that  time  the 
river  above  Shreveport,  La.,  was  closed  by  the  great  raft,  32  miles 
long  and  increasing  with  each  flood;  below  Shreveport  the  river  was 
affected  seriously  by  the  gradual  enlargement  of  Tones  Bayou  outlet, 
which  depleted  the  main  channel  and  threatened  its  closure  to  naviga- 
tion; the  falls  at  Alexandria  were  impassable  at  low  stages;  snags, 
stumps,  sunken  logs,  and  leaning  timber  rendered  navigation  difficult 
and  dangerous  the  entire  length  of  the  river,  and  more  than  a  hundred 
steamboat  wrecks  lay  in  the  channel  between  Fulton,  Ark.,  and  the 
month. 

The  project  adopted  in  1872  contemplated  removing  the  raft  and 
closing  Tones  Bayou.  It  has  been  amplified  since  to  include  the 
BNG  98 19 
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removal  of  jams,  snags,  wrecks,  leaning  timber,  etc. ;  opening  and 
enlarging  the  channel  through  the  falls  at  Alexandria,  deepening  shoal 
places,  closing  outlets,  and  fixing  caving  banks;  to  improve  and  keep 
navigation  open  from  the  head  of  Atchafalaya  River,  Loaisiana,  to 
Fulton,  Ark.,  508.6  miles.  The  nature  of  the  work  requires  that  it  be 
continued  for  many  years,  and  no  estimate  for  completion  is  given  ou 
this  account. 

The  amount  expended  under  this  project  to  June  30,  1897,  was 
91,324,976.39,  with  the  following  results:  In  the  old  raft  region  there 
flowed  in  the  course  marked  out  for  it  a  broad  and  deep  river,  safe  at 
all  but  the  lowest  stages,  with  a  channel  constantly  scouring,  the  bot- 
tom having  gone  down  as  much  as  15  feet,  and  the  low- water  line  fol- 
lowing it  to  a  certain  extent.  In  addition  to  opening  hundreds  of 
miles  of  navigable  waterway,  the  removal  of  the  raft  drained  the  great 
valley  of  the  river  and  reclaimed  thousands  of  acres  of  productive 
lands.  Tones  Bayou  outlet  was  closing  gradually  and  the  main  chan- 
nel below  had  widened  and  scoured  until  it  carried  the  greater  portion 
of  the  discharge  at  flood,  and  navigation  of  the  stretch  formerly 
impaired  by  the  outlet  was  uninterrupted  at  the  lowest  stages.  The 
falls  at  Alexandria  had  been  made  passable  the  year  round,  an  increase 
of  about  two  months  in  the  period  of  navigation.  Persistent  snagging 
operations,  repeated  from  time  to  time,  kept  the  river  open,  prevented 
formation  of  raft,  reduced  the  dangers  of  navigation  to  a  minimum, 
and  enabled  steamboats  to  make  regular  trips.  At  very  low  stages, 
say  barely  a  foot  above  zero  on  the  Shreveport  gauge,  the  river  was 
open  to  boats  of  3  feet  draft  from  the  Atchafalaya  to  Fulton. 

The  river  and  harbor  acts  of  July  13,  1892,  and  August  18, 1894, 
provided  that  work  under  the  appropriations  of  these  acts  for  Bed 
Biver  should  be  carried  out  in  accordance  with  the  plan  of  Maj.  J.  H. 
Willard,  Corps  of  Engineers,  the  officer  in  local  charge  of  the  work. 
Major  Willard's  plans  included  the  "  construction  of  a  substantial  sys- 
tem of  levees  to  restrain  the  greatest  floods,  either  alone  or  in  partner- 
ship with  the  riparian  States."  The  construction  of  levees  was  begun 
by  the  United  States  in  1892,  in  conjunction  with  the  State  of  Louis- 
iana and  local  levee  districts.  In  the  succeeding  three  years  the  United 
States  built,  under  appropriations  of  1892  and  1894,  8f  miles  of  new 
line  and  repaired  and  enlarged  5J  miles  of  old  work,  containing  961,499 
cubic  yards,  at  a  cost  of  $140,039.33.  No  levee  work  has  been  under- 
taken by  the  United  States  since  1896. 

In  the  fiscal  year  ending  June  30, 1898,  snagging  operations  for  gen- 
eral improvement  of  the  river  extended  from  the  mouth  of  Black  Biver, 
Louisiana,  to  Fulton,  Ark.  One  snag  boat  was  employed  the  greater 
part  of  the  year  at  this  work,  and  during  the  period  of  lowest  water 
two  of  the  largest  snag  boats  of  the  district  worked  for  the  removal  of 
obstructions  in  the  channel.  Heavy  work  was  done  and  great  quanti- 
ties of  obstructions  were  destroyed.  The  enormous  amount  of  drift 
carried  by  Bed  Biver  and  the  accumulations  of  ages,  uncovered  by 
scour  or  disclosed  by  the  shifting  of  the  channel,  require  that  this 
work  be  repeated  year  after  year  and  prompt  action  to  prevent  raft 
formations.  Dredging  for  widening  and  straightening  the  cut  through 
the  upper  falls  at  Alexandria  was^  resumed  July  15  and  completed 
September  29,  1897.  In  this  period  8,089  cubic  yards  of  rock  was 
excavated,  completing  the  project  for  work  at  Alexandria  and  provid- 
ing a  wide  and  straight  cut  6  feet  below  the  low- water  line  of  1896  (9.3 
feet  below  zero  of  the  Alexandria  gauge). 
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It  is  recommended  that  legislative  action-  be  taken  to  transfer  the 
balance  of  allotment  for  Little  River  to  the  allotment  for  general 
improvement.  The  stretch  between  Scopini  Gat-off  and  Knox  Pointy  17^ 
miles  long,  called  Little  River,  can  be  kept  in  good  navigable  condition 
hhj  following  the  adopted  plan  of  occasional  work  in  connection  with 
the  general  improvement,  or  work  at  any  special  point  when  required 
for  the  immediate  needs  of  commerce;  bat  as  the  act  of  September  19, 
1890,  directed  that  the  funds  should  be  used  in  deepening  and  widening 
Little  River,  the  transfer  can  not  be  made  until  authorized  by  Congress. 

The  estimate  of  $150,000  here  presented  is  for  repairs  and  additions 
to  plant,  surveys,  snagging  work,  and  contingencies. 

Major  Willard,  the  officer  in  local  charge,  submits  an  additional 
estimate  of  $550,000  for  the  construction  of  levees.  It  is  respectfully 
recommended  that  such  an  amount  as  Congress  considers  proper  for 
expenditure  for  levee  construction  as  a  part  of  the  improvement  of  the 
Red  River  may  be  appropriated  or  allotted  separately  from  the  appro- 
priation or  allotment  lor  other  items  of  improvement. 

July  1,1897,  balance  anexpended $100,023.61 

Jnne  30,  18SK8,  amoant  expended  during  fiscal  year 25, 497. 84 

July  1, 1898,  balance  unexpended 74,525.77 

July  1, 1898,  outstanding  liabilities 36.97 

July  1,  1898,  balance  available 74,488.80 


{Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jnne  30, 1900  150, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acU  of  1866  and  1867  and  of  snnd^  civil  act  of  June  4,  1897. 

(See  Appendix  W  1.) 

2.  Bed  River y  above  Fulton^  ArJc, — ^Before  work  commenced  this  part 
of  Red  River  was  obstructed  by  snags  and  piles  of  drift,  rendering 
navigation  difficult  and  hazardous.  The  project  adopted  in  1886  con- 
templated removal  of  these  obstructions,  to  afford  reasonably  safe  navi- 
gation at  high  stages  to  the  mouth  of  Kiamichi  River,  Indian  Territory, 
about  138  miles  above  Fulton. 

The  amount  expended  to  June  30, 1807,  was  918,050.56.  The  project 
of  1886  was  completed  in  1801,  at  a  cost  of  $11,774.80,  and  at  the  close 
of  that  year  it  was  recommended  that  no  further  work  be  done  unless 
a  single  appropriation  of  $10,000  should  be  granted  to  allow  the  sys- 
tematic clearing  of  the  banks  and  channel  without  interruption.  The 
small  appropriations  of  1802  and  1804  were  applied  to  maintenance  of 
the  work. 

As  there  is  no  plant  belonging  to  this  work,  and  as  it  can  not  be  let 
by  contract  advantageously,  the  officer  in  charge  was  authorized  to 
include  estimates  for  it  with  those  for  improving  Red  River,  Louisiana 
and  Arkansas,  and  to  continue  operations  with  one  of  the  snag  boats 
belonging  to  that  work.  Under  this  plan  the  snag  boat  Howell  was 
employed,  removing  obstructions  between  Fulton  and  Spanish  Bluff, 
about  64  miles  above,  from  March  22  to  April  10, 1808,  having  been 
withdrawn  on  account  of  a  rapid  fall  of  the  upper  river. 

The  commerce  of  this  part  of  Red  River  is  insignificant  at  the  present 
time,  and  the  work  done  has  had  no  perceptible  effect  upon  it.  It  con- 
sists chiefly  of  logging,  with  occasional  shipments  of  cotton,  seed,  and 
plantation  supplies  when  boats  run  above  Fulton. 
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Jnlyl,  1897,  balance  unexpended .' $3,940.44 

Jane  SO,  1898,  amoant  expended  daring  fiscal  year 1, 900. 90 

July  1, 1898,  balance  unexpended 2,639.54 

(See  Appendix  W  2.) 

3.  Cypress  BayoUy  Texas  and  Louisiana. — Oypress  Bayou  evidently 
was  an  nnnavigable  atream  until  the  advance  of  the  Bed  Biver  raft 
above  Shreveport  had  converted  its  bottom  lands  into  reservoirs  known 
as  Fairy,  Sodo,  and  Gross  lakes.  Before  the  work  for  its  improvement 
between  Shreveport,  La.,  and  Jefferson,  Tex.,  commenced,  navigation 
was  difficult  and  dangerous  by  reason  of  bars  and  leaning  timber  in  the 
bayou  proper,  and  snags,  stumps,  fallen  timber,  and  sunken  logs  in  the 
channel  through  the  lakes. 

The  project  adopted  in  1872  contemplated  straightening  the  channel 
and  dredging  bars  in  Oypress  Bayou,  to  give  uniform  depth,  and  the 
removal  of  overhanging  trees,  shore  snags,  etc.,  opening  and  enlarging 
the  entrance  of  the  bayou  into  the  head  of  Fairy  Lake  by  dredging, 
removing  stumps,  snags,  sunken  logs,  and  timber  from  the  channel 
selected  down  the  lakes,  and  snags,  leaning  trees,  etc.,  in  Twelve-mile 
Bayou. 

The  amount  expended  to  June  30, 1897,  was  $131,133.58.  The  original 
project  was  completed  in  1880  at  a  cost  of  $94,000,  but,  owing  to  the 
temporary  nature  of  the  work,  it  had  to  be  renewed  at  intervals.  The 
last  work  for  removal  of  stumps,  snags,  and  leaning  timber  was  done 
in  1893.  No  dredging  has  been  done  since  1888.  The  removal  of  the 
Bed  Biver  raft  and  the  closure  of  outlets  along  the  right  bank  of  that 
stream  reduced  the  water  supply  and  caused  the  lakes  to  drain  more 
rapidly,  shortening  the  period  of  navigation.  To  determine  if  naviga- 
tion could  be  permanently  improved  by  locks  or  dams,  an  extended 
survey  was  ordered  by  Congress,  which  wa«  completed  in  1893.  The 
plan  for  slack-water  navigation  was  not  entered  upon  by  Congress,  but 
the  river  and  harbor  act  of  1894  appropriated  $10,000  "for  dredging 
and  removing  obstructions  and  straightening  channel  between  Jeffer- 
son, Tex.,  and  Shreveport,  La.,"  and  the  act  of  1896  provided  $5,000 
"for  continuing  improvement."  The  project  for  expenditure  of  these 
amounts  was  approved  June  14, 1897. 

An  elevator  dredge,  belonging  to  the  plant  of  this  district,  was  towed 
from  Vicksburg,  Miss.,  and  delivered  at  Shreveport,  La.,  July  5, 1897, 
ready  to  cross  Albany  Flats  on  the  first  sufficiently  high  stage  and 
begin  work  under  the  project;  but  during  the  ensuing  twelve  mouths 
there  was  no  stage  of  water  high  enough  for  the  purpose.  In  the 
twenty-six  years  in  which  readings  of  the  Shreveport  gauge  have  been 
maintained,  this  is  the  first  time  that  twelve  months  has  elapsed  with- 
out a  rise  sufficient  to  put  the  dredge  across  the  flats,  with  one  excep- 
tion— ^the  fiscal  year  1894-05 — which,  however,  was  followed  by  a  flood 
stage  in  July,  1895.  In  January,  1808,  after  a  rise  of  Bed  Biver  had 
set  in  and  there  was  reasonable  probability  of  getting  the  dredge  from 
Shreveport  into  Sodo  Lake,  the  small  U.  S.  snag  boat  Columbia  was 
added  to  the  plant  at  Shrevei)ort,  as  a  tender  for  the  dredge,  and  since 
then  necessary  repairs  and  alterations  of  the  boats  were  made.  If 
there  should  be  no  high  stage  in  July,  the  gauge  records  show  that 
none  may  be  expected  before  next  January,  and,  in  such  event,  it  is 
proposed  to  send  a  party  over  the  route  at  low  water,  to  blow  up  stumps, 
cut  leaning  timber^  etc 

The  work  done  since  1886  had  no  permanent  effect  upon  the  commerce 
between  Jefferson  and  Shreveport,  which  dwindled  to  insignificance. 
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The  maintenance  of  the  water  roate  doabtless  woald  act  more  as  a 
check  upon  freight  rates  than  as  a  means  of  transportation. 

July  1, 1897,  halanoe  unexpended $14,567.75 

Jnne 30, 1896y  amonnt  expended  daring  fiseiU  year  3,525.57 

July  1, 1898»  halance  unexpended 11,042.18 

July  1, 1898,  ontetanding  liabilities 19.11 

July  1,1898,  balance  available U,  028. 07 

(See  Appendix  W  3.) 

4»  Ouachita  and  Black  rivers,  Arkansas  and  Louisiana. — The  improve- 
ment of  Ouachita  Biver  was  commenced  in  1871.  Black  River,  5(i  miles 
long,  connecting  Ooachita  with  Bed  Biver,  was  added  under  the  same 
hea^  of  appropriation  by  act  of  1884.  The  original  project  contem- 
plated temi>orary  improvement  of  the  Ouachita  from  Arkadelphia,  Ark., 
to  Trinity,  La.,  by  removal  of  snags,  etc.,  and  dredging  the  worst  bars. 
In  1872  a  project  for  improvement  by  locks  and  dams  was  entered  upon, 
but  it  was  abandoned  in  1874  for  various  reasons,  the  chief  one  being 
that  the  locks  would  be  idle  at  the  time  intended  for  use  until  a  perma- 
nent improvement  should  be  obtained  at  the  mouth  of  Bed  Biver.  The 
project  under  which  ^ork  has  continued  since  1874  contemplates  the 
removal  of  snags,  logs,  wrecks,  leaning  timber,  etc.,  below  Camden, 
Ark.,  350  miles  above  the  mouth  of  Black  Biver,  and  the  improvement 
of  shoal  places  by  dams  and  dredging.  No  estimate  of  cost  is  given, 
as  the  nature  of  the  work  requires  that  it  be  continuous. 

The  total  amount  expended  to  June  30,  1897,  was  $455,687.05.  The 
amount  expended  under  the  project  of  1874  was  $324,330.17.  The  iron- 
hall  snag  boat  W^o^^n^r  was  purchased  for  the  work  in  1875  and  the  small 
wooden  snag  boat  Columbia  in  1888.  Operations  were  carried  on  when- 
ever funds  were  available  and  conditions  favorable,  and  consisted  chiefly 
in  removing  snags^  logs,  wrecks,  and  tree  slides  in  the  channel  and  lean- 
ing timber  along  the  banks.  An  increased  depth  was  gained  at  some 
shoals  in  the  upper  river  by  wing  dams  of  stone  and  brush,  the  tempo- 
rary effect  of  which,  however,  has  been  lost.  Catahoula  Shoals,  a  rock 
and  gravel  bar  20  miles  above  Trinity,  formerly  much  complained  of  by 
steamboat  men,  were  improved  permanently  by  dredging,  etc.,  finished 
in  189'5.  To  comply  with  requirement  of  the  act  of  1894,  a  survey  was 
.  commenced  for  the  purpose  of  preparing  plans  and  estimates  for  improve- 
ment by  locks  and  dams. 

During  the  period  of  low  water  in  the  fiscal  year  ending  June  30, 
1898,  the  snag  boat  Wagner  worked  from  Butland  Bar  to  mouth  of  Black 
Biver,  a  distance  of  124  miles,  and  a  party  equipped  with  tools  and 
explosives  worked  from  Camden,  Ark.,  to  Monroe,  La.,  167J  miles, 
removing  obstructions  from  the  channel  and  banks.  The  stretch  of  50 
miles  below  Monroe  to  Butland  Bar  was  the  only  part  of  the  river  in 
which  nothing  was  done. 

Office  and  field  work  of  the  survey  was  continued  during  the  year 
with  good  results,  and  while  the  information  acquired  is  sufficient  to 
warrant  the  belief  that  a  slack- water  system  between  Trinity,  La.,  and 
Camden,  Ark.,  354  miles,  to  give  6^  feet  depth,  is  feasible,  it  is  not 
deemed  sufficient  for  the  preparation  of  final  plans  and  estimates  for 
a  project  for  so  large  an  expenditure  as  would  be  required,  and  which 
may  involve  the  question  of  damages  to  overflowed  lands.  It  is  desired, 
therefore,  to  make  the  survey  so  complete  that  there  shall  be  no  doubt 
about  final  conclusions,  whether  favorable  or  adverse  to  locks  and  dams. 
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Jaly  1, 1897,  balance  unexpended $46,812.96 

Jane  30, 1898,  amonnt  expended  daring  fiscal  year 26,064.63 

Jnly  1, 1898,  balance  nnexpen  ded 20, 748. 32 

Joly  1, 1898,  oatetanding  fiabiUtiee 61.19 

Jnly  1,1898,  balance  available 20,687.13 

rAmonntthatoanbeprofitabl^  expended  in  fiscal  year  ending  Jane  30, 1900    70, 000. 00 
<  Submitted  in  compliance  with  requirements  oi  sections  2  of  river  and 
(^    harbor  acts  of  18(>6  and  1867  and  of  sandry  civil  act  of  June  4, 1897. 

(See  Appendix  W  4.) 

5.  Bayou  Bartholomew y  Loumana  and  Arkansas. — Before  this  improve- 
ment  was  commenced  by  the  United  States,  the  bayou  was  so  obstructed 
by  snags,  logs,  wrecks,  leaning  timber,  etc.,  that  it  was  navigable  for 
light-draft  lK)ats  at  high  stages  only,  or  for  about  three  months  in  the 
year,  and  even  during  that  short  period  the  passage  was  slow,  difficult, 
and  dangerous. 

The  project  entered  upon  in  1881  contemplated  removing  the  obstruc- 
tions to  give  safe  navigation  and  extend  the  period  thereof.  The  esti- 
mated cost  of  two  seasons'  work  between  Baxter,  Ark.,  and  the  mouth, 
about  150  miles,  was  $26,862,  but  the  appropriations  did  not  permit  the 
thorough  work  contemplated.  If  funds  had  been  provided,  the  work 
probably  could  have  been  completed  as  planned,  but  the  addition  of  new 
obstructions  each  year  would  have  necessitated  small  appropriations 
for  maintenance. 

The  amount  expended  in  the  sixteen  years  ending  June  30, 1897,  was 
945,873.53.  The  work  of  1897  practically  completed  the  project  for 
removing  obstructions  to  navigation  between  the  mouth  of  the  bayou 
and  McGomb  Landing,  the  present  head  of  navigation,  about  125  miles 
above,  there  being  no  demand  for  navigation  from  McUomb  Landing 
to  Baxter  at  present.  The  work  since  1881  resulted  in  safer  navigation, 
increasing  the  period  to  about  six  months  of  the  year,  enabling  larger 
boats  to  make  trips  in  half  the  time  formerly  required,  and  reducing 
freight  rates  about  one-half. 

Drift,  caving  and  sliding  banks,  and  the  rapid  growth  of  vegetation 
constantly  add  new  obstructions,  which  accumulate  more  rapidly  and 
become  more  difficult  to  remove  each  year.  The  annual  cost  of  main- 
taining unobstructed  navigation  at  stages  on  which  steamboats  can  run 
is  estimated  at  $2,500.  No  provision  for  maintenance  was  made  dur- 
ing the  fiscal  year  ending  June  30, 1898,  and  the  work  required  during 
the  ensuing  year  will  be  much  greater  and  the  cost  correspondingly 
increased. 

The  small  balance  available  July  1, 1897,  was  expended  in  November 
and  December,  during  the  period  of  lowest  water,  for  removing  and 
destroying  obstructions  from  the  mouth  up  to  Point  Pleasant,  La.,  a 
distance  of  about  38  miles. 

July  1, 1897,  balance  unexpended $1,126.47 

June  SO,  1898,  amount  expended  during  iiHcal  year 1, 126. 47 

{Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1900,  for  malntenauce  of  improvement 5,000.00 
Submitted  in  compliance  witn  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  W  5.) 

6.  Bceuf  River  J  Louisiana. — The  improvement  of  this  stream  was 
undertaken  by  the  State  of  Louisiana  more  than  half  a  centary  ago. 
Before  work  commenced  by  the  United  States,  it  was  navigable  to  Point 
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Jefferson,  La.,  at  high  water,  but  passage  was  difficnit  and  dangerous 
on  acooant  of  overhanging  timber,  snags,  and  logs. 

The  project  adopted  in  1881  contemplated  removing  obstructions  to 
afford  safe  navigation  at  high  stages  from  the  mouth  to  Wallace  Land- 
ing, about  152  miles  above.  The  closure  of  three  outlets  near  Point 
Jefferson,  to  confine  the  flow  to  the  main  channel,  was  added  to  the 
project  in  1886. 

The  amount  expended  to  June  30, 1897,  was  $46,671.54. 

The  project  for  removing  obstructions  to  give  safe  navigation  at  high 
stages  was  completed  in  1896,  but  the  work  is  not  permaneut,  new 
obstructions  being  constantly  added  by  drift,  sliding  and  caving  banks, 
and  the  rapid  growth  of  timber  along  the  banks. 

The  three  outlets  near  Point  Jefferson  were  closed  as  securely  as 
I>ossibIe  with  the  funds  available  in  1887-88,  and  their  closure  gave 
immediate  benefit  to  navigation  by  confining  the  flow  to  its  natural 
course  and  scouring  the  bars  below.  The  dams  were  destroyed  during 
the  overflow  from  the  Mississippi  Eiver  in  1890,  caused  by  breaks  in 
the  Arkansas  levees  near  the  head  waters  of  Bceuf  Biver,  and  funds 
have  not  been  provided  for  their  restoration.  Soundings  in  1896  showed 
a  very  considerable  shoaling  below  the  outlets.  The  estimated  cost  of 
the  work  required  for  closing  them  substantially  is  $30,000.  The 
appropriation  of  $6,000  by  act  of  June  3, 1890,  has  been  held  in  abey- 
ance for  the  reason  that  it  was  thought  to  be  impracticable  to  advan- 
tageously apply  so  small  a  sum  to  the  work  required  to  be  done. 

No  work  was  done  during  the  fiscal  year  ending  June  30, 1898,  but  it 
is  proposed  to  send  a  small  party  with  tools  and  explosives  over  the 
river  during  the  period  of  low  water  to  remove  and  destroy  obstructions 
added  since  the  last  work  was  done. 

July  1, 1897,  balance  nnexpended $8,328.46 

June  30, 18^,  amonnt  expended  daring  fiscal  year 270. 00 

July  1, 1898,  balance  nnexpended * 8,058.46 

July  1, 1898,  outotanding  liabilities .86 

July  1, 1898,  balance  available 8,057.60 


^Amount  (estimated)  required  for  completion  of  existing  project 24, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1900,  including  maintenance 12,000.00 

Submitted  ii^  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  W  6.) 

7.  Tensas  River  and  Bayou  Magorij  Louisiana. — These  streams  were 
navigable  at  high  stages  before  work  was  uDdertakeii  by  the  United 
States,  but  passage  of  steamboats  was  difficult  and  dangerous  on  account 
of  leaning  timber  and  snags,  logs,  etc.,  in  the  channel.  The  project 
for  improving  Tensas  liiver,  adopted  in  1881,  contemplated  removing 
obstructions  between  the  mouth  and  Dallas,  about  134  miles  above,  at 
an  estimated  cost  of  923,000.  Bayou  Macon,  the  principal  commercial 
branch,  was  added  under  the  same  head  of  appropriation  by  act  of  1884, 
and  the  project  contemplated  the  same  class  of  work  between  its  junc- 
tion with  Tensas  liiver  and  Floyd,  about  98  miles  above,  at  an  estimated 
cost  of  $17,000. 

The  amount  expended  to  June  30, 1897,  was  $31,019.18,  of  which  sum 
$10,623.50  was  applied  to  Tensas  Elver  and  $20,395.08  to  Bayou  Ma^on. 
With  these  expenditures  Bayou  Ma§on  to  Floyd,  and  Tensas  River  to 
Westwood  Place,  about  75  miles  above  its  mouth,  were  put  in  fairly 
good  navigable  condition  at  medium  and  high  stages  tor  the  time. 
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In  the  fiscal  year  ending  Jane  30, 1898,  daring  the  period  of  lowest 
water,  in  September  and  October,  a  party  with  tools  and  explosives 
worked  over  lower  Tensas  Biver,  removing  all  snags,  logs,  stumps, 
and  trees  obstructing  navigation  below  mouth  of  Bayou  Ma^on,  and  a 
party  equipped  with  tools  and  explosives  commenced  work  at  Floyd 
June  27, 1898,  for  the  removal  of  obstructions  to  navigation  of  Bayou 
Magon,  and  will  continue  downstream  until  the  available  funds  are 
exhausted. 

The  original  plans  contemplated  an  expenditure  of  $40,000  for  thor- 
ough work  in  one  low-water  season.  With  the  small  appropriations 
ms^e  at  intervals,  operations  have  dragged  along  over  a  period  of 
seventeen  years,  are  by  no  means  complete,  and  new  obstructions  are 
added  each  year. 

July  1,1897,  balance  unexpended $4,980.82 

JnneSOj  1898,  amoant  expended  daring  fiscal  year 2,115.78 

Jnly  1, 1898,  balance  unexpended 2,865.04 

{Amount  (eatimated)  required  £9r  completion  of  existing  project 4, 000. 00 
Amountthat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1900      4, 000. 00 
Submitted  in  compliance  with  requirements  oi  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  W  7.) 

8.  Yazoo  River^  Mississippi. — Prior  to  improvement,  navigation  of 
this  river  was  obstructed  by  wrecks  of  gunboats,  steamers,  etc.,  sunk 
to  prevent  passage  during  the  war  of  the  rebelliou,  and  oy  a  great 
number  of  snags,  stumps,  tree  slides,  and  sunken  logs  in  the-channel, 
and  a  heavy  growth  of  leaning  timber  along  the  banks. 

Nine  wrecks  were  removed  by  contract  in  1873-74,  and  the  latter 
year  a  project  was  made  to  clear  the  river  thoroughly  of  obstructions 
then  existing  in  a  period  of  four  years,  ata cost  of  $120,000,  annual 
appropriations  to  be  made  thereafter  lor  maintenance  of  the  work. 
The  appropriations  made  were  not  sufficient  to  carry  out  this  plan,  and 
work  has  continued  from  time  to  time  under  a  project  for  the  removal 
of  wrecks,  snags,  logs,  leaning  timber,  etc.,  so  for  as  the  funds  pro- 
vided will  permit.  Floods,  sliding  and  caving  banks,  leaning  timber, 
and  the  rapid  growth  of  vegetation  along  an  alluvial  stream  of  this 
character  add  new  obstructions  to  navigation  continually,  and  snagging 
operations,  etc.,  should  continue  from  year  to  year  in  the  interest  of 
safe  and  uninterrupted  navigation. 

The  amount  expended  to  June  30, 18:)7,  was  $247,363.13.  The  results 
of  the  work  were  marked.  The  large  number  of  wrecks  that  blocked 
the  channel  at  low  stages  and  limited  the  period  of  navigation  had 
been  removed  so  as  to  present  no  obstruction,  and  the  removal  of 
snags,  logs,  leaning  timber,  etc.,  repeated  from  time  to  time,  opened 
and  maintained  steamboat  navigation  from  mouth  to  head  of  the  river 
the  year  round. 

In  the  fiscal  year  ending  June  30, 1898,  the  U.  S.  snag  boat  Meigs 
worked  from  mouth  to  head  of  river,  July  26  to  September  17,  and  was 
withdrawn  the  latter  date  on  account  of  proximity  of  an  epidemic  of 
yellow  fever.  In  January  the  same  boat  made  a  patrol  of  the  entire 
river.  As  the  stage  of  low  water  was  approaching,  preparations  were 
made  in  June,  1808,  for  work  between  Burtonia,  on  the  river  side  of 
Honey  Island,  and  Yazoo  City. 

Work  in  Yazoo  River  and  its  tributaries  could  be  carried  on  with 
greatest  economy  and  the  best  results  obtained  if  the  streams  were 
grouped  as  a  system  under  one  general  head,  and  with  this  view  the 
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appended  estimate  is  made.  If  sufficient  plant  is  acquired,  and  the 
work  thoronghly  done,  the  cost  of  maintenance  should  decrease  each 
year. 

The  river  and  harbor  act  of  August  11, 1888,  contained  an  appropri- 
ation of  $32,000  for  improving  Yazoo  River,  and  provided  that  of  this 
sum  $8,000  shall  be  used  for  constructing  a  pumping  dredge  boat.  An 
unexpended  balance  of  $2,026.14  of  this  allotment  for  constructing  the 
pumping  dredge  remains  unexpended  and  is  not  required  for  the  pur- 
pose named  in  the  act,  and  it  is  recommended  that  the  assent  of  Con- 
gress be  given  for  the  transfer  of  this  balance  to  the  allotment  for 
general  improvement  of  the  river. 

The  acts  of  August  18, 1894,  and  June  3, 1896,  each  provides,  in  the 
item  of  appropriation  for  Yazoo  Eiver,  for  application  of  a  portion  of 
the  funds  provided  to  removing  bar  at  Yazoo  City.  This  provision 
was  not  inserted  in  the  acts  upon  recommendation  of  this  office,  and 
there  appears  to  be  no  sufficient  reason  why  the  bar  mentioned  should 
be  removed.  In  fact,  the  officer  in  charge  states  that  the  survey  made 
in  June,  1896,  confirms  his  opinion  that  removal  of  the  bar  at  Yazoo 
City  would  impair  the  navigation  of  the  river  at  and  above  the  bar. 
For  the  above  reasons,  and  for  the  further  reason  stated  by  Major 
Willard  that  the  sentiment  of  such  citizens  as  expressed  themselves 
on  the  subject  was  decidedly  adverse  to  the  removal  of  the  bar  on  the 
city  front,  I  recommend  that  the  provisions  of  the  acts  of  1894  and 
1896,  touching  removal  of  this  bar,  be  repealed. 

July  1, 1897,  balance  anexpended $27,636.S7 

June  30, 1896,  amoont  expended  during  fiscal  year 10,000.80 

July  1, 1898, balance  unexpended 17,636.07 

July  1, 1898,  outotandiog  llabilitiea 1.01 

July  1,1898,  balance  available 17,635.06 

r  Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  June  30, 1900    50, 000. 00 
i  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
t    harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  W  8.) 

P.  Mouth  of  Yazoo  Biver  and  harbor  at  Vicksburg,  Miss, — ^The  shift- 
ing bar  at  month  of  Tazoo  Biver  is  the  most  serious  obstruction  to 
navigation  of  that  river  and  its  tributaries,  a  system  of  about  800  miles 
of  navigable  waterways.  At  low  stages  steamboats  are  prevented 
from  entering  or  leaving  the  river  without  lightering,  and  frequently 
navigation  across  the  bar  is  closed  entirely  at  the  busiest  season  of  the 
year.  A  survey  with  a  view  to  giving  free  passage  the  year  round 
for  vessels  engaged  in  navigation  of  the  river  was  directed  by  river 
and  harbor  act  of  1890,  and  the  plan  based  thereon  contemplated  mak- 
ing a  new  mouth  or  outlet  for  the  river  from  the  former  mouth  of 
Yazoo,  on  Old  River,  about  9.8  miles  above  present  mouth,  through 
the  deep  water  in  Old  River,  across  the  neck  of  lowland  between  Long 
and  Barnett  lakes  to  Lake  Centennial,  and  thence  down  Lake  Centen- 
nial, around  the  head  of  De  Soto  Island  and  along  the  front  of  Yicks- 
burg,  entering  Mississippi  River  on  the  channel  side  at  Kleinston 
Landing.  Yicksburg  Harbor  is  that  part  of  the  old  channel  of  the  Mis- 
sissippi cut  off  in  1876  and  now  known  as  Lake  Centennial,  in  front  of 
the  city  and  extending  down  to  Kleinston. 

The  original  estimate  of  cost  of  the  work  required  was  $1,500,000, 
bat  was  revised  in  1893  and  reduced  to  $1,200,000,  upon  a  basis  of 
completion  in  three  years.    The  project  was  entered  upon  by  the 
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Fnited  States  in  the  river  and  harbor  act  of  1892,  which  provided 
$75,000  for  beginning  work,  and  the  act  of  1894  contained  appropria- 
tions of  $265,000  for  continuing  the  improvement.  The  sundry  civil 
act  of  June  4, 1897,  appropriateid  $350,000  for  the  work,  making  the 
total  sam  appropriated  $690,000. 

The  river  and  harbor  act  of  Jane  3, 1896,  appropriated  no  money, 
but  provided  for  completing  the  work,  as  follows: 

Improving  mouth  of  Yazoo  River  and  harbor  of  Vicksbarg,  Mississippi:  For  the 
purpose  of  completing  the  project  of  improvement  as  heretofore  adopted  and 
entered  open,  in  addition  to  expending  the  balance  on  hand,  contracts  may  be 
entered  into  by  the  Secretary  of  War  for  snch  materials  and  work  as  mav  be  nec- 
essary to  complete  the  same,  or  said  materials  may  be  purchased  and  work  may  be 
done  otherwise  than  by  contract  to  be  paid  for  as  appropriations  may  from  time  to 
time  be  made  by  law,  not  to  exceed  in  the  aggregate  eight  hundred  and  sixty 
thousand  dollars,  exclusive  of  the  amount  heretofore  appropriated. 

The  amoant  expended  to  June  30, 1897,  was  $165,884.65.  The  pre- 
liminary surveys  and  maps  were  finished.  A  final  line  had  been  selected 
for  the  excavation  between  Old  River  and  Lake  Centennial,  borings 
had  been  made,  and  character  of  material  determined.  Property  lines 
were  traced  on  the  ground,  and  the  limits  of  right  of  way  to  be 
acquired  ascertained  and  marked.  Abstracts  of  title  were  prepared 
from  the  county  records,  and  the  Attorney-General  having  given 
opinions  that  titles  were  valid,  definite  oifers  were  obtained  from  the 
various  owners  and  the  purchases  made  under  authority  of  the  Secretary 
of  War,  aggregating  1,155.54  acres,  which  cost  $34,254.68,  or  an  aver- 
age price  of  $29.64  per  acre.  Jurisdiction  over  these  lands  was  ceded 
to  the  United  States  by  the  State  of  Mississippi.  A  base  for  future 
levels  along  the  whole  route  from  Old  Biver  to  Kleinston  was  measured 
with  steel  tope,  and  reference  points,  marked  with  vitrified  pipes  filled 
with  cement,  were  set  every  164  feet.  Between  Old  River  and  Lake 
Centennial  the  pipes  were  set  along  both  sides  of  the  route  328  feet 
from  the  center  line.  The  entire  route  from  Old  River  to  Kleinston 
was  cleared  and  grubbed.  A  considerable  amount  of  the  timber  felled 
was  cribbed  and  towed  into  Lake  Centennial,  to  be  sunk  as  a  founda- 
tion for  the  dam  across  the  west  arm.  All  logs,  stumps,  and  d(§bri8 
that  could  not  be  towed  off  the  right  of  way  were  piled  and  burned.  A 
ditch  was  cut  to  drain  Barnett  Lake,  which  lowered  the  surface  suf- 
ficiently to  remove  stumps  in  the  lake  bed.  It  having  been  considered 
advisable  to  remove  by  scrapers  a  part  of  the  land  cut  near  both  ends, 
where  the  ground  was  highest,  so  that  dredges  could  operate  over  the 
elevated  portions  at  high  stages,  withdrawing  to  lower  lands  as  the 
water  fell,  and  also  to  permit  towing  logs  from  the  right  of  way,  277,709 
cubic  yards  of  earth  was  removed  by  contract,  and  the  material  placed 
in  continuous  embankments  along  both  sides  of  the  route. 

In  the  fiscal  year  ending  June  30, 1898,  a  ditch  was  dug  to  drain 
flood  water  ponded  by  the  embankment  along  the  canal;  a  resurvey  at 
present  mouth  of  Yazoo  was  made  to  determine  changes  at  that  locality ; 
elevations  of  flood  marks  of  1897  were  determined  by  levels;  the  road 
along  the  canal  was  repaired  and  put  in  passable  condition;  cross  sec- 
tions of  canal  site  were  made;  reference  signs  damaged  by  flood  and 
drift  were  repaired;  and  proposed  levee  lines  were  partly  located  and 
mapped. 

The  project  for  excavation  from  Old  River  to  the  Mississippi  under 
the  continuing-contract  system  was  authorized  by  the  War  Depart- 
ment February  1,  1898,  but  has  been  delayed  until  the  amount  of  levee 
work  could  be  ascertained.  The  levee  commission  having  failed  to 
organize  under  the  State  law,  it  is  proposed  to  leave  that  part  of  the 
work  in  abeyance  for  the  present,  and  to  invite  bids  by  public  adver- 
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tisement  at  an  early  date  for  the  excavation  required;  no  work  to  be 
undertaken  unless  the  bids  received  show  that  the  project  can  be  com- 
pleted within  the  limit  fixed  by  law. 

The  condition  of  the  work  at  end  of  the  year  is  summarized  as 
follows: 

Work  done— 

Suryeys  and  mapping. 

Beference  signs  erected 317 

L«nd  poTchased acres..  1,155.54 

Timber  land  cleared do...  166.20 

Timber  land  grnbbed do...  183.47 

Bigbtof  way  treed  of  logs  and  stuinps — removed  aud  destroyed.do.. .  98. 84 

»     Excayation cubic  yards..  277,709 

Drains  and  ditcbes do...  8,056 

Approximate  work  to  be  done — 

Excavation cable  yards..  7,500,00 

Levees do...  65,000 

Dam  acrooe  west  arm  of  Lake  Centennial do...  3,008,400 

Jnly  1,  1897,  balance  unexpended $524, 151.35 

Jane  30, 18SiB,  amount  expended  daring  fiscal  year 9,398.96 

July  1, 1898,  balance  unexpended 514,752.39 

July  1,  1898,  outstanding  liabilities 59.65 

July  1, 1898,  balance  available 514,692.74 

{Amount  (estimated)  required  for  completion  of  existing  project 510, 000. 00 
Amount  tbat  can  be  profitably  expended  in  fiscal  year  ending  J  uno  30, 1900  510, 000. 00 
Submitted  in  compliance  witb  requirements  of  sections  2  of  river  and 
barbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  W  9.) 

10,  Tallahatehie  BiveVy  Mississippi, — Before  this  work  was  undertaken 
the  river  was  navigable  to  Sharkey,  aboat  65  miles  above  the  month, 
for  six  months  of  the  year,  but  passage  for  steamboats  was  difi&cult  and 
dangerous.  Above  Sharkey  a  heavy  growth  of  leaning  timber  rendered 
the  stream  nearly  impassable  at  all  stages.  The  project  contemplated 
removing  the  wreck  of  the  ocean  steamship  Star  of  the  West^  sunk  dur- 
ing the  war  of  the  rebellion  8  miles  above  the  mouth,  and  snags,  sunken 
logs,  leaning  timber,  etc.,  to  give  ease  and  safety  to  navigation  from 
h^Mi  of  Yazoo  Biver  to  mouth  of  the  Gold  water,  about  100  miles  above. 
It  was  proposed  to  do  the  work  then  required  in  two  seasons,  at  a  cost 
of  $40,000. 

The  improvement  .commenced  in  1879,  and  the  expenditures  during 
the  eighteen  yeai'S  to  June  30, 1897,  aggregated  $49,976.36;  but  of  this 
sum  $10,000  was  applied  to  the  stretch  above  mouth  of  Ooldwater  to 
Batesville,  in  accordance  with  provisions  of  the  acts  of  1880, 1881,  and 
1882,  The  work  below  the  mouth  of  Ooldwater  Eiver  could  not  be 
done  thoroughly,  as  planned  in  the  project  of  1879,  because  the  appro- 
priations permitted  exi)euditures  averaging  only  $2,131  a  year. 

The  intermittent  work,  however,  benefited  navigation  considerably, 
enabling  steamboats  to  run  to  Sharkey  the  year  round  and  to  Oold- 
water Eiver  at  high  stages.  In  1896  leaning  trees  and  channel  obstruc- 
tions above  Sharkey  to  Ooldwater  Eiver  were  removed  so  far  as 
practicable  with  funds  available,  and  the  work  enabled  small  boats  to 
run  that  stretch  with  safety  at  much  lower  stages.  In  1897  work  was 
carried  from  Sharkey  to  the  mouth,  and  that  part  of  the  river  put  in 
good  navigable  condition  for  the  time. 

In  the  fiscal  year  ending  June  30, 1898,  a  snag  boat  was  employed 
for  a  few  days  removing  tree  slides,  snags,  etc.,  between  the  mouth  and 
Philipp,  where  the  Yazoo  and  Mississippi  Valley  Bailroad  crosses  the 
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stream^  that  being  all  that  could  be  done  with  the  limited  amoant 
available. 

New  obstrnctionB  are  brought  into  the  river  every  year  by  drift  and 
sliding  and  caving  banks,  and  the  shifting  and  scoaring  of  the  channel 
exposes  snags  and  logs  embedded  in  the  bottom  from  time  to  time,  or 
lodges  them  upon  bars.  An  appropriation  sufficient  to  permit  the  sys- 
tematic clearing  of  the  banks,  in  addition  to  snagging  operations, 
could  be  expended  profitably  in  one  season  of  low  water,  would  result 
in  lasting  benefit  to  navigation,  and  but  small  amounts  would  be  needed 
for  maintenance. 

July  1, 1897,  balance  unexpended $524.64 

Jiiue  30, 1898,  amount  expended  during  fieoal  year 524. 64 

r  Amount  that  can  be  profitably  expended  in  fiecal  year  ending  June  30, 1900      5, 000.00 
i  Submitted  in  compliance  with  requirementa  of  scctione  2  of  river  and 
L     harbor  acts  of  1806  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  W  10.) 

11,  Big  Sunflower  River^  Mississippi. — Before  the  improvement  of  this 
river  commenced,  navigation  was  badly  obstructed  by  snags,  sunken 
logs,  leaning  timber,  sand  bars,  and  shoals.  The  low-water  channel  at 
many  places  was  so  tilled  with  logs  as  to  give  no  greater  depth  than  18 
inches,  and  so  narrow  as  to  afford  passage  for  the  smallest  boats  only. 
Leaning  timber  obstructed  navigation  at  all  stages,  and  Oliphant  Bar, 
extending  from  the  mouth  upstream  15  miles,  and  Muscle  Shoals,  5 
miles  long,  beginning  about  30  miles  above  the  mouth,  had  depths  at 
low  water  ranging  from  17  to  24  inches. 

The  project  entered  upon  in  1879  contemplated  work  during  three  to 
four  consecutive  seasons  of  low  water  for  the  removal  of  leaning  tim- 
ber and  obstructions  in  the  channel  and  the  building  of  wing  dams  to 
scour  a  depth  of  about  40  inches  at  the  bars,  at  a  probable  cost  of 
$66,000,  operations  to  extend  to  (Jlarksdale,  about  180  miles  above  the 
mouth.  In  the  first  three  years,  1879-1882,  $37,000  was  appropriated, 
and  fairly  good  progress  was  made.  In  the  succeeding  sixteen  years 
only  $35,000  has  been  provided  for  continuing  the  improvement. 
New  obstructions  were  being  added  continually  and  prevented  further 
advancement. 

The  amount  expended  to  June  30, 1897,  was  $67,000.  Before  work 
commenced,  there  was  navigation  for  light  boats  about  six  months  of 
the  year.  The  work  done  enabled  boats  to  run  to  Woodburn,  77  miles 
above  the  mouth,  the  year  round,  and  at  ordinary  stages  to  make  the 
trip  in  little  more  than  half  the  time  formerly  required.  Passage  was 
difficult  and  dangerous  at  low  stages.  Faisonia,  about  100  miles  above 
the  mouth,  was  considered  the  head  of  navigation.  Freight  rates  were 
said  to  have  been  reduced  50  per  cent. 

In  the  fiscal  year  ending  June  30, 1898,  a  party  with  tools,  explosives, 
etc.,  worked,  during  the  period  of  lowest  water,  from  the  mouth  upstream 
about  80  miles,  removing  snags,  logs,  stumps,  leaning  trees,  etc., 
obstructing  navigation.  So  far  as  it  extended,  this  work  put  the  river 
in  good  navigable  condition,  and  after  the  local  quarantine  on  account 
of  yellow  fever  was  raised  the  small  steamboats  used  in  this  river  at  low 
stages  followed  the  party  as  operations  progressed  upstream.  Above  the 
point  where  work  stopped,  however,  the  river  is  much  obstructed,  and 
should  receive  early  attention  in  the  interest  of  safe  navigation. 

As  new  obstructions  are  added  from  time  to  time,  it  is  impracticable 
to  make  a  definite  estimate  for  completing  the  project,  but  an  expendi- 
ture of  $20,000  in  one  or  two  low-water  seasons  will  result  in  greater 
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benefit  to  navigation  and  in  work  of  a  more  lasting  character  than  in 
the  past. 

July  1, 1897,  balance  nnexpended $5,000.00 

June  30,  ISSiSy  amount  expended  daring  fiscal  year 5,000.00 

r  Amoont  that  can  be  profitabl^r  expended  in  fiscal  year  ending  Jnne  30, 1900    10, 000. 00 
{  Snbmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
t    harbor  aots  of  1866  and  1867  and:  of  sundry  ciyil  act  of  June  4, 1897. 

(See  Appendix  W  11.) 

12.  Water  gauges  an  the  Mississippi  River  and  its  principal  tributa- 
ries.— ^These  gauges  were  designed  to  secure  information  from  continn- 
ons  records,  with  a  view  to  protecting  alluvial  lands  against  overflow, 
improving  navigation,  and  giving  correct  reports  of  the  stages  of 
water  for  the  benefit  of  river  men  and  planters.  Their  establishment 
and  the  maintenance  of  daily  observations  were  enjoined  upon  the^ 
Secretary  of  War  by  joint  resolution  of  Congress  approved  February 
21, 1871  (Stat.  L.,  voL  16,  p.  598).  Section  6  of  the  river  and  harbor 
act  of  1888  provided  a  permanent-indefinite  appropriation  for  the 
pnrx>ose  of  securing  uninterrupted  gauging. 

The  amount  expended  to  June  30,  1897,  was  $119,587.88.  The  17 
gauges  ordered  by  the  resolution  of  February,  1871,  were  established 
the  latter  part  of  that  year,  except  the  one  at  GarroUton,  La.,  estab- 
lished in  Januaiy,  1872.  Seven  additional  gauges  have  been  estab- 
lished and  two  discontinued,  and  there  are  now  22  gauges  maintained. 
The  service  had  been  improved  materially.  In  1881  bulletins  were 
erected  at  the  stations  on  the  Mississippi  for  the  purpose  of  giving 
passing  steamboats  the  stage  of  water,  and  to  indicate  whether  rising, 
stationary,  or  falling.  In  1890  they  were  replaced  by  larger  bulletins 
and  the  old  ones  used  for  extending  the  service  to  the  tributaries.  Since 
February  1, 1887,  the  gauges  have  been  read  and  bulletins  posted  twice 
a  day.  The  readings  have  been  published  by  the  Mississippi  Biver 
Commission  to  end  of  the  calendar  year  1897. 

The  yearly  expenses  of  this  work,  if  properly  maintained,  vary  con- 
siderably, and  extraordinary  repairs  of  the  gauges  and  bulletins,  fre- 
quent inspections,  etc.,  may  increase  the  cost  for  one  year  to  double 
that  of  the  year  preceding  or  following  it.  At  the  present  time  a  large 
number  of  the  gauges  need  extensive  repairs,  and  the  bulletins  on  the 
Mississippi,  built  in  1890,  are  worn  out  and  should  be  replaced  by  a 
more  permanent  type.  Four  new  gauges  were  added  in  1890,  increas- 
ing the  cost  of  observations  alone  by  the  sum  of  $540  per  annum,  with 
additional  charges  for  inspections  and  repairs. 

Under  existing  decisions,  a  fiscal  year  appropriation  of  not  to  exceed 
$6,000  is  provided,  of  which  $500  may  be  allotted  under  the  law  for  dis- 
charge measurements  at  St.  Paul,.  Minn.  The  amount  is  not  sufficient 
for  proper  maintenance  of  the  present  service. 

July  L 1887,  amount  aUotted  for  fiscal  year  ending  June  30, 1898 $5, 500. 00 

June  SO,  1898y  amount  expended  during  fiscal  year 5, 498. 39 

July  1, 1898,  balance  unexpended 1.61 

July  1, 1898,  outstanding  liabilities 1.61 

July  1, 1898,  amount  allotted  for  fiscal  year  ending  June  30, 1899 6, 000. 00 

r  Amonntthatcanbeprofitabl^expendedinfisoalyearendine  Jane30, 1900      9, 600. 00 
<  Submitted  in  compliance  with  reqnirements  of  seotious  2  of  river  and 
t    barber  aots  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  W  12.) 
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Major  Willard  was  also  charged  with  the  duty  of  making  a  sarvey  of 
Ouachita  River ^  Arkansas  and  Louisiana^  for  improvement  by  lodes  and 
damsj  and  report  of  the  results  will  be  duly  submitted  wheu  received. 

IMPROVEMENT  OP  ARKANSAS  RIVER  AND  OF  CERTAIN  RIVERS  IN 
ARKANSAS  AND  MISSOURI. 

This  district  was  in  the  charge  of  Capt  W.  L.  Sibert,  Corps  of  Engi- 
neers.   Division  Engineer,  Col.  Henry  M.  Robert,  Corps  of  Engineers. 

1.  Removing  obstructions  in  Arkansas  River,  Arkansas  and  Kansas, — 
This  river  was,  previous  to  improvement,  seriously  obstructed  by  snags, 
overhanging  timber,  reefs,  and  bars. 

The  original  project  under  this  head  was  to  raise  and  destroy  snags, 
cut  overhanging  timber,  remove  bowlders  and  reef^  by  blasting  and 
dredging,  and  cut  out  sand  bars  by  temporary  wing  dams.  To  this  was 
later  added  the  survey  of  the  river,  with  the  view  to  permanent  improve- 
ment. 

Since  appropriations  for  permanent  improvement  were  made,  blasting, 
dredging,  and  dams  have  been  omitted  from  the  project,  leaving  cus- 
tomary snagging  operations  only. 

On  this  work  there  had  been  expended  to  Jane  30, 1897,  $851,210.87. 

The  evidence  of  pilots  and  masters  is  that  in  the  permanent  reaches 
of  the  river  the  condition  has  been  materially  improved;  in  the  shifting 
channels  the  relief  is  only  temporary,  and  the  obstructions  to  navigation 
are  still  numerous  and  dangerous.  The  best  illustration  of  the  condition 
is  the  fact  that  steamboats  have  to  pay  18  per  cent  per  annum  for 
insurance. 

During  the  fiscal  year  ending  June  30, 1898,  a  snag  boat  worked  over 
the  river  below  Pinebluft*  three  times,  maintaining  a  safe  channel  in 
that  part  of  the  river. 

Snagging  operations  on  this  stream  are  a  continuous  necessity. 

The  two  snag  boats,  Wichita  and  Beauregard,  belonging  to  this  appro- 
priation, are  in  bad  repair.  A  new  snag  boat,  which  will  cost  about 
$30,000,  is  needed  for  this  work.  The  hull  of  the  Beauregard  is  rapidly 
deteriorating,  and  should  be  replaced  by  a  new  one,  at  a  probable  cost 
of  $8,000. 

The  commerce  of  the  stream  consists  of  plantation  products  and  sup- 
plies, timber  and  cooper  stuffs,  and  general  merchandise.  Tabulation 
showing  yearly  tonnage  and  vsdues  is  given  under  the  heading  '^Arkan- 
sas Eiver,  Arkansas.'^ 

July  1.  1897,  balance  nnexpended $18,072.59 

June  30,  1898,  amount  expended  during  flsoal  year 10, 417. 20 

July  1,  1898,  balance  unexpended 7,655.89 

{Amount  that  can  be  profitably  expended  in  fiscalyear  ending  June  30, 1900    25, 000. 00 
Submitted  in  compliance  with  requiremurita  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  ciyil  act  of  June  4, 1897. 

(See  Appendix  X  1.) 

J^.  Arkcmsas  River,  Arkansas. — In  addition  to  such  obstructions  as 
snags,  the  channel  of  this  river  was  for  nearly  all  of  its  length  of  a 
shifting  character  and  was  obstructed  by  sand  bars  fed  by  caving 
banks.    In  the  upper  reaches  there  were  some  reefs  of  rock. 

Prior  to  1886  works  upon  this  river  were  special  improvements  of 
detached  reaches,  generally  with  immediate  reierence  to  confining  the 
channel  to  drawspans  of  bridges^r  the  water  fronts  of  towns,  and  to 
the  improvement  of  some  especially  difficult  crossing. 
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The  project  and  estimate  for  the  improvement  of  the  whole  river  was 
made  in  three  parts :  Annual  Report,  Chief  of  Engineers,  1885,  page  1603, 
for  improving  Arkansas  Biver  from  Little  Bock  to  month,  $2,538,544; 
Annual  Beport,  Chief  of  Engineers,  1888,  page  1386,  for  improvement 
between  Fort  Gibson  and  Little  Bock,  at  a  cost  of  $1,307,935,  and  House 
Ex.  Doc.  No.  90,  Forty-ninth  Congress,  first  session,  for  improvement 
between  Arkansas  City,  Kans.,  and  Fort  Gibson,  $1,696,900.  The  act 
of  August  11,  1888,  adopts  a  project  for  improving  Arkansas  Biver 
from  Wichita,  Kans.,  to  the  mouth,  mentioning  distinctly  the  plana, 
which  include  the  estimates  from  Little  Bock  to  the  mouth  and  from 
Fort  Gibson  to  Arkansas  City,  Kans.,  and  by  implication  approves  the 
estimate  for  improvement  between  Little  Bock  and  Fort  Gibson.  No 
estimate  has  ever  been  made  or  approved  for  the  improvement  of  the 
river  between  Arkansas  City,  Kans.,  and  Wichita,  Kans. 

The  estimates  for  improving  the  reach  from  Little  Bock  to  the  mouth 
and  from  Little  Bock  to  Fort  Gibson  were  based  ui>on  an  improvement 
by  permeable  dikes  alone,  and  by  dredging,  whereas  the  act  of  August 
11, 1888,  authorizes  the  application  of  any  of  the  methods  set  forth  in 
the  projects  for  the  three  reaches  at  such  points  between  Wichita, 
Kans.,  and  the  navigable  mouth  of  the  Arkansas  Biver  as  the  Secretary 
of  War  may  direct. 

The  application  of  those  approved  methods  that  have  been  most 
effective  will  largely  increase  the  estimate  for  improving  the  reaches 
between  Fort  Gibson  and  Little  Bock  and  between  Little  Bock  and  the 
mouth.  Under  date  of  August  29,  1896,  authority  was  granted  for 
calling  the  estimate  for  completing  the  project  for  improving  Arkansas 
Biver  from  Wichita,  Kans.,  to  the  mouth  *'  indefinite." 

The  present  project  is  to  remove  rock  and  gravel  reefs  by  blasting 
and  dredging,  to  contract  the  channel  by  dikes  or  dams,  permeable  or 
solid,  of  such  construction  as  the  local  conditions  require,  and  to  hold 
the  channel  so  obtained  by  revetment,  where  necessary,  from  Wichita, 
Kans.,  to  the  mouth,  the  object  being  to  secure  a  channel  not  less  than 
6  feet  in  depth  from  Little  Bock  to  Mississippi  Biver,  via  WhRe  Biver 
Cut-off,  and  not  less  than  2  feet  in  depth  above  Little  Bock,' Ark. 

From  the  appropriations  made  for  the  improvement  of  this  river  there 
had  been  expended  to  June  30,  1897,  $159,500  on  special  works, 
$19^550.66  on  removing  obstructions,  and  $904,803.95  on  the  present 
project,  making  the  total  expenditure  to  that  date  $1,083,854.61. 

The  special  work  and  some  of  that  done  on  the  project  before  July  1, 
1894,  was  for  local  improvement,  such  as  the  construction  of  dikes  at 
Dardanelle  to  remove  a  bar  from  the  front  of  the  town,  the  construction 
of  revetments  and  dikes  to  stop  caving  along  the  town  front  of  Pine- 
bluff,  the  construction  of  dikes  to  maintain  the  channel  through  the 
drawspans  of  bridges  at  Fort  Smith,  Yanburen,  Little  Bock,  and  Bob 
Boy,  and  the  construction  of  dikes  at  a  few  of  the  troublesome  cross- 
ings. Since  July  1,  1894,  the  work  on  the  project  has  been  that  of 
repairing  the  works  previously  built  and  making  the  improvement  con- 
tinuous from  Little  Bock  to  a  point  20  miles  above.  To  June  30, 1897, 
the  channel  had  been  maintained  through  the  drawspans  of  all  bridges 
crossing  the  river,  caving  along  the  town  front  of  Pinebluff  had  been 
stopped,  and  in  the  20-mile  reach  above  Little  Bock  indications  of 
material  improvement  were  shown. 

The  work  of  the  past  fiscal  year  has  been  that  of  repairing  the  works 
at  Pinebluff*,  building  temporary  structures  at  eight  crossings  below 
Pinebluff,  and  completing  the  works  in  the  20-mile  reach  above  Little 
Bock.    During  the  year  navigation  was  possible  in  the  latter  reach 
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when  it  was  not  possible  in  the  reaches  above  or  below,  but  a  navigable 
channel  throughout  the  year  was  not  maintained.  The  condition  of  the 
other  works  was  practically  the  same  as  it  was  June  30,  1897.  The 
spring  flood  of  the  Arkansas  Eiver  did  much  damage  to  the  works,  and 
the  effect  on  the  channel  June  30, 1898,  is  not  yet  known,  the  river  not 
having  fallen  to  a  low  stage.  This  flood  shows  that  the  high  as  well 
as  the  low  water  flow  of  the  river  must  be  controlled  in  order  to  per- 
manently improve  the  river  and  hold  the  work  done.  The  experience 
of  the  last  few  years  seems  to  show  that  it  will  cost  $35,000  per  mile  to 
do  this  above  Little  Eock,  and  $50,000  per  mile  below  Little  Eock,  and 
that  the  expenditure  of  from  $50,000  to  $125,000  per  year  in  attempt- 
ing to  improve  773  miles  of  such  river  is  an  uneconomical  expenditure 
of  money. 

The  plant  now  available  for  this  appropriation  is  small,  and  before 
work  is  resumed  it  will  be  necessary  to  increase  it  by  replacing  that 
which  has  become  unserviceable. 

The  commerce  of  this  stream  is  made  up  of  plantation  products  and 
supplies,  timber  and  cooper  stuffs,  and  general  merchandise.  For 
several  years  no  regular  packet  has  operated  between  Little  Eock  and 
Piuebluff,  but  this  year  the  line  has  been  revived  and  weekly  trips  are 
made  when  stage  of  water  permits. 

Commercial  statUtica. 


Yow. 

Valae. 

Tons. 

Year. 

Vain©. 

Tofos. 

1894 

12,846,895 
2, 880, 420 
2,408,730 

«3,5«3 
60,498 
54,261 

1897 

$1,657,218 
1,626,766 

66,077 
68.578 

1896 

1898 

1896 

July  1, 1897,  balance  anexpended $49,646.39 

June  30, 1898,  amount  expended  daring  fiscal  year $40, 963. 54 

Amount  refunded 183.60 

49,779.94 

July  1, 1898,  balance  anexpended *8,865.45 

July  1,  1898,  outstanding  liabilities 850.00 

July  1, 1898,  balance  available 8,515.45 

{Amount  (estimated)  required  for  completion  of  existing  project Indefinite. 
Amount  that  can  be  profitably  expended  in  fiscal  year  endinc'  June30, 1900  100, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
b arbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  X  2.) 

3.  White  Rivevj  Arkansas. — Before  improvement  this  river  was  seri- 
ously obstructed  by  snags  and  overhanging  timber  for  its  entire  length, 
and  by  shoals  in  the  upper  part  of  the  stream. 

The  project  of  improvement  includes  the  usual  snagging  operations, 
blasting,  and  dredging,  and  the  contraction  of  the  channel  by  wing 
dams. 

From  appropriations  for  this  river  and  for  separate  reaches  of  it 
there  was  expended  to  June  30,  1897,  $342,505.03.  Of  this,  $349.41 
was  expended  in  snagging  operations  on  Cache  River. 

The  condition  of  the  improvement  June  30, 1807,  was  such  as  to  allow 
3-foot  navigation,  at  ordinary  low  water,  from  the  mouth  of  the  river  to 


'$2,891.06  for  removing  obstructions;  |5;974.39  for  project. 
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Jacksonport  (264  miles);  22'inch  navigation,  at  ordinary  low  water, 
between  Jacksonport  and  BatesviUe,  and  10  inch  navigation  above 
Batesville. 

The  operations  of  this  year  consist  of  snagging  operations  below 
Batesville  and  dredging  between  the  month  of  Black  Eiver  and  Bates- 
ville. By  the  snagging  operations  the  3-foot  channel  was  preserved  in 
the  lower  river,  and  by  the  dredging  it  was  extended  to  Batesville  (302 
miles  above  the  month).  There  is  no  steamboat  navigation  above 
Batesville  when  the  river  is  at  or  near  low  water. 

Snagging  operations  on  Cache  River  made  rafting  possible  at  a  stage 
3  feet  lower  than  that  required  before  the  work  was  done.  Tiiere  is  no 
navigation  at  low  water,  the  depths  over  the  shoals  being  only  6  to  8 
inches  at  that  time. 

The  commerce  of  White  River  is  made  np  of  shipments  of  plantation 
products  and  supplies,  timber,  and  miscellaueons  freights^  that  of 
Oache  Biver  is  made  np  principally  of  timber. 


Commercial  Btatiatics,  White  River,  Arkansas,  year  ending  May  SI, 


Year. 

Valae. 

Tons.    1 

Year. 

Value. 

Tons. 

1894 

$1,043,438 
2,  m,  377 
2,056,991 

45,793  1 

73,759 

74,882 

1897 

$2,435,814 
1,415,013 

73,983 
102,837 

iws 

1898 

1886 

Commercial  staiisiios,  Cache  Biver,  Arkansas,  year  ending  May  SL 


Year. 

Valne. 

Tona. 

Year. 

Valne. 

Toils. 

1895 

$20,748 
62,483 

12,603 
20,748 

1897 

$108,480 
36,635 

34.990 
10. 103 

1896 

1898 

July  1, 1897,  balance  nnexpended $27,494.97 

June  30,  1898,  amount  expended  during  fiscal  year 17, 825. 52 

July  1, 1898,  balance  unexpended *9, 669. 45 

July  1, 1898,  outBtanding  liabilitits 198.75 

July  1, 1898,  balance  ayailable 9,470.70 


{Amount  (estimated)  required  for  completion  of  existing  project 14, 815. 00 
Amountthatcanbe  profitably  expended  in  fiscal  year  endiug  June  30, 1900    14,815. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  X  3.) 

4.  Black  Eiver ^  Arkansas  and  Missouri. — Before  any  improvements 
were  made  the  obstructions  to  navigation  were  snags,  logwS,  and  leaning 
timber  throughout  the  entire  length  of  the  river,  to  which  were  added 
shoals  in  the  upper  reaches.  Pocahontas  was  considered  the  head  of 
practical  navigation,  and  rafting  was  impossible  above  the  Arkansas 
and  Missouri  State  line. 

The  original,  as  well  as  the  present,  project  is  for  the  usual  snagging 
operations,  the  closing  of  chutes,  and  the  construction  of  wing  dams. 

From  the  separate  appropriations  for  this  river  there  had  been  expended 
to  June  30, 1897,  $97,295.16.    This  expenditure  had  made  3-foot  naviga- 

•$378.84forremoving  obstructions  in  Cache  Kiverj$9,290.61for  White  Riverprojeot. 
ENG  98 20 
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tion  practicable  from  the  mouth  to  the  mouth  of  Ourrent  Biver  (146  miles) 
daring  ordinary  low  water,  and  had  made  the  river  from  the  mouth  of 
Ourrent  Biver  to  Poplar  Bluff  (123  miles)  navigable  by  boats  of  2-foot 
draft  for  about  ten  months  each  year. 

During  the  past  fiscal  year  a  channel  was  dredged  through  Julia  Dean 
Bar,  the  dam  across  Dan  Biver  at  the  head  of  Big  Island  was  built,  and 
a  small  amount  of  snagging  done  below  the  mouth  of  Ourrent  Biver. 
All  this  work  may  properly  be  classed  as  maintenance.  Much  rafting 
is  done  on  this  river,  sunken  saw  logs  and  drift  accumulate  rapidly, 
and  snagging  operations  can  be  increased  with  profit. 

The  channel  depths  at  ordinary  low  water,  June  30, 1898,  are  3  feet 
below  the  mouth  of  Ourrent  Biver  and  2  feet  above  that  point. 

Commercial  atatUHos,  year  ending  May  SI, 


Yew. 

Value. 

Tons. 

Year. 

Valoe. 

Tone. 

1804 

$956,982 

1,085,416 

891,487 

87,536 
132,433 
111,278 

1897 

$1,704,799 
788,640 

111,611 

1886 

1888 

115, 612 

1896 

July  1, 1897,  balance  anexi>eiided $5,204.84 

June  90,  1898,  amoont  expended  daring  flBoal  year 3,958.04 


Julyl,  1898|  balance  unexpended 1,246.80 


(Amount  ^eetlmated)  le^nired  for  work  annually 8,000.00 
Amount  tnat  can  be  profitably  expended  in  fiscal  vear  ending  June  30, 1900     8, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  X  4.) 

5.  Current  Biver^  ArJcansM  and  Missouri. — ^The  original  condition  of 
this  stream  was  snch  that  no  steamboat  navigation  above  the  month  of 
Little  Black  Eiver  was  attempted  except  when  the  river  was  at  high 
stages.  Below  Little  Black  Eiver  navigation  was  suspended  when  the 
river  was  below  medium  stage.  The  natural  depths  were  not  available 
on  account  of  snags  and  leaning  timber. 

The  project  provides  for  improving  the  channel  to  Vanburen,  Mo.  (95 
miles),  by  the  usual  snagging  operations  and  by  contracting  the  channel 
at  the  worst  shoals  by  wing  dams. 

The  amount  expended  on  the  improvement  of  this  river  to  June  30. 
1897,  was  J14,681.48. 

The  condition  of  the  improvement  on  June  30, 1897,  was  such  as  to 
allow  boats  of  3^  feet  draft  to  navigate  the  river  to  Johnsons  Landing 
at  any  time,  and  to  navigate  to  the  mouth  of  Little  Black  Biver  on  a 
2-foot  rise.  At  medium  stages  navigation  to  Ourrent  View  (near  the 
State  line)  was  possible,  and  rafts  could  be  run  from  above  Doniphan,  Mo. 

During  the  past  fiscal  year  little  work  was  done;  only  snch  snags  as 
were  in  the  channel  below  the  month  of  Little  Black  Biver  were  removed 
and  some  of  the  overhanging  timber  was  cut. 

Since  suspension  of  work  freshets  have  brought  many  obstrnctionB 
into  the  channel,  and  it  is  in  bad  condition,  especially  so  between 
Ourrent  View  and  Little  Black  Biver. 

The  amount  estimated  for  completion  of  existing  project  has  been 
appropriated.  Improvements  by  snagging  operations  are  temporary. 
Two  thousand  dollars  will  be  required  each  year  to  maintain  tlie  present 
channeL 
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Teu. 

TaloB. 

Tout. 

Tear. 

Talae. 

Tons. 

1806 

♦362.447 
227.391 

31,206 

29,867 

1897 

1581,528 
306, 21« 

17,078 
62,417 

1806 

1808 - 

July  1, 1897,  balance  nnezpendod $2,318.52 

Jane  30, 189KB,  amount  expended  during  fiscal  year 1,157.26 

Julyl,  1898,  balance  unexpended 1,161.26 

(See  Appendix  X  5.) 

6.  8U  Francis  RivcTj  Arhamas. — ^In  its  original  condition  this  stream 
was  not  navigable  at  any  stage  above  Lesters  Landing;  between  Les- 
ters  Landing  and  Marked  Tree  navigation  was  x>ossible  at  high  stages 
only,  and  below  Marked  Tree  it  was  difficult  at  mediam  stages.  Snags 
and  fallen  timber  were  the  principal  obstructions. 

The  original  project  was  to  improve  navigation  below  Lesters  Land- 
ing by  catting  a  channel  through  <^The  Lake''  and  clearing  the  river 
of  obstructions  by  snagging  operations.  The  present  project  (adopted 
October  21, 1884)  is  to  remove  drift,  logs,  and  snags  from  the  channel 
and  overhanging  timber  from  the  banks  from  the  mouth  to  Kennett, 
Mo.,  (279  miles),  and  close  chutes  and  sloughs  in  <<  The  Sunk  Lands," 
so  as  to  make  the  river  navigable  at  high  stages  to  Kennett,  Mo.,  at 
medium  stages  to  Marked  Tree,  and  at  low  stages  to  a  point  about  30 
miles  below  Madison,  Ark. 

The  amount  expended  up  to  the  close  of  the  fiscal  year  ending  June 
30, 1897,  was  (55,782.11. 

The  condition  of  the  Improvement  on  June  30, 1897,  was  that  the  river 
below  Marked  Tree  was  in  good  condition  when  at  4foot  stage  or  over, 
and  above  Marked  Tree  a  fair  high-water  channel  had  been  made 
through  <'The  Sunk  Lands." 

During  the  fiscal  year  ending  June  30, 1898,  only  a  small  amount  of 
snagging  was  done.  This  work  was  confined  to  the  lower  reaches  of 
the  river  and  did  not  materially  improve  the  channel.  Funds  for 
thorough  work  were  not  available.  The  survey  provided  for  in  river 
and  harbor  act  of  June  3, 1896,  was  completed  and  report  is  printed 
in  House  Doc.  No.  125,  Fifty-fifth  Congress,  second  session,  and  is 
reprinted  in  this  report  as  Appendix  X  9. 


dmmereial  ataiUtieej 

year  ending  May  St. 

YeMT. 

Value. 

Tons. 

Year. 

Value. 

Tons. 

Itfii 

188,375 
321,439 
401,457 

10, 788 
38,107 
87,740 

1897 

81,117,801 
237,481 

07,348 

18B5 

1898 

23,819 

1896 

July  1, 1897, balance  unexpended $3,217.89 

June  90, 18S^  amount  expended  during  fiscal  year 2, 5M.00 


July  1, 1898,  balance  unexpended . . . . 
July  1, 1898,  outstanding  Uabilities  . 

July  1, 1898,  balance  available 


673.89 
45.00 


(Amount  (estimated)  required  for  work  annually 8, 000. 00 
Amount  that  can  benrofitably  expended  in  fiscal  vear  ending  June  30, 1900     8, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  riyer  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4»  1897. 
(See  Appendix  X  6.) 


308 


REPORT   OF  THE   CHIEF   OF   EK0INEER8,  U.  8.  ARHT. 


7.  St  Francis  Rivera  Missouru — In  its  original  condition  this  river 
was  almost  entirely  choked  with  snags,  logs,  and  overhanging  timber, 
and  commerce  was  restricted  to  flatboating  and  rafting  at  high  water. 

The  original  project  was  for  snagging  operations  and  the  removal  of 
gravel  shoals  12  miles  below  Oreenville,  Mo.  Only  snagging  opera- 
tions have  been  carried  on. 

The  amount  expended  up  to  the  close  of  the  fiscal  year  ending  Jane 
30,  1897,  was  $20,440.03. 

The  condition  of  the  improvement  on  Jane  30,  1897,  was  such  as  to 
allow  small  steamboats,  towing  barges  drawing  2  feet,  to  navigate  the 
river  when  at  3  feet  above  low  water. 

No  work  was  done  daring  the  fiscal  year  ending  June  30,  1898,  and 
the  stream  is  reported  as  rapidly  filling  with  sunken  saw  logs  and  fallen 
timber.  It  will  be  necessary  to  remove  periodically  this  class  of 
obstructions,  if  the  improvement  is  to  be  retained. 

A  proposed  project  and  estimate  for  continuing  improvement  of  this 
stream  is  printed  on  page  2000,  Annual  Beportp  of  the  Ohief  of  Engi- 
neers for  1897. 

Commercial  itatiitie§,  year  ending  May  St, 


Tear. 

Value. 

Tons. 

Year. 

Value. 

Tona. 

1894 

$145,118 
79,091 
186,029 

85,806 
22,326 
85.497 

1897 

175,425 
72,873 

23.806 

1805 

1898       

23,170 

1896 

Jnly  1, 1897,  balance  onezpended , •$59.97 

July  ly  1898,  balauce  nnexpended 59.97 

July  1, 1898,  outstanding  liabilities  (estimated) 59. 97 

(See  Appendix  X  7.) 

SUBVEYS  MADE  IN  OOMPLIANOB  WITH  BIVEB  AND  HABBOE  ACT  OP 

JUNE  3,  1896. 

The  surveys  of  the  following  localities,  required  by  the  river  and 
harbor  act  of  June  3,  1890,  were  made  by  the  local  engineer,  Capt. 
W.  L.  Sibert,  Corps  of  Engineers,  and  reports  thereon  submitted: 

i.  Survey  of  Arkansas  River  at  Dardanelles  Ark. — Captain  Sibert 
submitted  report,  dated  October  26,  1897,  of  survey  to  determine 
whether  or  not,  by  reason  of  dikes  or  other  Government  works,  any 
part  of  the  harbors  or  river  banks  in  their  vicinity  have  been  so 
injured  or  endangered  that  the  Government  should  guard  against  or 
remedy  the  same.  He  is  of  opinion  that  the  dikes  construct^  by  the 
United  States  above  the  town  of  Dardanelle  have  not  so  iniure4  or 
endangered  the  harbor  or  river  banks  in  their  vicinity  that  the  Gov- 
ernm^t  should  guard  against  and  remedy  the  same,  and  he  therefore 
recommends  that  the  bank  in  question  should  not  be  protected  by  the 
United  States.  His  views  are  concurred  in  by  the  division  engineer, 
Col.  Henry  M.  Robert,  Corps  of  Engineers.  The  report  was  transmit- 
ted to  Congress  and  printed  in  House  Doc.  No.  106,  Fifty-fifth  Con- 
gress, second  session.    (See  also  Appendix  X  8.) 

2.  Survey  of  St.  Franeis  River ^  ArkansaSj  tcith  a  view  to  affording 
slack-water  navigation  up  to  Wittshurg  and  to  Marianna  on  VAnguiUe 
Eii?er.— Captain  Sibert  submitted  report  of  survey  November  6, 1897. 


*Balaao«  shown  in  Annual  Beport  for  1897  was  in  error  56  cents. 


kuR        14.  .     ^ 
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He  presents  a  plan  for  improvement  by  construction  of  an  18-foot  lift 
lock  and  fixed  dam  at  Kock  Bar  on  the  St.  Francis  to  secure  slack 
water  at  Marianna,  and  an  additional  lock  and  dam  with  15-foot  lift 
to  continue  slack  water  to  Wittsbnrg,  the  estimated  cost,  including 
dredging  at  the  mouth  and  contingencies,  being  (659,770,  but  he  states 
that,  in  view  of  the  character  of  material  comx>osing  the  banks  and  bot- 
tom of  the  lower  St.  Francis,  it  would  be  an  extremely  doubtful  experi- 
ment to  try  to  maintain  a  fixed  dam  with  a  lift  of  18  feet  at  Kock  Bar, 
and  that,  in  his  opinion,  it  is  impracticable  to  make  slack- water  naviga- 
tion to  Marian  na  on  I/Anguille  River. 

A  second  plan,  eliminating  that  part  of  the  project  providing  for 
slack  water  to  Marianna,  is  proposed  by  Captain  Sibert  with  a  view  to 
obtaining  3-foot  navigation  to  Wittsburg  at  low  water  by  construction 
of  three  locks  with  movable  dams,  the  estimated  cost  of  which,  includ- 
ing dredging  at  the  mouth  and  contingencies,  is  placed  at  $980,720. 

Captain  Sibert  further  states  that — 

A  large  portion  of  the  St.  Francis  Valley  is  liable  to  overflow  by  the  Mississippi 
BWer,  which  fact  retards  its  (levelo{)iTient.  On  account  of  this  and  the  cost  of  the 
proposed  work  in  comparison  with  the  commerce  likely  to  be  developed,  I  am  of 
the  opinion  that  the  rWer  is  not  worthy  of  improvoi^ent  by  locks  and  dams  at  the 
present  time. 

The  re|)ort  was  transmitted  to  Congress  and  printed  in  House  Doc. 
No.  12.3,  Fifty-fifth  Congress,  second  session.    (See  also  Appendix  X  9.) 

EEMOVING  SNAGS  AND  WRECKS  FROM  MISSISSIPPI  RIVER;  IMPROVE- 
MENT OF  MISSISSIPPI  RIVER  BETWEEN  THE  OHIO  AND  MISSOURI 
RIVERS,  OF  HARBOR  AT  ST.  LOUIS.  MO.,  AND  TO  PREVENT  THE  MIS- 
SISSIPPI FROM  BREAKING  THROUGH  INTO  CACHE  RIVER  AT  BEECH- 
RIDGE,  ABOVE  CAIRO,  ILL. 

This  district  was  in  the  charge  of  Maj,  Thos.  H.  Handbury,  Corps  of 
Engineers,  having  under  his  immediate  orders  Lieut.  Charles  S.  Broin- 
well,  Corps  of  Engineers,  from  September  16, 1897,  to  April  11, 1898. 
Division  Engineer,  Col.  Henry  M.  Kobert,  Corps  of  Engineers. 

1,  Removing  anaga  and  wrecks  from  the  Mississippi  River  below  the 
mouth  of  the  Missouri  River. — Before  this  work  was  inaugurated,  and 
for  many  years  afterwards,  the  navigation  of  the  river  was  very  much 
interfered  with  by  numerous  snags,  logs,  etc.,  which  had  lodged  in  the 
channel  and  to  which  new  additions  were  made  with  each  rise  in  the 
river.  A  large  number  of  wrecked  flatboats,  barges,  steamboats,  and 
all  manner  of  river  craft  are  found  in  the  navigable  channels,  and  men- 
ace life  and  property. 

For  the  removal  of  these  obstructions  appropriations  were  made  as 
early  as  1H24.  The  project  adopted  consisted  of  building  boats  suitable 
for  removing  the  snags,  logs,  rack  heaps,  etc.,  and  operating  them 
whenever  the  stage  of  water  was  favorable  and  funds  were  available. 

The  amount  expended  upon  this  work  on  the  reach  of  the  river  below 
the  month  of  the  Missouri  prior  to  1879  can  not  now  be  definitely  ascer- 
tained for  the  reason  that  during  much  of  the  time  appropriations  were 
made  at  irregular  intervals  in  lump  sums  to  be  applied  to  several  streams 
as  their  needs  or  the  terms  of  the  law  might  require.  From  March  3, 
1879,  when  the  first  specific  appropriation  was  made,  up  to  June  30, 
1897,  there  has  been  expended  $1,282,928.36.  This  expenditure  made 
great  improvement  in  the  navigation  of  the  river  and  lessened  the 
danger  to  boats.  During  the  fiscal  year  ending  June  30, 1898,  the  sum 
of  $88,917.74  has  been  expended. 

Two  steel  snag  boats  were  employed  in  removing  the  obstructions  to 
navigation  between  the  mouth  of  the  Missouri  Biver  and  New  Orleans. 
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The  work  resulted  in  removing  4,263  snags,  32  drift  piles,  2  steam- 
boats, and  1  barge  wreck,  and  cutting  down  14,856  trees. 

The  bottom  of  the  snag  boat  J.  N.  Macomb^  after  continuous  service 
since  1874,  had  become  so  pitted  and  corrugated  with  rust  that  it  could 
no  longer  be  operated  with  safety.  Proposals  were  solicited  by  adver- 
tisement in  February  last  for  renewing  this.  But  one  bid  was  received 
and  that  was  unsatisfactory  in  several  respects.  Authority  was  given 
to  the  officer  in  charge  to  do  the  work  by  hired  labor.  At  the  end  of 
the  fiscal  year  the  work  was  nearly  finished.  It  is  expected  that  the 
boat  will  be  ready  for  service  at  the  commencement  of  the  next  low- 
water  season. 

An  annual  appropriation,  not  to  exceed  (100,000,  for  carrying  on  this 
work  was  made  by  the  act  of  August  11, 1888.  Under  this  appropria- 
tion the  two  snag  boats  will  patrol  tiie  river  and  remove  obstructions 
where  necessary. 

Amount  drawn  under  section  7,  act  of  Aagnst  11, 1888 $88, 917.74 

JaneSO,  1898,  amount  expended  daring  fiBoal  year 88,915.27 

July  1, 1898,  balance  anezpend^d 2.47 

July  1, 1898,  outstanding  liabilities 2.47 

July  1, 1898,  amount  available  for  fiscal  year  ending  June  90, 1899 100, 000, 00 

(See  Appendix  T 1.) 

S.  MisMsippi  River,  between  Ohio  and  Missouri  rivers. — ^The  original 
condition  of  the  navigable  channel  of  this  portion  of  the  Mississippi 
Biver  before  the  work  of  improvement  was  begun  was  such  that  the 
natural  depth  at  low  water  was  in  many  places  from  3^  to  4  feet.  The 
channels  were  divided  by  islands,  which  formed  sloughs  and  secondary 
channels,  through  which  a  great  deal  of  the  volume  of  the  flow  was 
diverted,  to  the  detriment  of  navigation. 

The  first  work  for  improvement  began  in  1872,  and  was  continued 
for  a  number  of  years  as  appropriations  were  made,  the  works  consist- 
ing of  dikes  and  dams  of  brush  and  stone,  erected  with  a  view  to  con- 
fining the  low- water  volume  to  a  single  channel,  and  of  revetments  to 
hold  and  preserve  the  banks  where  necessary  or  advisable  to  do  so. 

The  present  project  is  a  continuation  of  the  plan  adopted  in  1881. 
It  also  contemplates  confining  the  volume  of  the  river  at  low  water  to 
a  single  channel,  its  approximate  width  to  be,  below  St.  Louis,  about 
2,500  feet,  the  natural  width  being  in  many  cases  from  1  to  1^  miles. 
The  method  principally  employed  is  the  closing  of  sloughs  and  sec- 
ondary channels  and  building  up  of  new  banks  out  to  the  line  desired, 
using  the  solid  matter  brought  down  by  the  river  and  which  is  col- 
lected by  means  of  hurdleworks.  The  banks,  both  new  and  old,  are 
revetted  where  necessary. 

The  object  of  the  improvement  is  to  obtain  eventually  a  minimum 
depth,  at  standard  low  water,  of  6  feet  from  the  mouth  of  the  Missouri 
to  St.  Louis,  and  of  8  feet  from  St.  Louis  to  the  mouth  of  the  Ohio. 

The  original  estimate  of  the  cost  of  the  improvement,  as  revised  in 
1883,  is  $16,397,500. 

The  total  amount  expended  to  June  30,  1897,  was  17,070,814.39, 
exclusive  of  1180,000  allotted  by  acts  to  projects  for  improvement 
between  the  Illinois  and  the  Missouri  rivers,  including  Alton  Harbor. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1898,  is 
1868,793.96.  This  includes  (288,585.47  expended  during  the  year  for 
dredge  plant,  portable  jettieS|  and  for  operating  the  same.    The  total 
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amount  thus  far  expended  for  what  is  termed  temporary  channel 
improvements  is  (437,769.90,  the  most  of  which  has  been  for  plant 
that  is  now  on  hand  and  available  for  fatore  work.  The  approximate 
value  of  this  plant  is  1343,000. 

The  result  of  the  expenditare  of  this  amount  has  been  the  partial 
improvement  of  the  whole  reach  of  the  river  from  St.  Louis  to  Cairo. 
Daring  last  year  there  was  at  all  times  throughout  this  reach  a  navi- 
gable channel  5  feet  or  more  in  depth,  notwithstanding  that  the  river 
reached  a  low-water  stage  of  1.2  feet  below  the  standard  low  water. 

The  work  done  daring  the  last  year  in  the  line  of  x>ermanent  improve- 
ment consisted  in  repairs  to  existing  contraction  works  and  revetment, 
and  a  further  extension  of  the  same  in  localities  where  work  bad  been 
commenced. 

New  work  was  commenced  above  the  head  of  Arsenal  Island,  to  pre- 
serve the  head  of  the  island  and  to  force  the  channel  nearer  the  Missouri 
shore;  at  the  lower  end  of  the  Ste.  Genevieve  Bend,  to  hold  the  bank 
in  that  locality  and  limit  the  oscillations  of  the  river;  at  Hamburg 
Chute,  to  prevent  about  one  half  the  low- water  discharge  of  the  river 
going  through  it,  and  by  concentrating  the  water  on  the  west  side  of 
the  island  increase  the  depth  in  the  navigable  channel;  at  the  head  of 
Devils  Island,  to  prevent  erosion  of  the  bank  and  hold  the  river  in  proper 
alignment;  at  the  lower  end  of  the  island  near  Minton  Point,  to  contract 
the  width  of  river  bed  and  improve  a  shoal  crossing  at  that  point;  near 
Commerce,  to  correct  excessive  width  in  the  river  and  improve  shoal 
crossings;  and  behind  Bird  Island  near  Buffalo  Island,  to  shut  off  the 
flow  of  one-half  the  river  and  concentrate  it  over  a  shosd  crossing.  At 
all  places  where  work  was  done  before  the  last  low-water  season  the 
effect  was  manifest  in  an  improved  condition  of  navigation. 

Kepairs  and  additions  were  made  to  works  already  in  existence  at 
Twin  Hollows,  Illinois;  Chesley  Island,  Missouri;  Michaels  Landing, 
Missouri;  Sycamore  Landing,  Illinois;  Moro  Island,  Illinois;  opposite 
Chester,  111.;  Anchor  Landing,  Missouri;  Wagners  Landing  (Liberty 
Bend),  Illinois;  and  Doolans  Slough. 

Opposite  to  Chester,  111.,  the  balance  of  the  allotment  of  $30,000,  made 
by  river  and  harbor  act  of  June  3, 1896,  was  expended  in  raising  the 
revetment  to  the  height  of  20  feet  above  low  water. 

The  J22,500  allotted  by  the  river  and  harbor  act  of  August  6, 1886, 
for  continuing  improvement  at  Cape  Girardeau,  Missouri,  and  Montana 
(Minton)  Point,  Illinois,  from  the  general  appropriation  of  that  year  for 
work  in  this  reach  of  the  river,  was  expended  during  the  year  in  build- 
ing contraction  hurdles  in  the  vicinity  of  Minton  Point  and  improving 
a  shoal  crossing  just  above  Cape  Girardeau. 

Work  for  the  temjwrary  improvement  of  the  channel  by  means  of 
l>ortable  jetties  and  dredging  appliances  was  done  at  the  following 
localities:  Riverside,  Harrisonville,  Platin  Eock,  Grand  Tower  Bend, 
76  Landing,  Juden  Creek,  and  Buffalo  Island. 

The  jetties  varied  in  length  from  450  feet  to  2,230  feet.  The  total 
length  built  and  removed  during  the  season  was  9,345  feet,  at  an 
average  cost  of  13  per  foot,  including  all  expenses. 

By  means  of  these  temporary  exx)edients  a  gain  in  depth  of  channel 
varying  from  6  inches  to  3  feet  was  effected. 

The  two  steel-hulled  hydraulic  dredges  mentioned  in  last  annual 
report  as  being  under  contract  and  to  be  completed  about  the  middle 
of  last  October  were  not  finished  in  time  for  last  season's  low- water 
work.   They  were  delivered,  one  January  31, 1898,  the  other  April  15, 
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1898.  The  tests  made  show  that  they  are  fn1)y  up  to  the  required 
capacity  of  1,000  yards  each.  They  will  be  available  for  work  during 
next  low-water  season. 

With  these  appliances  to  aid  the  work  put  in  place  for  the  permanent 
improvement  of  the  channel,  it  is  confidently  expected  that  at  least  6 
feet  depth  will  be  maintained  during  future  low-water  seasons  between 
St.  Lonis  and  Cairo. 

The  funds  now  available  will  be  expended  in  carrying  out  the  original 
project  and  in  the  temporary  work  required  by  the  river  and  harbor  act 
of  June  3, 1896. 

The  sum  asked  for  the  fiscal  year  ending  June  30, 1900,  will  be  applied 
to  a  continuance  of  the  same  work. 

To  prevent  the  suspension  of  this  important  work  for  lack  of  funds, 
the  river  and  harbor  act  of  June  3,  1896,  makes  provision  for  three 
years'  work  from  July  1, 1897,  to  be  paid  for  as  appropriations  are  made 
by  law,  at  the  rate  of  (673,333.33  annually. 

July  1,  1897,  balance  unexpended $782,518.93 

Amount  appropriated  by  deficiency  act  approved  July  19, 1897 325, 000. 00 

Amount  appropriated  by  sundry  civil  act  approved  July  1, 1898 673, 333. 33 

1,780,852.26 
June  30, 1898,  amount  expended  during  fiscal  year 868, 793. 96 

July  1,  1898,  balance  unexpended 912,058.30 

July  1,  1898,  outstanding  liabilities $3, 223. 64 

July  1,  1898,  amount  covered  by  uncompleted  contracts....    56, 234. 98 

59,458.62 

July  1,  1898,  balance  available •852,599.68 


Amount  (estimated)  required  for  completion  of  existing  project 8, 219, 166. 68 

Amount  that  ci^n  be  profitably  expended  in  fiscal  year  ending  June 
30,1900 673,333.83 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  Y  2.) 

3,  Harbor  at  8U  Louis^  Mo. — St.  Louis  Harbor  is  about  18  miles  long 
and  divided  into  two  nearly  equal  parts  by  the  Eads  Bridge.  The 
upper  part,  included  between  the  bridge  and  the  northern  limits  of  the 
city,  is  about  10  miles  in  length. 

Three  miles  above  the  Eads  Bridge  is  the  Merchants  Bridge.  The 
lower  part  of  the  harbor,  included  between  Eads  Bridge  and  the  River 
Des  Peres,  is  8  miles  long.  The  channel  in  this  part  of  the  harbor  has 
sufficient  depth  and  accessible  landings  at  all  points.  Oood  depth 
exists  above  the  Merchants  Bridge. 

Congress,  by  act  approved  September  19, 1890,  appropriated  (182,000 
for  improvement  of  this  harbor. 

The  navigable  reach  between  the  Eads  Bridge  and  Merchants  Bridge 
was  at  that  time  obstructed  by  a  number  of  middle  bars.  The  project 
adopted  for  improvement  of  the  harbor  under  the  appropriation  of  1890 
consisted  in  a  contraction  of  the  waterway  between  those  bridges  to  a 
width  of  about  2,000  feet,  in  order  to  concentrate  the  flow  upon  the 
bars,  and  thus  cause  scour  to  the  depth  desired.     The  contraction 


*  Of  this  balance  special  aUotments  have  been  made  by  Congress,  as  follows: 

Bank  protection  at  Cairo,  111.,  act  of  July  5, 1884  (balance) $8, 600 

Bank  protection  on  east  side  of  Misdissippi  Kiver  opposite  mouth  of  Missouri 

River,  act  of  June  3, 1896 60,000 

Total 58,600 


RIVER   AND   HARBOR  IMPROVEMENTS.  313 

works  consisted  of  a  series  of  hardies  extending  out  from  the  Illinois 
shore,  the  object  of  the  hurdles  being  to  collect  deposits  of  material 
broQght  down  daring  floods,  and  thas  baild  up  a  new  bank  out  to  the 
line  desired. 

This  work,  which  was  accomplished  by  the  close  of  the  fiscal  year 
ending  Jane  30, 1892,  caused  extensive  deposits  of  sediment  along  the 
line  of  hurdles,  and  has  resulted  in  considerable  increase  in  channel 
depth,  with  corresponding  benefit  to  navigation. 

Amount  expended  to  July  1, 1897, 1150,762.03.  There  was  no  expend- 
iture during  the  past  fiscal  year. 

The  full  amount  of  the  estimate  for  the  improvement  of  this  part  of 
the  harbor  ha«  been  appropriated.  With  the  balance  remaining  it  is 
propo«K9d  to  repair  damage  that  may  occur  to  the  hurdles  from  ice  and 
drift  and  to  extend  them  wherever  found  necessary  to  do  so. 

July  1, 1897,  balance  unexpended $81,237.97 

July  1, 1S98,  balance  miexpended 31,237.97 

(See  Appendix  T  3.) 

4.  To  prevemt  the  Mississippi  River  from  breaking  through  into  the 
Cache  River  at  or  near  a  point  known  as  Beechridge,  a  few  miles  above 
Cairo^  III. — The  sundry  civil  act  approved  June  4, 1897,  contains  an 
item  providing  for  this  work  which  reads  as  follows: — 

For  the  pnrpose  of  preventing  the  Mississippi  River  from  breaking  through  into 
the  Cache  River  at  or  near  a  point  known  as  Beach  Ridge  [Beoohridge],  a  few  miles 
north  of  Cairo,  whereby  the  National  Cemetery  at  Mound  City,  at  the  mouth  of  the 
Cache  River,  and  the  marine  hospital  at  Cairo  would  be  in  imminent  danger  of 
destruction,  the  sum  of  one  hundred  thousand  dollars,  or  so  much  thereof  as  may 
be  necessary,  is  hereby  appropriated,  to  be  immediately  available. 

The  project  for  this  work  not  being  based  upon  a  survey  under  the 
Engineer  Department  and  the  extent  of  the  work  contemplated  not 
being  known,  an  estimate  of  its  total  cost  can  not  be  given.  From  a 
study  of  the  conditions  involved,  it  would  seem  that  the  object  of  the 
appropriation  can  best  be  carried  out  by  revetting  as  great  a  length  of 
the  bank  of  the  Mississippi  Eiver  in  the  vicinity  of  Beechridge  Railroad 
Station  as  the  funds  will  suffice. 

The  project  for  the  expenditure  of  the  amount  appropriated  contem- 
plates commencing  at  a  suitable  point  on  the  bank  of  the  river  a  short 
distance  above  the  nearest  point  to  Beechridge  Station,  building  a 
short  hurdle  out  into  the  stream  to  protect  the  head  of  the  revetment, 
and  then  revetting  the  bank  in  the  usual  manner  down  as  far  as  the 
funds  wUl  suffice. 

Under  this  project  a  hurdle  275  feet  in  length  was  constructed, 
and  8,250  linear  feet  of  low-water  revetment  was  put  in  place,  3,375 
linear  feet  of  the  bank  being  revetted  to  a  30-foot  stage,  and  4,875  feet 
to  stages  varying  from  30  to  10  feet.  The  low-water  revetment  was 
about  130  feet  in  width,  extending  from  the  low- water  line  out  into  the 
river.  Four  hundred  and  forty  feet  of  the  upper  portion  of  this  was 
made  of  brush  and  the  remainder  of  lumber  about  1  inch  thick,  from 
4  to  6  inches  wide  and  12  feet  in  length.  This  was  woven  in  and  out 
similar  in  manner  to  using  the  brush.  It  makes  an  excellent  mattress 
when  used  in  this  way. 

After  the  high  water  had  graded  the  bank  back,  the  upper  revetment 
of  stone  was  put  on. 

The  work  is  being  done  by  purchase  of  material  in  open  market  and 
hired  labor,  using  Government  plant  belonging  to  the  general  improve- 
ment of  the  river  between  the  mouth  of  the  Missouri  lliver  and  the 
mouth  of  the  Ohio  Eiver. 
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A  sarvey  was  made  of  Greenleaf  Bend  iu  the  Mississippi  River,  and 
Cache  River  from  this  vicinity  to  its  mouth  on  the  Ohio  Biver  near 
Monnd  City,  III. 

The  fnnds  available  will  be  sufficient  to  complete,  including  work 
already  done,  about  10,000  feet  of  revetment  to  a  height  about  the  30- 
foot  stage. 

July  L  1897,  balance  nnexpended $100,000.00 

Jnne  90, 1898,  amoont  expended  daring  fiscal  year 88,427.70 

Jaly  1,1898,  balance  nnezpended 06,572.90 

Jaly  1, 1898,  ootetanding  liabilities 3,385.75 

Jnly  1, 1888,  balance  avaUable 63^186.66 

(See  Appendix  Y  4.) 

IMPROVEMENT  OP  MISSISSIPPI  RIVER,  BETWEEN  MOUTH  OP  MISSOURI 
RIVER  AND  ST.  PAUL,  MINN.,  AND  OP  GALENA  RIVER,  ILLINOIS. 

This  district  was  in  the  temporary  charge  of  Lieut.  Charles  Keller, 
Corps  of  Engineers,  to  September  25, 1897 ;  in  the  charge  of  Lieut  Col. 
W.  li.  King,  Corps  of  Engineers,  from  September  26, 1897,  to  May  18, 
1898,  with  Lieutenant  Keller  under  his  immediate  orders  to  April  9, 
1898,  and  in  the  charge  of  Capt.  C.  McD.  To wnsend,  Corps  of  Engineers, 
since  May  25,  1898.  Division  Engineer,  Col.  J.  W.  Barlow,  Corps  of 
Engineers,  since  May  25, 1898. 

1.  Operating  snag  boats  and  dredge  boats  on  Upper  Mississippi  Biver, — 
By  the  river  and  harbor  act  of  August  11, 1888,  provision  was  made  for 
operating  snag  boats  and  dredge  boats  on  the  Upper  Mississippi  Biver 
under  a  permanent  appropriation,  the  sum  so  expended  not  to  exceed 
125,000  annually. 

From  July  1  to  November  12, 1897,  and  from  April  24  to  June  30, 
1898,  the  snag  boat  General  Barnard  was  employed  removing  snags  and 
other  similar  obstructions,  and  otherwise  assisting  interests  of  naviga- 
tion between  Minneapolis  and  the  mouth  of  Missouri  River.  Dredge 
Fhcenix  and  drill  boat  No.  6  were  engaged  for  a  time  in  removing  rock 
from  the  channel. 

The  total  amount  expended  for  snag-boat  service  to  June  30, 1897, 
is  1749,640. 

The  total  amount  of  freight  transported  on  the  Upper  Mississippi 
Biver  during  the  calendar  year  1897  was  about  3,200,000  tons. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1898, 
was  125,000. 

(See  Appendix  Z  1.) 

2.  Mississippi  River  between  Missouri  River  and  8t.  Paul^  Minn. — 
Under  this  head  is  carried  on  the  improvement  of  through  navigation. 
Systematic  work  began  in  1878,  and  such  good  results  have  been  secured 
as  to  demonstrate  that  with  a  continuance  of  operations  under  liberal 
appropriations  the  low- water  channel  of  the  Mississippi  Biver  between 
St.  Paul  and  the  Missouri  Biver  can  be  made  sufficiently  deep,  avail- 
able, and  permanent  to  satisfy  the  demands  of  commerce.  The  naviga- 
tion interests  are  very  large  and  important.  The  amount  of  freight 
carried  during  1897,  including  logs  and  lumber,  was,  approximately, 
3,200,000  tons. 

The  original  condition  of  the  channel  between  the  Missouri  Biver  and 
St.  Paul  was  such  that  in  low  stages  the  larger  boats  were  unable  to 
proceed  farther  up  the  river  than  La  Crosse  or  Winona,  and  in  man^ 
seasons  at  points  much  lower  down  their  progress  was  checked  or  seri- 
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onsly  hindered.  In  all  snch  cases  throngb  freight  was  reshipped  on 
small  and  light-drafb  boats  or  barges. 

The  originaUy  adopted  project  for  the  improvement,  which  has  not 
been  materially  changed^  proposed  the  contraction  of  the  channel  or 
waterway  by  means  of  wmg  and  closing  dams  to  such  an  extent  as,  by 
means  of  the  sconr  thereby  caused,  to  afford  a  channel  of  sufficient 
width  and  of  a  depth  of  4.5  feet  at  low  water,  to  be  eventually  increased 
to  6  feet  by  ftirther  contraction. 

There  was  expended  on  the  improvement  to  June  30, 1897,  the  sum 
of  17,255,918.18.  At  that  date,  and  for  several  years  previous,  the  con- 
dition of  the  channel  was  such  as  to  permit  the  passage  of  the  largest 
river  boats  at  very  low  stages  through  to  St.  Paul. 

During  the  past  year  work  has  been  carried  on  by  hired  labor  and 
ase  of  Government  plant  between  St.  Paul  and  Lake  Pepin,  at  Eangs 
Coulee  in  Lake  Pepin,  between  Queens  Bluff  and  Prairie  du  Ohien,  at 
Bock  Island  Bapids  and  Harbor,  between  Keithsburg  and  Nashville, 
at  Burlington  Harbor,  between  Keokuk  and  Quincy,  at  Warsaw- Quincy 
Levee,  between  Quincy  and  Hamburg,  at  Sny  Island  Levee,  and  between 
the  Illinois  and  Missouri  rivers;  under  formal  contract, between  Beeds 
Lf^nding  and  Trempealeau,  at  Dubuque  and  Muscatine  harbors,  between 
Dubuque  and  Le  Claire,  between  Bock  Island  and  Keithsburg,  between 
Keithsburg  and  Nashville,  between  Hamburg  and  Illinois  Biver,  and 
at  the  Flint  Creek  Levee;  under  agreement,  at  the  Flint  Creek  and 
Warsaw-Quincy  Levee. 

There  was  expended  for  channel  improvement  during  the  year  about 
$666,000,  and  an  increased  deptb  was  obtained  at  many  localities — never 
less  than  1  foot  and  generally  more. 

As  regards  the  Flint  Creek  to  Iowa  Biver  Levee,  two  years  ago  the 
original  estimate,  $305,000,  was  for  various  reasons  reduced  to  $250,000, 
which  amount  has  already  been  appropriated.  But  it  now  appears  that 
the  levee  section  is  not  large  enough  and  that  the  crest  is  too  low,  and 
authority  has  been  given  to  readopt  the  original  estimate,  so  that  an 
additional  $55,000  is  needed  to  complete  the  work. 

For  La  Crosse  Harbor  the  estimate  is  $17,000,  of  which  $5,000  is 
appropriated.  The  balance  of  $12,000  is  needed  to  complete  the 
improvement. 

To  prevent  the  suspension  of  this  important  work  from  lack  of  funds, 
the  river  and  harbor  act  of  June  3,  1896,  makes  provision  for  three 
years^  work  from  July,  1897,  to  be  paid  for  as  appropriations  are  made 
by  law,  at  the  rato  of  $826,666.67  annually. 

Jiily  1,  1897,  balance  nnexpended *$947,374.86 

Amoiiiit  appropriated  by  deficiency  act  approved  July  19. 1897 200, 000. 00 

Amount  appropriated  by  snndry  civil  act  approved  July  1, 1898 826, 666. 67 

1,974^041.53 
June  90, 1898,  amount  expended  daring  fiscal  year 818, 715. 40 

July  1,1898,  balance  unexpended 1,155,326.13 

July  1, 1898,  outstanding  liabilitiee $16,338.03 

July  1, 1898,  amonnt  covered  by  uncompleted  contracts 159,050.57 

175, 388. 60 

July  1, 1898,  balance  available 979,937.53 

{Amount  tbat  can  be  profitably  expended  in  fiscal  year  ending  June 
30,1900 826,666.67 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  Z  2.) 

*  The  balance  unexpended  July  1, 1897,  is  $33,756.04  less  than  given  last  year,  said 
amount  having  been  transferred  to  appropriation  for  Lock  and  Dam  No.  2. 
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3,  Operating  and  care  of  Des  Moines  Rapids  Canal  and  Dry  Dock. — 
During  the  past  fiscal  year  the  Des  Moines  Bapids  Canal  was  open  for 
navigation  253  days,  during  which  time  there  passed  through  it  792 
steamboats  and  396  barges,  carrying  22,984  passengers,  18,314  tons  of 
merchandise,  and  78,157  bushels  of  grain.  There  also  passed  through 
the  canal  68,300,704  feet  B.  M.  of  lumber,  22,128,000  feet  of  logs, 
22,697,900  shingles,  and  27,100,150  laths. 

The  dry  dock  was  in  constant  use  during  the  whole  year. 

The  cost  of  operating  and  care  of  the  canal  is  provided  for  by  an 
indefinite  appropriation  made  by  act  of  March  3, 1881,  and  July  5, 1884, 

The  amount  expended  during  the  year  was  138,504.95,  including  out- 
standing liabilities. 

(See  Appendix  Z  3.) 

4.  Operating  and  care  of  Oalena  River  improvement^  Illinois, — ^This 
improvement,  consisting  of  a  lock  and  dam  in  the  Galena  iiiver,  was 
purchased  by  the  Uni^  States  in  March,  1894,  under  provisions  of 
act  of  Congress  of  September  19, 1890,  at  a  cost  of  J100,000.  During 
the  past  fiscal  year  the  lock  was  open  for  navigation  202  days,  during 
which  time  there  passed  through  it  395  boats  and  barges,  carrying 
2,523  passengers  and  2,237  tons  of  merchandise. 

The  cost  of  operating  and  care  of  the  improvement  is  provided  for 
under  indefinite  appropriation  made  by  act  of  Congress  approved  July 
6, 1884. 

The  amount  expended  during  the  year  was  $5,890.05,  including 
outstanding  liabilities. 

(See  Appendix  Z  4.) 

CONSTRUCTION  OF  RESERVOIRS  AT  HEAD  WATERS  OF  MISSISSIPPI 
RIVER:  IMPROVEMENT  OF  MISSISSIPPI  RIVER  FROM  ST.  PAUL  TO 
MINNEAPOLIS,  OF  RIVERS  IN  WISCONSIN  AND  MINNESOTA  TRIBUTARY 
TO  MISSISSIPPI  RIVER,  AND  OF  RED  RIVER  OF  THE  NORTH,  MINNE- 
SOTA AND  NORTH  DAKOTA;  GAUGING  MISSISSIPPI  RIVER  AT  ST.  PAUL, 
MINN. 

This  district  was  in  the  charge  of  Lieut.  Col.  W.  A.  Jones,  Corps  of 
Engineers,  to  September  24,  1897,  and  of  Maj.  Frederic  V.  Abbot, 
Corps  of  Engineers,  since  that  date;  Division  Engineer,  Col.  J.  W. 
Barlow,  Corps  of  Engineers,  since  September  30, 1897. 

1,  Mississippi  River  between  Si.  Paul  and  Minneapolis^  Minn.:  Con- 
struction of  Loch  and  Dam  No.  2. — [This  work  was  in  the  charge  of 
Lieut.  Col.  W.  E.  King,  Corps  of  Engineers,  to  October  16, 1897.]  By 
river  and  harbor  act  of  August  18, 1894,  authority  was  given  for  com- 
mencement of  improvement  of  the  river  between  St.  Paul  and  Minne- 
apolis by  slack-water  navigation.  The  original  condition  of  the  channel 
was  such  that  at  low  stages  it  was  navigable  by  very  small  boats  only, 
and  at  all  stages  the  current  was  so  swifc  for  about  3  miles  that  boats 
were  unable  to  make  headway  against  it.    These  conditions  still  prevail. 

The  original  project,  as  yet  unchanged,  was  the  construction  of  Lock 
and  Dam  No.  2,  near  Meekers  Island,  to  carry  slack  water  from  that 
point  to  Washington  Avenue  Bridge  at  Minneapolis.  The  estimated 
cost  was  $598,235.  The  amount  expended  on  this  project  to  the  close 
of  the  fiscal  year  ending  June  30, 1897,  was  $18yl21.63. 

During  the  year  preparations  have  been  made  for  the  commencement 
of  construction  of  the  lock  and  dam.  The  necessary  land  has  been 
secured.  A  detailed  plan,  with  drawings,  has  been  prepared.  Other 
work  of  preparation  has  consisted  in  the  procurement  of  traveling 
cableway  and  its  partial  erection,  purchase  of  air-compressor  plant, 
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stone  crasher,  the  necessary  engines  and  boilers  for  the  operation  of 
the  plant,  sinking  an  artesian  well,  the  erection  of  the  necessary  build- 
ings for  carpenter  and  blacksmith  shop,  and  engine  and  boiler  houses. 

Joly  1, 1897,  balance  unexpended $184,756.04 

June  9M},  18^,  amount  expended  during  fiscal  year 19, 709. 09 

July  1, 1898,  balance  unexpended 165,046.95 

July  1, 1898,  outstanding  liabilities 25,869.66 

July  1,  1898,  balance  available 139,177.29 

{Amount  (estimated)  required  for  completion  of  existing  project 397, 357. 33 
Amonntthatcan  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1900  397, 357. 33 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  A  A  1.) 

2.  Construction  of  reservoirs  at  head  waters  of  Mississippi  River. — 
The  object  of  these  reservoirs  is  to  collect  surplus  water,  principally 
from  precipitation  of  winter,  spring,  and  early  summer,  to  be  system- 
atically released  so  as  to  benefit  navigation  on  the  Mississippi  Eiver 
below  the  reservoir  dams. 

Improvement  of  navigation  of  the  Mississippi  by  means  of  reservoirs 
was  the  subject  of  a  number  of  reports,  preliminary  and  otherwise, 
from  1870  to  1881,  both  years  inclusive.  The  estimate  of  cost  of  the 
proposed  dams  at  the  head  waters  of  the  Mississippi  River  in  Minne- 
sota was  9573,660.08,  the  materials  for  construction  to  be  mainly  the 
timber  and  earth  found  in  the  country. 

Later  rearrangement  of  dams  and  revision  of  estimates  brought  the 
estimated  cost  of  the  reservoirs  to  about  $675,000,  not  including  land 
damages. 

These  dams  are  as  follows:  At  Lake  Winnibigoshish,  Leech  Lake, 
Pokegama  Falls,  Sandy  Lake,  Pine  River,  and  Gull  Lake.  Ail  of  them 
have  been  completed  excepting  that  for  Gull  Lake. 

Authority  for  the  construction  of  the  Gull  Lake  Reservoir  was  origi- 
nally given  by  Oongress  on  condition  that  the  United  States-should  be 
at  no  expense  for  lands,  mills,  or  property  necessarily  taken  or  injured. 
The  act  of  June  4, 1897,  removed  a  portion  of  the  restriction  by  author- 
izing the  use  of  a  sum  not  exceeding  (15,000  for  payment  of  damages 
for  lands  or  tenements  overflowed.  It  is  found  that  if  the  dam  be  built, 
the  damages  will  be  far  in  excess  of  the  limit  fixed,  and  it  is  believed 
that  the  construction  should  be  abandoned,  as  the  lands  to  be  sub- 
merged have  become  too  costly  in  comparison  with  the  benefits  the 
reservoir  might  secure  to  justify  construction. 

The  total  amount  expended  to  the  close  of  the  fiscal  year  ending  June 
30,  1897,  was  $833,453.61.  These  expenditures  cover  cost  of  construc- 
tion of  five  dams  and  their  operating  machinery,  of  superintendence 
and  contingencies,  of  certain  awards  for  damages,  and  of  repairs;  also 
of  operating  the  dams  up  to  February  1, 1895. 

The  expenditure  has  resulted  in  benefit  during  the  low- water  season 
to  the  navigable  portions  of  the  Mississippi  River  from  Grand  Rapids, 
Minn.,  to  the  confluence  of  the  Mississippi  and  St.  Oroix  rivers,  about 
22  miles  below  St  Paul. 

The  reasons  given  in  the  Annual  Report  of  the  Chief  of  Engineers 
for  1897,  page  1681  et  seq.,  for  limiting  the  system  to  the  reservoirs  now 
actually  constructed,  have  become  more  forcible  as  the  country  has  been 
settled  and  lands  have  increased  in  vakie.  The  policy  for  the  future 
should  be  to  replace  the  present  timber  structures,  which  are  annually 
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becoming  more  and  more  decayed,  by  permanent  dams  of  concrete  or 
masonry,  to  define  by  proper  surveys  the  areas  which  the  United  States 
actually  owns,  and  to  acquire  by  purchase  flowage  rights  over  the  large 
areas  which,  without  any  legal  right,  are  now  annuaJly  overflowed  by 
the  filling  of  the  reservoirs,  aud  the  estimate  presented  contemplates 
such  work.  During  the  year  equitable  prices  have  been  paid  for  flow- 
age  rights  on  a  number  of  tracts  of  land  lying  below  the  dams,  which 
are  overflowed  by  a  release  of  water. 

The  dams  at  Leech  Lake  and  Lake  Winnibigoshish  have  become  so 
unsafe  that  the  officer  in  charge  reports  that  these  reservoirs  must  be 
put  out  of  use  after  the  low-water  season  of  1898.  To  replace  them 
with  safe  concrete  dams  will  cost  $100,000  each.  To  make  it  possible 
to  fill  Piue  Biver  Beservoir  to  its  projected  flowage  line  requires  dikes 
costing  910,000. 

The  deficiency  act  approved  July  7, 1898,  authorizes  the  use  of  all 
unexpended  balances  of  money  heretofore  appropriated  for  the  con- 
struction of  reservoirs,  including  the  appropriation  for  constructing 
Gull  Lake  Beservoir,  for  the  renewal  and  repair  of  the  dams  heretofore 
constructed. 

There  has  been  expended  for  reservoir  dams,  including  repairs,  etc., 
1841,381.31,  of  which  $7,927.70  was  expended  in  fiscal  year  ending  June 
30^898. 

With  regard  to  the  question  of  titles  to  the  Indian  lands  soon  to  be 
opened  to  settlers,  a  report  has  been  submitted  by  the  officer  in  charge 
and  transmitted  to  the  Secretary  of  the  Interior.  The  only  surveys 
from  which  the  descriptions  of  the  lauds  could  be  compiled  were  so 
incomplete  that  any  descriptions  taken  from  them  before  additionid 
surveys  are  made  are  likely  to  be  greatly  in  error. 

For  the  commerce  benefited  by  the  reservoirs,  reference  should  be 
made  to  tiie  commercial  statistics  of  the  Upper  Mississippi  liiver. 

July  If  1897,  balanoe  onexpeDded $72,046.39 

June  30;  ISdS,  amount  expended  during  fiBcal  year 7,927.70 

July  1, 1898,  balance  unexpended 64,118.69 

July  1, 1898,  outetanding liabilities 461.67 

July  1, 1898,  balanoe  available 63,657.02 

r  Amount  that  can  be  profitably  expended  hi  fiscal  vear  endine  June  30, 1900*270, 000. 00 
<  Submitted  in  oompliance  with  requirementa  of  seotiona  2  of  river  and 
I.    harbor  acta  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  A  A  2.) 

3.  Operating  and  care  ofreservain  at  head  waten  of  Mississippi  River. — 
The  river  and  harbor  act  of  August  18, 1894,  made  applicable  to  the 
reservoirs  at  head  waters  of  Mississippi  Biver  ''so  far  as  concerns  their 
care,  preservation,  and  maintenance,"  the  provisions  of  the  general 
appropriation  for  ''operating  and  care  of  canals  and  other  works  of 
navigation,  indefluite,"  contained  in  section  4  of  the  river  and  harbor 
act  of  July  5, 1884.  The  first  allotment  was  made  January  25, 1895, 
and  the  expenses  from  February  1, 1895,  have  been  paid  from  the  indefi- 
nite appropriation. 

Ordinary  repairs  to  Leech  Lake,  Winnibigoshish,  Pokegama,  and 
Pine  Biver  dams  were  made  at  an  expense  of  1835.03.  The  road  con- 
necting Leech  Lake  and  Winnibigoshish  dams  was  repaired  at  a  cost  of 
1407.01. 

*Bequired  for  renewal  and  repair  of  reservoir  dams,  as  contemplated  In  the  gen- 
eral deficiency  act  approved  July  7, 1898. 
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The  amount  expended  in  care  and  maintenance  of  these  reservoirs 
daring  the  past  year  was  $20,497.19. 

For  commercial  statistics  reference  should  be  made  to  the  reports  on 
the  Mississippi  Biver. 

(See  Appendix  A  A  3.) 

4.  Chippewa  Bivery  including  yellow  banks^  Wisconsin. — ^Before  im- 
provement the  depth  on  the  bars  at  low  water  seldom  exceeded  18  inches, 
and  the  crossing  at  the  mouth  of  the  river  was  extremely  difficult  at 
that  stage,  as  there  were  a  number  of  channels  of  insufficient  depth. 
Frequently  the  depth  at  the  mouth  was  but  10  to  12  inches. 

The  first  examinations  and  surveys  of  this  stream  were  made  in  1874 
and  1875.  Based  upon  the  latter  a  project  was  prepared  for  the  improve- 
ment, consisting  of  the  revetment  of  caving  banks  and  construction  of 
dams  and  jetties  from  Eau  Claire  to  the  confluence  of  the  stream  with 
the  Mississippi  Biver,  a  distance  of  56  miles,  in  order  to  confine  the  low- 
water  volume  to  a  channel  of  nearly  uniform  width;  also  to  protect  the 
five  yellow  banks  bordering  on  the  river  and  relieve  the  channel  of  the 
Chippewa  Eiver  and  of  the  Mississippi  Biver  below  the  junction  of  the 
two  streams  from  the  sand  contributed  by  them.  The  first  estimate  of 
cost  was  1139,892.50.  The  project  has  remained  unaltered,  except  an 
increase  in  the  amount  of  work  to  be  done.  The  estimate  has  been 
revised  three  times.  The  last  one  (made  in  1888)  placed  the  cost  at 
$272,487.72. 

For  a  fhll  description  of  the  river  and  detailed  statement  of  the  revi- 
sion of  project,  reference  is  made  to  page  2183,  Annual  Beport  of  the 
Chief  of  Engineers  for  1895. 

Total  expended  from  commencement  of  operations  in  1877  to  June  30, 
1897,  $183,859.57. 

The  improvement  to  June  30, 1897,  has  provided  a  permanent  chan- 
nel 3  feet  deep  over  the  bar  at  the  mouth  of  the  river,  and  has  materi- 
ally increased  the  depths  over  the  Durand,  Plum  Island,  Plum  Island 
Flats,  Battle  Island.  Wacouta  Island,  and  Flower  Pot  Island  bars,  besides 
straightening  a  difficult  piece  of  river  at  the  Madison  Street  Bridge,  in 
Eau  Claire,  and  stopping  a  difficult  and  dangerous  cut-off  at  Dead  Lake. 
Where  the  improvements  have  been  completed,  the  channels  are  3  feet 
or  more  in  depth.  The  improvement  has  effected  a  material  reduction 
in  the  cost  of  running  rafted  lumber  from  Eau  Claire  to  the  mouth  of 
the  river. 

No  work  of  consequence  has  been  done  at  the  yellow  banks  since 
1883,  at  which  date  about  one-fifth  of  the  banks  had  been  revetted. 

The  work  of  the  past  year  being  only  repairs,  has  produced  no  effect 
in  the  way  of  increased  depths. 

The  river  traffic  at  present  is  confined  to  the  rafting  of  manufactured 
lumber  and  the  running  of  loose  logs.  The  annual  tonnage  of  rafted 
lumber  is  about  300,000  tons,  and  of  loose  logs  about  1,000,000  tons. 

Jnly  1,1897,  balance  unexpended $7,890.43 

Jane  30, 1896,  amount  expended  during  fiscftl  year 4, 030. 95 

July  1,1898,  balance  unexpended 3,869.48 

July  1, 1898,  ontBtandingfiabiUtiee 792.44 

July  1,1898,  balance  avaOable 8,067.04 

{Amount  (estimated)  reauired  for  completion  of  existing  project 80, 737. 72 

Amounttliatcanbeprofltablyexpendedmfi8calyearendTDgJnne30, 1900  40,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  ciyil  act  of  June  4, 1897. 

(See  Appendix  A  A  4.) 
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5.  St  Croix  BiveTj  Wisconsin  and  Minnesota. — Before  the  improvement 
was  began  the  low- water  depth  in  the  channel  above  Lake  St.  Groix  was 
but  2  feet  on  many  of  the  bars.  In  Lake  St.  Croix,  and  below,  the  chan- 
nel over  Hadson  and  Gatiish  bars  was  narrow  and  tortuous. 

The  project  for  improvement  contemplates  removal  of  snags,  bowl- 
ders, bars,  etc.,  and  the  contraction  of  the  low- water  channel  from  Tay- 
lors Falls  to  the  head  of  Lake  St.  Croix;  widening  and  straightening 
the  channel  where  it  is  narrow  or  tortuous  in  Lake  St.  Croix  by  dredg- 
ing and  contraction  works;  also  the  improvement  of  the  harbor  and 
water  front  of  Stillwater,  Minn. 

The  object  of  the  improvement  is  to  furnish  an  open  channel,  3  feet 
deep,  from  Taylors  Falls  to  the  confluence  with  the  Mississippi  Eiver, 
52.3  miles,  and  better  hsirbor  facilities  at  Stillwater.  The  estimated 
cost  is  $130,700.  The  river  and  harbor  act  of  June  3, 1806,  allotted, 
from  the  general  appropriation  for  tlie  river,  the  sum  of  $10,000,  to  be 
used  in  improving  Stillwater  Harbor,  the  upper  part  of  Lake  St.  Oroix. 

The  total  expenditures  to  June  30, 1897,  were  $114,687.19. 

By  June  30,  1897,  the  projected  work  between  Stillwater  and  the 
mouth  had  been  accomplished,  but  above  Stillwater  little  eflfect  had 
been  produced.  At  a  few  points  trouble  is  experienced,  and  some  wing 
dams  should  be  put  in  at  these  places;  but  generally  the  money  should 
be  applied  to  tlie  lower  river,  which  is  much  used  by  the  steamers 
towing  log  rafts  to  the  Mississippi  River. 

During  the  past  year  the  only  work  has  been  repairs  to  some  of  the 
dams  and  the  construction  of  a  small  dredge  to  be  used  near  Stillwater. 
Ko  increased  depths  have  been  secured  during  the  year,  as  the  dredge 
was  only  completed  late  in  June,  1898. 

The  commerce  of  the  river  at  present  consists  of  tows  of  lumber  and 
log  rafts.  The  total  tonnage  passing  over  the  river  is  approximately 
2,000,000  tons  per  annum. 

Jnly  1, 1897,  balance  unexpended $12,812.81 

Jnne  30,  18SKB,  amount  expended  daring  fiscal  year 7, 467.-89 

Jnly  1,  1898,  balance  unexpended 5,344.92 

July  1,1898,  outBtandingUabilitiefl 1,293.68 

July  1, 1898,  balance  available 4,051.24 

(Amonnt  (estimated)  re<}nired  for  completlou  of  existing  project 9, 000. 00 
Amonnt  that  can  be  profitably  expended  in  fiscal  year  ending  June30, 1900      9, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civU  act  of  June  4,  1897. 

(See  Appendix  A  A  5.) 

6.  Minnesota  River,  Minnesota. — There  has  been  no  navigation  on  this 
river  during  the  past  year  so  far  as  known,  and  petitions  are  on  file  in 
this  office  calling  for  the  removal  of  the  works  of  improvement  hereto- 
fore put  in  at  the  mouth  of  the  river.  The  small  balance  unexpended 
has  been  turned  into  the  Treasury,  and  no  further  report  will  be  sub- 
mitted on  this  work,  unless  Congress  provides  money  to  renew  the  effort 
to  improve  this  river. 

Up  to  June  30, 1897,  $131,370.45  had  been  expended. 

July  1, 1897,  balance  unexpended $129. 55 

June  30, 1898,  amount  expended  during  fiscal  year 127.20 

Betumed  to  the  Treasury  of  the  United  States 2.35 

(See  Appendix  A  A  6.) 

7.  Bed  River  of  the  Worthy  Minnesota  and  North  Dakota. — When  the 
improvement  of  this  river  began,  the  navigation  of  the  reach  from  Breck- 
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enridgetoMoorhead,  97  miles,  was  difficult  at  all  stages  and  impossible 
at  low  water.  The  second  reach  from  Moorhead  to  Grand  Forks,  15.") 
miles,  had  a  mling  depth  at  low  water  of  1 .5  feet.  The  third  reach  from 
Grand  Forks  to  the  boundary  line  of  the  United  States,  143.5  miles,  ha<l 
a  raling  low-water  depth  of  2  feet.  The  low- water  navigation  of  Eed 
Lake  Biver  was  obstructed  by  bowlders  between  Thief  Eiver  Falls  and 
High  Landing,  a  distance  of  35  miles,  and  by  a  bad  bar  at  its  connection 
with  Ked  Lake. 

The  present  project  is  the  same  as  the  onginal  (adopted  December, 
1877),  except  that  an  open-channel  improvement  was  substituted  in 
1886,  by  act  of  Congress,  for  the  proposed  lock  and  dam  at  Goose  Rapids, 
and  the  improvement  of  lied  Lake  Kiver  between  Thief  Eiver  Falls  and 
Red  Lake  was  added  by  the  terms  of  the  river  and  harbor  act  of  Congress 
of  June  3, 1896. 

The  object  of  the  improvement  is  to  provide  an  open  channel  on  the 
Red  River  of  the  North  from  Breckeuridge  to  the  northern  boundary 
line,  395.5  miles,  as  follows: 

1.  Breckenridge  to  Moorhead,  97  miles;  a  channel  capable  of  being. 
navigated  during  high  and  medium  stages  of  water. 

2.  Moorhead  to  Grand  Forks,  155  miles;  a  channel  50  feet  wide  and 
3  feet  deep  at  low  water. 

3.  Grand  Forks  to  the  northern  boundary  line,  143.5  miles;  a  channel 
60  feet  wide  and  4  feet  deep  at  low  water. 

Also  to  provide  a  3-foot  open  channel  improvement  of  the  Red  Lake 
River  and  Red  Lake  from  Thief  River  Falls  to  and  including  Red  Lake, 
a  total  distance  of  135  miles. 

The  original  estimated  cost  was  $364,598.17;  increased  in  1883  to 
$398,598.17.  The  estimate  was  revised  in  1887,  after  Congress  had  sub- 
stituted an  open-channel  improvement  for  lock  and  dam  at  Goose  Raj)i(ls. 
and  placed  at  $252,598.37.  An  increase  of  the  latter  was  authorized 
May  8, 1893,  to  $310,320.  Congress,  in  189G,  added  $5,000  to  the  esti- 
mate  of  cost  by  attaching  the  improvement  of  Red  Lake  River  to  the 
project,  making  the  present  estimate  of  cost  from  the  commencement  ol 
work  $315,320.  This  does  not  cover  cost  of  the  project  lor  Red  Lake 
River. 

The  total  amount  expended  to  June  30,  1897,  was  $267,651.22. 

By  June  30,  1897,  the  object  bad  not  been  obtained  on  the  first  divi- 
sion of  the  Red  River  of  the  North,  which  has  for  some  years  beeii 
closed  against  all  navigation  by  permanent  pile  bridges.  The  Secre- 
tary of  War  has  approved  leaving  these  bridges  as  they  stand,  as  there 
was  no  navigation  affected  thereby.  The  object  was  obtained  on  the 
third  division  and  on  all  but  13  miles  of  the  second,  but  annual  diedg 
iug  will  be  needed  to  maintain  the  depth.  On  Red  Lake  River  104 
cubic  yards  of  bowlders  had  beeu  removed. 

During  the  past  year  but  little  dredging  has  been  possible,  on  account 
of  the  badly  rotted  state  of  the  dredge  hull  and  the  depreciated  con- 
dition of  the  rest  of  the  plant.  About  a  mile  of  training  dam  has  been 
built.  On  Red  Lake  River  35  miles  was  worked  over,  much  improving 
the  navigation  of  the  stream  at  low  water. 

On  the  Red  River  of  t)ie  North  the  expenditures  for  the  past  fiscal 
year  have  been  $6,174.01. 

On  Red  Lake  River  the  expenditures  for  the  last  fiscal  year  have 
been  $2,351.79, 

Navigation  on  Red  River  is  confined  to  comparatively  short  reaches 
north  and  south  of  Grand  Forks,  and  consists  mainly  in  the  transpor- 
tation of  wheat  to  Grand  Forks  by  two  steamboats  (100  and  12  tons 
BNG  98 21 
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respectively)  and  6  barges.    The  tonnage  during  the  year  1897  was 
13,840,  a  falling  off  from  that  of  1896  of  about  5,000  tons. 

On  Ked  Lake  River  three  steamers  of  50  tons  each  were  operated, 
carrying  general  merchandise  and  passengers;  tlie  total  tonnage  in 
1897  being  642,  and  901  passengers.  Twenty  two  million  i'eet  b.  ni.  of 
logs  was  run  on  the  river  during  the  ye^ir.  Two  large  steamboats  are 
run  on  Ked  Lake  towing  logs,  the  quantity  moved  being  about  21,000,000 
b.  m.  feot. 

July  1,  1897,  balance  unexpended $10,3-l«.78 

Refund  of  overpayment 5.00 

10,  a53. 78 
June  30, 1898,  amonnt  expended  during  fiscal  year 8, 530. 80 

July  1,1898,  balance  unexpended 1,822.98 

July  1,1898,  outstanding  liabilities 186.58 

July  1, 1898,  balance  available 1, 636. 40 

{Amount  (estimated)  required  for  completion  of  existing  project 87, 320. 00 
Amonnt  that  can  be  profitably  expended  in  fiscalyearendin^  June  30,1900    20, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  A  A  7.) 

8.  Qanging  Mississippi  River  at  or  near  St.  Paul,  Miim. — The  river 
and  harbor  act  of  August  11, 1888,  authorized  the  gaugings,  but  none 
were  made  until  the  fall  of  1889.  Since  the  latter  date  gaugings  have 
been  made  as  frequently  as  the  funds  available  would  permit. 

Owing  to  the  condition  of  the  reservoirs  they  will  not  be  in  use  during 
the  season;  the  observations  are  not  therefore  necessary. 

Amount  expended  to  June  30,  1897,  $4,9U0. 

The  records  indicate  that  a  rise  in  the  river  at  St.  Paul  commences 
in  seven  or  eight  days  following  the  release  of  the  water  from  the  dis- 
tributing reservoir  at  Pokegama  Falls,  and  in  about  five  days  thereafter 
the  full  effect  is  felt.    The  mean  time  is,  therefore,  ten  days. 

For  commercial  statistics  reference  is  made  to  the  reports  upon  the 
Mississippi  River, 

Amount  allotted  for  the  fiscal  year  ending  June  30,  1898 - $500. 00 

J  line  30,  1898,  amount  expended  during  the  fiscal  year 500. 00 

(See  Appendix  A  A  8.) 

SURVEY  MADE  IN  COMPLIANCE  WITH  RIVER  AND  HARBOR  ACT  OF 

JUKE  3,  1896. 

The  survey  of  Big  Stone  Lake  and  Lake  Traverse,  Minnesota,  with  a 
view  to  the  construction  of  reservoirs  required  by  the  river  and  harbor 
act  of  June  3, 1896,  was  made  under  the  direction  of  the  local  engineer, 
Liout.  Col.  W.  A.  Jones,  Corps  of  Engineers,  and  report  tbereon  sub- 
mitted November  15,  1897.  The  rei)ort  is  accompanied  by  a  subreport 
of  Mr.  W.  C.  Weeks,  who  made  the  snfvey,  Mr.  Weeks  submits  cer- 
tain plans  for  which  the  estimated  cost  is  $745,965.  Lieutenant  Colonel 
Jones  modifies  these  plans  and  submits  estimates  of  cost  amounting  to 
$350,000. 

The  i)lans  and  estimates  presented  must  be  considered  preliminary, 
and  should  Congress  decide  to  make  provision  for  this  work,  much  fur- 
ther detailed  study  of  the  proposed  work  must  be  made. 

The  report  was  transmitted  to  Congress  and  printed  in  House  Doc. 
No.  134,  Fitty-fifth  Congress,  second  session.    (See  also  Apx)endix  A  A  9.) 
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IMPROVEMENT  OF  MISSOURI  RIVER  AT  AND  ABOVE  SIOUX  CITY,  IOWA, 
AND  OF  YELLOWSTONE  RIVER,  MONTANA  AND  NORTH  DAKOTA. 

Tbis  district  was  in  the  charge  of  Gapt.  J.  0.  Sanford,  Corps  of  Engi- 
neers.   Division  Engineer,  OoL  J.  W.  Barlow,  Corps  of  Engineers. 

1.  Missouri  River  between  Stubbs  Fe^Ty^  Montana,  and  the  lower  limits 
of  Siottx  Cityy  Iowa. — Tlie  river  distance  between  the  above  points  is 
1,GG0  miles.  By  its  physical  characteristics  this  portion  of  the  river  is 
divided  into  four  sections:  The  tirst,  Stubbs  Ferry  to  Greatfalls,  Mont., 
130  miles,  is  the  navigable  portion  above  the  "Great  Falls;"  the  second, 
Greatfalls  to  Fort  Benton,  Mont.,  49  miles,  is  an  unnavigable  section, 
occupied  by  cataracts  and  dangerous  rapids;  the  third.  Fort  Benton  to 
Carroll,iMont.,  172  miles,  known  as  the  "Kocky  River,"  containsnumerous 
ra])ids  and  rock  obstructions,  but  has  carried  a  heavy  commerce;  the 
fourth,  Carroll  to  Sioux  City,  1,S()9  miles,  known  as  the  "  Sandy  River,^ 
is  characterized  by  muddy  water,  sand  bars,  and  a  shifting  channel, 
with  easily  eroded  and  constantly  eroding  banks.  Navigation  is  difficult 
at  low  water,  due  to  the  too  great  width  of  the  river  in  many  places. 
The  upper  158  miles  forms  a  transition  portion  between  the  "Rocky" 
and  '' Sandy"  rivers. 

Between  IStubbs  Ferry  and  Oreaffalls. — ^This  reach  consists  of  two 
distinct  portions.  From  Stubbs  Ferry  to  just  below  the  town  of  Cas- 
cade, 70  miles,  the  average  slope  is  3.73  feet  per  mile.  Numerous  rapids 
and  rock  obstructions  exist  in  this  reach.  A  channel  depth  of  less  than 
2.5  leet  at  low  water  is  found  at  a  number  of  places  (said  to  be  fifteen). 
Below  this  rapid  portion  the  "Long  Pool  "extends  to  Creatfalls,  64 
miles.  The  average  sloi^e  is  only  0.52  foot  per  mile.  A  channel  depth 
of  3  feet  originally  existed  throughout  the  greater  part  of  the  pool, 
though  a  less  depth  was  found  at  a  number  of  places. 

In  1880  a  small  amount  of^ock  removal  work  had  been  done  at  the 
worst  two  rapids  above  Cascade,  under  an  ai>propriation  for  improving 
the  Missouri  River  above  the  mouth  of  the  Yellowstone  River. 

The  original  project,  submitted  January  23, 1892,  contemplated  obtain- 
ing a  channel  3  feet  deep  at  low  water  from  Greatfalls  to  Cascade  and^ 
a  channel  of  2.5  feet  low- water  depth  from  Cascade  to  the  canyon  next 
below  Stubbs  Ferry,  at  an  estimated  cost  of  $115,837.50.  The  only 
work  contemplated  between  Greatfalls  and  Cascade  was  on  the  4  miles 
next  below  Cascade. 

This  project  was  based  on  maps  of  survey  made  in  the  spring  of  1880, 
on  which,  as  appears  from  recent  data,  the  stages  shown  were  from  2  to 
3  leet  too  low.  A  revised  project,  contemplating  the  same  results^  but 
providing  for  improvement  of  a  number  of  shoals  found  in  1894  nearer 
Greatfalls,  and  for  the  removal  of  certain  artificial  obstructions,  in  addi- 
tion to  the  work  provided  for  in  the  original  project,  was  adopted  No- 
vember 30, 1894.  In  this  project  the  estimate  for  the  whole  work  was 
increased  to  $105,812.50.  An  examination  made  in  September,  1897, 
between  Greatfalls  and  Cascade  showed  that  at  a  number  of  places, 
the  improvement  of  which  was  not  contemplated  in  the  project  of  Novem- 
ber 30,  1894.  a  less  depth  than  3  feet  then  existed,  and  at  others  the 
depth  reduced  to  low  water  would  have  been  less  than  3  feet,  some  of 
these  latter  being,  however,  as  shown  by  later  observations,  only  tem- 
porary obstructions.  A  further  revision  of  the  project,  increasing  the 
amount  of  work  below  Cascade  and  its  estimated  cost,  was  therefore 
necessitated.  This  revised  project  was  adopted  January  4,  1898.  In 
it  the  estimate  for  the  whole  work  is  increased  to  $213,040.50,  the  same 
results  being  contemplated  as  in  the  two  previous  projects  and  the 
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same  amount  of  work  above  Cascade  being  provided  for.  Tlie  project 
also  contains  an  estimate,  as  did  the  previous  projects,  of  §4,500  for 
annual  maintenance. 

To  June  30, 1897,  there  had  been  expended  on  the  project  of  Novem- 
ber 30, 1894,  $31,207.46,  by  which  a  channel  of  the  proposed  depth  had 
been  obtained  from  Greatfalls  to  Griffin  Bar,  about  12  miles.  The 
shortness  of  the  improved  channel  had  prevented  any  marked  effect  on 
commerce. 

During  the  fiscal  year  $16,486.58  has  been  expended,  carrying  the 
3-foot  channel  to  Buckshot  Island,  about  16  miles  above  (ireatfalls,  and 
beginning  the  improvement  of  Bird  Creek  Shoal,  the  present  head  of 
the  2i-foot  channel,  about  48  miles  above  Greatfalls. 

The  maximum  draft  that  can  now  be  carried  at  low  water  over  the 
shoalest  part  of  the  locality  under  improvement  is  about  2  feet  at  Bird 
Creek  Shoal. 

Between  Great/alls  and  Fort  Benton. — Original  condition  described 
above.    No  work  has  ever  been  projected  for  this  difficult  reach. 

Between  Fort  Benton  and  Carroll. — The  original  low- water  depth  was 
less  than  30  inches.  The  project  contemplates  tlie  removal  of  bowlders, 
the  contraction  of  the  channel  on  shoals,  and  dredging.  The  total 
expenditures  to  June  30,  1896,  were  about  $6.^0,000,  inchiding  cost  ot 
berore-mentioned  work  above  Greatfalls,  resulting  in  removal  of  the 
principal  obstructions  and  improvement  of  the  worst  shoals.  No  work 
has  been  done  since  1891,  navigation  having  ceased.  The  works  have 
been  damaged  by  ice  and  many  of  the  dredgod  channels  have  filled  up. 

The  maximum  draft  that  can  now  be  carried  at  mean  low  water 
between  Fort  Benton  and  Carroll  is  probably  less  than  30  inches; 
between  Carroll  and  Sioux  City,  about  30  inches. 

At  Bismarclc  Harbor. — The  high-water  channel  above  and  below 
Bismarck  was  of  excessive  width,  being  divided  by  several  bars  and 
islands.  The  channel  shifted  frecjnently,  rendering  erosion  liable  to 
occur  at  almost  all  points  on  cither  bank  throughout  the  reach.  A 
serions  erosion  of  the  right  bank  a  short  distance  above  the  bridge  was 
in  progress,  where  the  river  threatened  to  break  through  into  the  Ueart 
River. 

Under  a  project  for  the  expenditure  of  the  allotment  of  $40,000  made 
by  the  river  and  harbor  act  of  August  18,  1894,  7  pile  dikes  had  been 
built  in  1895  to  check  this  erosion.  The  project  fornjed  i)art  of  a  gen- 
eral plan,  submitted  at  the  same  time,  lor  tlie  rectification  of  the  river 
for  about  5  miles  above  and  5  miles  below  Bismarck,  at  an  estimated 
cost  of  $725,000.  The  dikes  have  been  damaged  by  ice,  drift,  and  high 
water  in  each  spring  since  their  construction.  The  damage  done  in  the 
spring  of  LS96  was  partially  repaired  in  JNlay  of  that  year  under  trans- 
fer of  $2,328.21  from  balances  of  the  appropriations  of  ltS90  and  1892. 

The  present  project,  adopted  September  29, 1890,  provides  for  expend- 
ing the  $32,000  allotted  from  the  api)ropriation  of  June  3,  189(),  in 
thoronghly  repairing  the  dikes  constructed  in  1895,  and  in  constructing 
two  dikes  in  continuation  downstream  of  this  group  and  in  protecting 
the  left  bank  just  below  the  bridge,  in  accordance  with  the  general 
plan. 

To  June  30, 1897,  there  had  been  expended  in  this  locality  $59,048.57. 
For  the  protection  of  the  left  bank  below  the  bridge  two  short  dikes 
have  been  nearly  completed  and  the  bank  revetted  for  500  feet  below 
the  warehouse  at  the  steamboat  landing.  One  of  the  proposed  dikes 
in  continuation  of  the  group  constructed  in  1895  had  been  begun.  The 
latter  group  had  been  severely  damaged  by  ice  in  the  spring  of  1897, 
the  lower  one,  No.  7,  and  a  considerable  part  of  No.  5  having  been 
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destroyed, ^excepting  tbe  foot  mattress,  as  well  as  the  outer  portions  of 
the  other  ilikc'S.  It  had  been  decided  to  restore  Nos.  7  and  5  and  to 
hold  the  others  at  the  lengths  then  existing  by  building  strong  T  heads 
and  repairing  the  damaged  bracing  and  screening,  and  these  repairs 
have  been  over  one-half  completed. 

The  expenditures  during  the  fiscal  year  have  been  $10,526.25.  The 
two  short  left-bank  dikes  below  the  bridge  and  the  right-bank  dike 
below  the  1895  group  have  been  completed,  as  well  as  the  repairs  to 
that  group.  Lesser  further  repairs  to  Nos.  5  and  7  and  to  the  right- 
bank  dike  below,  necessitated  by  damage  in  the  spring  of  1898,  have 
been  begun. 

The  works  constructed  and  completed  during  the  year  have  pro- 
tected the  left  bank  just  below  the  bridge,  and  have  given  a  more 
favorable  direction  to  the  channel  above  the  bridge. 

At  Pierre  and  Fort  Pierre. — The  river  here,  for  about  7  miles,  extend- 
ing from  above  Pierre  to  below  Fort  Pierre,  was  of  excessive  width, 
being  divided  by  numerous  islands  and  bars.  The  low-water  channel 
was  liable  at  times  to  occnpy  any  place  between  the  high-water  banks, 
and  the  latter  were  liable  in  places  to  erosion.  The  steamboat  landing 
at  Pierre  had  silted  up,  erosion  had  occurred  on  the  Pierre  front  below 
it,  and  the  Fort  Pierre  front  was  cutting  badly.  The  crossing  between 
Pierre  and  Fort  Pierre  was  very  shoal  and  changeable  in  position. 

Under  a  project  for  the  expenditure  of  the  allotment  of  $40,000  made 
by  the  river  and  harbor  act  of  August  18,  1894,  5  dikes  were,  in  1895y 
built  in  front  of  Fort  Pierre.  One  dike  in  front  of  Pierre  was  completed 
and  a  second  dike  partly  eomi)leted,  and  a  dam  built  closing  the  chute 
behind  Marion  Island.  The  project  formed  part  of  a  general  plan,  sub- 
mitted at  the  same  time  for  the  rectitication  of  the  above  7  miles  of 
river  in  this  locality,  at  an  estimated  cost  of  $300,000.  [Jnder  a  proj- 
ect adopted  July  '^4,  189(),  for  the  expenditure  of  the  allotment  made 
by  the  river  and  harbor  act  of  June  3,  1890,  in  work  under  the  general 
plan,  a  revetment  below  Bad  Kiver  (Fort  Pierre)  and  a  dike  on  the 
Pierre  side  had  been  begun.  Work  on  the  dike  was  stopped  after  it 
had  been  carried  out  far  enough  to  cut  oft'  a  chute  that  had  caused 
dangerous  erosion. 

The  present  project  is  a  modification  of  that  of  July  24,  1896,  and 
provides  for  the  expenditure  of  the  allotment  of  $40,000  from  the 
appropriation  of  June  3,  1890,  in  repairing  the  Marion  Island  Dam, 
which  had  settled  in  places  during  high  water;  in  completing  the  dike 
at  Pierre  left  unfinished  in  1893;  in  revetting  the  right  bank  between 
Bad  River  and  the  bluft*  contact  below,  and  in  protecting  the  lower  end 
of  Marion  Island  so  far  as  funds  would  permit;  all  in  accordance  with 
the  general  plan. 

Expenditures  at  this  locality  to  June  30, 1897,  amounted  to  $63,385.43. 
The  revetment  below  Bad  River  had  been  conii>leted,  the  Marion  Island 
Dam  had  been  twice  repaired,  and  the  unfinished  1895  dike  at  Pierre 
nearly  completed.  The  effect  of  the  work  had  been  to  stop  all  erosion 
along  and  below  the  Fort  Pierre  front  and  some  of  that  on  the  Pierre 
side. 

The  expenditures  during  the  fiscal  year  have  been  $13,551.^5.  The 
incomplete  1895  dike  at  Pierre  has  been  completed,  and  the  lower  end 
of  Marion  Island  has  been  protected  by  two  dikes  and  a  revetment 
1,220  feet  long  below  them,  the  dikes  extending  out  to  the  proposed 
rectification  line.  Minor  repairs  to  the  Marion  Island  dikes  and  revet- 
ment and  to  the  dikes  in  front  of  Fort  Pierre  have  been  made  during 
the  present  spring.  The  works  have  nearly  stopped  the  erosion  below 
the  Pierre  steamboat  landing,  having  formed  a  large  accretion,  and 
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have  protected  that  part  of  Marion  Island  covered  by  them.  A  marked 
improvement  in  the  crossing  between  Pierre  and  Fort  Pierre  has  .also 
been  effected. 

At  Yanlxton. — The  river  in  the  vicinity  of  Yankton  is  of  excessive 
width,  and  its  channel  is  constantly  shifting.  Due  to  changes  in  it^s 
position  in  the  last  few  years,  a  wide  bar  has  formed  in  front  of  the 
steamboat  lauding.  No  work  of  improvement  had  been  done  by  the 
General  Government  in  this  vicinity  prior  to  the  act  of  June  3, 181)6. 

The  original  project,  adopted  March  23, 1897,  based  on  a  survey  of 
the  reach  made  in  October,  1896,  provides  for  the  expenditure  of  the 
allotment  of  $33,000  from  the  appropriation  of  June  3«  1896,  in  fairing 
out  and  protecting  the  left  bank  above  the  site  of  the  proposed  bridge, 
about  3^  miles  above  Yankton.  The  work  forms  part  of  a  general  plan, 
submitted  at  the  same  time,  for  rectification  of  about  6.5  miles  of  the 
river  in  this  vicinity,  with  a  view  to  restoring  the  steamboat  laniling 
and  to  controlling  the  river  in  the  vicinity  of  the  proposed  bridge,  at 
an  estimated  cost  of  $296,800.  As  it  had  becK)me  evident  in  the  sum- 
mer of  1897  that  the  construction  of  the  bridge  would  probably  not  be 
begun  in  the  near  future,  a  revised  project  for  the  expenditure  of  the 
allotment  was  submitted  (approved  September  3, 1897),  providing  for 
beginning  the  construction  of  the  right-bank  group  of  dikes  above 
Yankton  proposed  in  the  general  plan  for  the  purpose  of  restoring  the 
steamboat  landing. 

To  June  30,  1897,  $502.71  had  been  expended.  At  that  date  con- 
struction  work  had  not  been  begun,  but  preparations  for  it  were  in 
progress. 

The  expenditures  during  the  fiscal  year  have  been  $26,555.74. 

The  plant  needed  for  beginning  the  work  has  been  procured.  Six  of 
the  proposed  right-bank  dikes  have  been  begun,  and  will  be  carried 
out  as  far  as  available  funds  will  permit.  The  erosion  of  the  right 
bank  in  the  vicinity  of  the  dikes,  which  was  formerly  rapid,  has  been 
checked,  but  the  dikes  have  not  yet  been  extended  sufficiently  to  pro- 
duce any  decided  change  in  the  position  of  the  channel. 

At  Elkpoint. — The  left  bank  at  this  locality  was  cutting  rapidly,  and 
it  was  feared  by  the  citizens  that  the  town,  although  nearly  2  miles 
from  the  river,  was  in  danger,  either  by  direct  erosion  of  the  interven- 
ing land  or  by  the  river  cutting  into  and  occupying  an  old  bed  which 
ran  by  the  town. 

No  work  had  been  done  in  this  vicinity  prior  to  the  act  of  June  3, 
1896. 

A  survey  of  the  reach  was  made  in  October  and  November,  1806.  A 
project  for  the  expenditure  of  the  allotment  of  $20,0(K)  from  the  appro- 
priation of  June  3, 1896,  was  submitted  February  8, 1897,  providing  for 
protection  of  the  left  bank  so  far  as  the  funds  permit.  It  formed  part 
of  a  general  ])lan  for  the  protection  of  about  10,100  feet  of  the  left  bank 
lying  in  front  of  Elkpoint. 

It  was  decided  that  the  funds  should  be  retained  in  the  Treasury 
until  such  additional  apx>ropriation  is  made  as  will  enable  the  work  to 
be  carried  on  with  safety. 

To  June  30,  1897,  there  had  been  expended  $389.24  (for  survey). 
There  have  been  no  expenditures  during  tlie  past  fiscal  year. 

At  South  Sioux  City. — The  Nebraska  bank  of  the  Missouri  River  in 
front  of  South  Sioux  City  had  been  protected  for  about  4,000  feet 
upstream  from  the  lower  bridge  and  for  about  5,400  feet  upstream  from 
the  upper  bridge,  by  revetments  constructed  by  the  owners  of  the 
respective  bridges.  Between  these  two  revetments  about  4,270  linear 
feet  of  bank  was  unprotected  and  was  being  rapidly  eroded.   The  pres- 
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ent  project,  adopted  July  24, 1896,  contemplates  the  expenditare  of  the 
fands  provided  by  the  river  and  harbor  act  of  June  3, 1896,  in  revetting 
this  unprotected  bank,  in  repaving  the  upper  bank  for  30()  feet  farther 
npstre.'im,  and  in  protecting  the  head  of  the  work  by  a  short  pile  dike. 
The  project  contemplated  the  expenditure  of  $50,000,  but  as  it  was 
believed  that  the  work  could  be  done  for  the  $40,000  allotted,  no  modi- 
fication of  the  project  was  made.  The  work  forms  part  of  a  general 
plan,  described  under  the  next  heading,  for  the  improvement  of  the  river 
in  this  vicinity. 

To  June  30,  1897,  there  had  been  expended  $35,674.30.  The  work 
had  been  completed.  Its  results  had  been  the  stopping  of  the  erosion 
on  the  formerly  unprotected  portion  of  the  town  front. 

The  expenditures  during  the  year  have  been  $4,080.48.  A  combined 
pile  driver  and  hydraulic  grader  and  four  skill's  have  been  constructed, 
and  a  towboat  purchased,  part  of  its  cost  being  paid  from  the  allotment 
for  work  at  Yankton.  The  plant  is  intended  for  use  in  the  lower  part 
of  the  district  as  may  be  required. 

The  work  at  South  Sioux  City  remains  in  good  condition,  and  has 
protected  the  front. 

At  Sioiix  City, — ^The  river  above  Sioux  City  was  extremely  unstable, 
several  cut  ofis  had  occurred  in  recent  years,  causing  radical  changes 
in  channel,  increased  slope,  and  a  large  amount  of  erosion  on  banks 
opposite  Sioux  City.  For  the  purpose  of  checking  this  erosion,  work 
was  begun  in  1878  and  continued  in  each  succeeding  year  until  1882. 
The  works  constructed  were  of  an  experimental  type,  and  have  since 
been  destroyed  or  abandoned  by  the  river. 

In  1889,  a  group  of  9  dikes  was  built  at  the  center  of  the  Sioux 
City  front  to  check  a  dangerous  erosion  and  fair  out  the  bank  line.  In 
1895,  2  dikes  were  built  just  above  tliis  group  and  2  dikes  of  the 
group  strengthened.  In  the  same  year,  under  a  project  for  the  expend- 
iture of  $40,000  appropriated  by  the  sundry  civil  act  of  March  2,  1895, 
a  group  of  16  short  dikes  had  been  built  near  the  upper  limits  of  the 
city  to  protect  the  bank  there.  This  latter  work  lormed  part  of  a  gen- 
eral plan  submitted  at  the  same  time  for  the  rectification  of  the  river 
from  about  2^  miles  above  the  mouth  of  the  Big  Sioux  Kiver  to  near 
the  lower  limits  of  the  city,  at  an  estimated  cost  for  the  portion  below 
the  Big  Sioux  River  only,  of  $400,000. 

The  present  project,  adopted  June  10, 1897,  for  the  expenditure  of 
the  $40,000  allotted  from  the  appropriation  of  June  3, 1896,  provides  lor 
protecting  the  lower  portion  of  the  city  front  (below  the  Floyd  Hi  ver ),  for 
making  necessary  repairs  to  existing  dikes,  and  for  applying  the  balance 
to  such  work  as  may  afterwards  be  found  necessary.  The  project  is  a 
modification  of  one  adopted  February  10,  1897,  the  change  having 
been  rendered  necessary  by  marked  changes  of  channel  in  the  spring 
of  1897.  A  project  providing  for  the  expenditure  of  $50,000,  adopted 
July  24, 1S96,  had  been  superseded  by  the  latter. 

To  June  30, 1897,  $202,250.97  had  been  expended  in  this  locality. 

Under  the  projects  of  July  24, 1896,  and  February  10, 1897,  four  barges 
had  been  built,  the  dikes  near  the  upper  limits  of  the  city  had  been 
partially  repaired,  considerat)le  construction  material  purchased,  and 
two  surveys  of  the  reach  made. 

The  expenditures  during  the  year  have  been  $18,698.97.  The  Iowa 
bank  has  been  protected  by  revetment  for  824  feet  next  below  the 
Floyd  River,  below  which  20  short  dikes  have  been  built,  and  shore 
protection  and  foot  mattress  for  3  other  dikes  constructed.  The  mat- 
tress for  1  of  the  latter  is  an  extension  of  the  revetment.  It  is  thought 
from  present  conditions  that  their  completion  may  prove  unnecessary^ 
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the  mattress  laid  being  a  sufficient  protection  to  the  bank.  By  the 
levetment  and  dikes  the  front  has  been  protected  for  about  7,400  linear 
feet.  The  works  are  in  good  condition  and  have  thus  far  fulfilled  their 
purpose. 

Ice  Jiarbors. — Few  good  natural  ice  harbors  exist  on  that  portion  of  the 
Missouri  River  known  as  the  "Sandy  River,"  between  Carroll,  Mont., 
and  Sioux  City.  The  adopted  project  provides  for  the  construction  of 
two  ice  harbors,  which  were  afterwards  located  at  Rockhaven,near  Man- 
dan,  !N^.  Dak.,  and  on  the  Bif^  Sioux  River  (upper  limits  of  Sioux  City) 
near  its  confluence  with  the  Missouri. 

The  total  expenditures  to  June  30,  1897,  were  $42,694.19,  by  which 
the  two  ice  harbors  had  been  completed. 

The  expenditures  during  the  year  have  been  $68.56.  A  well  has 
been  driven  at  the  Sioux  Ice  Harbor  for  the  use  of  the  watchmen  and 
of  the  force  employed  on  plant  repairs.  The  ice  harbors  are  in  good 
condition  as  regards  shore  work,  but  tlie  removal  of  bars  in  their  front 
and  at  the  mouth  of  the  Big  Sioux  River  is  frequently  necessary  to 
make  them  accessible. 

Kirer  survey. — Prior  to  the  adoption  of  the  present  project  a  survey 
of  the  entire  river,  comprising  secondary  triangulation,  levels,  topog- 
laphy,  and  hydrogrjiph^',  had  been  begun  by  the  Missouri  River 
(Commission.  Between  Fort  Benton,  Mont.,  and  Sioux  City  the  trian- 
aulation  had  been  completed,  the  primary  levels  run  from  Fort  Benton 
10  Trover  Point,  Mont.,  232  miles,  and  topography  and  hydrography 
completed  from  Fort  Benton  to  Coal  Banks,  Mont.,  41  miles. 

The  present  project,  adopted  December  26,  1890,  provides  for  com- 
])letion  of  the  survey  between  Fort  Benton  and  Sioux  City,  with  the 
j  )ublication  of  maps.  The  expenditures  on  the  project  to  June  30, 1897, 
were  $130,250.58.  The  survey  had  been  complete(l  and  mapped  and  a 
set  of  lithographed  detail  maps,  covering  the  river  valley  from  Fort 
i>enton  to  Sioux  City,  had  been  published. 

The  expenditures  during  the  year  have  been  $108.20,  mostly  for 
freight  liabilities  of  former  years.  Examinations  were  made  at  Fort 
lienton,  Mont.,  and  Judith,  Mont.,  and  the  water  gauges  at  Wolf  Point, 
Mont.,  and  Fort  Buford,  N.  Dak.,  the  reading  of  which  had  been  dis- 
continued, were  stored. 

The  total  expenditures  on  the  Missouri  River  between  Stubbs  Ferry 
:ind  Sioux  City  to  June  30,  1897,  except  for  snagging,  were  about 
'^1,294,685.32.  In  addition,  about  $10,000  was  expended  on  the  general 
river  survey  above  Stubbs  Ferry. 

It  is  understood  to  be  the  intention  of  Congress  to  continue  improve- 
ments at  Bismarck,  Pierre  (both  sides),  Yankton,  Elkpoint,  and  Sioux 
<3ity  (both  sides) ;  and  for  the  purpose  of  ecimomical  work  at  those  local- 
ities, an  estimate  of  $250,000  is  submitted,  with  recommendation  that 
the  allotment  of  this  amount  be  left  to  the  discretion  of  the  Secretary  of 
War. 

COMMKRCIAL  STATISTICS. 

Amount  of  freight  carried  on  the  Missouri  River  ahove  Sioux  City,  Iowa, 


Calendar  year. 

Tons. 

Calendar  year. 

Tons. 

Igg7              

13,961  " 
12,895 
16,723  1 
14,072 
14,211 
17, 292 

1893 

19,481 

)  8gg        

1894 

87,936 

]  8^9                      

1895 

21,264 

]890    

1896 

10,368 
17,105 

J891 

1897 

1892 ---  -- 
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New  lines  of  transportation  were  established  during  the  fiscal  year 
1897.  The  gasoline  boat  lovca^  of  48  tons,  was  launched  at  Sioux  City 
in  the  fall  of  1897,  and  has  since  been  engaged  in  the  trade  between 
Sioux  City  and  Wheeler,  S.  Dak.,  188  miles. 

The  steamer  Oapitola  Butt^  of  57  tons,  formerly  engaged  in  ferriage 
at  Sioux  City,  was  sold  in  the  summer  of  1897,  and  has  since  plied 
between  Chamberlain,  S.  Dak.,  and  Lower  Brule  Agency,  S.  Dak.,  6 
miles. 

.Tnh  1,  1807,  balance  unexpended $140,908.73 

June  30,  1898,  amount  expended  during  fiscal  year 90, 076. 73 

July  1, 1898,  balance  unexpended 50,832.00 

July  1, 1898,  outstanding  liabilities 16,517.02 

Jnly  1, 1898,  balance  available , 34,314.98 


'  Amount  (estimated)  required  for  completion  of  existing  project: 

Greatfalls  to  Stubbs  Kerry 162,646.50 

J  Greatfalls  to  Sioux  City Indeliuite. 

"^  Amountthatcan beprofitablyexpendediu fiscal yeareudingJuno30, 1900  250, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  lJSG6  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  B  B  1.) 

2.  Improving  Upper  Missouri  River  by  anaqghiq, — In  its  original  con- 
dition the  "Suiidy  River"  between  Carroll  aiul  fcsioux  City  was  greatly 
obstructed  by  snags,  and  to  a  less  extent  by  loose  rocks. 

The  original  project  adopted  in  1890  provides  for  removing  the  obstruc- 
tions and  the  temporary  improvement  of  the  worst  shoals,  at  an  esti- 
mated cost  of  $50,000  annually.  Tlie  work,  begun  in  1891,  lias  been 
continued  in  each  subsequent  year  under  allotments  and  appropriations 
for  this  purpose. 

The  expenditures  to  June  30,  1897,  were  $:U7,538.09.  Thiee  snag 
boats  had  been  constructed  or  purchased,  and  had  been  operated  as 
funds  permitted.  The  river  had  been  kept  fairly  clear  of  obstructions 
and  the  depth  over  some  bad  shoals  temporarily  increased.  Extraor- 
dinary repairs  on  one  of  the  boats  were  in  progress. 

The  expenditures  for  the  year  have  been  $1^3,393.34,  resulting  in  com- 
pleting the  repairs  of  one  of  the  boats  and  in  removing  in  the  latter 
half  of  1897  all  snags  and  like  obstructions  then  existing  in  the  channel 
on  the  portions  of  the  river  most  navigated.  All  the  boats  were  in  serv- 
ice, though  not  constantly,  the  aggregate  time  being  equivalent  to  two 
hundred  and  six  days  lor  one  boat.  The  results  were  815  snags  and 
miscellaneous  obstructions  removed,  153  trees  cut  on  caving  banks,  and 
4,584  miles  of  river  passed  over. 

July  1, 1897,  balance  unexpended $25,  535. 44 

June  30, 1898,  amount  expended  during  fiscal  year 23,  393.  34 

Jnly  1, 1898.  balance  unexpended 2,142.10 

July  1, 1898,  outstanding  liabihties 897.39 

July  1, 1898,  balance  available 1,244.71 


{Amonnt  (estimated)  required  for  work  annually 50, 000. 00 
Amounttliatcanbeprolitably  expended  in  tiscal  year  en  ding  June  30, 1900    50,  OuO.  00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  B  B  2.) 

5.  Yellowstone  River ^  Montana  and  North  Dakota, — Originally  the 
channel  below  Miles  City  was  greatly  obstructed  by  rocks,  rapids,  bars, 
and  sharp  turns,  so  that  navigation  was  almost  impossible  at  low  water 
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above  Glendive  and  qaite  difficult  below.  The  original  project  adopted 
in  1879  contemplated  rock  removal  and  contraction  works  at  shoals 
and  a  survey  of  the  river.  Since  1884  the  work  had  been  limited  to 
the  portion  between  Glendive  and  the  mouth.  No  work  was  done 
ander  the  project  after  1885,  navigation  having  ceased. 

The  total  expenditures  on  the  above  general  improvement  Mere 
tl23,029.59,  including  cost  of  surveys,  $19,000.  The  results  were  to 
give  a  low- water  depth  of  3  feet  or  more  at  all  points  improved,  but 
the  works  have  since  deteriorated  and  these  depths  do  not  now  exist  at 
all  the  improved  points.    The  survey  was  completed. 

The  present  project,  adopted  October  10,  1896,  provides  for  expendi- 
ture of  the  $10,000  appropriated  by  act  of  June  3,  1896,  in  protecting 
the  right  bank  in  front  of  Glendive.  To  June  30,  1897,  there  had  been 
expended  under  this  project  $9,948.69.  The  work  had  been  completed, 
and  had  stopped  the  erosion  of  the  town  front. 

The  expenditures  during  the  year  have  been  $37.93.  The  work  at 
Glendive  is  in  good  condition  and  ha*  prevented  further  erosion. 

There  has  been  no  commerce  on  the  Yellowstone  River  in  recent 
years. 

July  1, 1897,  balance  unexpended $11,771.72 

June  30, 1898,  amount  expended  during  fibcal  year 37. 93 

July  1, 1898,  balance  unexpended 11,733.79 

July  1, 1898,  outstanding  liabHitiee 13.38 

July  1, 1898,  balance  available 11,720.41 

(See  Appendix  B  B  3.) 

IMPROVEMENT  OF  CUMBERLAND    RIVER,  TENNESSEE  AND  KENTUCKY, 
AND  OP  OBION  AND  FORKED  DEER  RIVERS,  TENNESSEE, 

This  district  was  in  the  charge  of  Lieut.  Col.  John  Biddle,  U.  S.  Volun- 
teers, captain,  Corps  of  Engineers,  to  June  1,  1898,  and  of  Maj.  Dan  C. 
Kingman,  Corps  of  Engineers,  since  tliat  date.  Division  Engineer,  Col. 
J.  W.  Barlow,  Corps  of  Engineers. 

1.  Obion  River,  Tennessee. — This  stream  flows  wholly  within  the  State 
of  Tennessee.  It  rises  in  the  western  part  of  that  State,  and  running 
in  a  southwesterly  direction  about  75  miles  enters  the  Mississippi,  near 
Hale  Point,  about  95  miles  above  Memphis.  The  head  of  navigation  is 
Obion,  Tenn. 

An  examination  was  made  in  1S80  and  an  instrumental  survey  in 
1891.  The  width  of  the  stream  varies  from  80  to  200  feet;  the  hei<rht 
of  the  banks  is  from  10  to  18  feet  above  low  water;  the  depth  in  the 
pools  is  generally  over  5  feet  at  low  water,  but  at  the  shoals  a  depth  of 
only  18  inches  is  frequently  found.  The  channel  in  its  original  condi- 
tion was  very  crooked  and  greatly  obstructed  by  heavy  drift,  snags,  and 
overhanging  trees,  and  practically  closed  above  the  mouth  of  Forked 
Deer  River  against  the  smallest  steamboats. 

The  original  project,  adopted  Augu:<t  3, 1892,  sought  to  secure  at  low 
water  a  navigable  channel  of  not  less  than  3  feet  depth  between  Obion, 
Tenn.,  and  mouth  of  river,  about  68.8  miles,  by  clearing  the  channel  of 
snags,  drift,  and  overhanging  trees;  constructing  wing  dams  at  the 
most  obstructive  shoals;  straightening  the  very  tortuous  channel  by 
cutting  through  several  sharp  bends,  and  making  the  cutoflfs  suffi- 
ciently wide  and  deep  by  clearing,  grubbing,  and  excavating;  closing 
the  old  channel  by  means  of  pile  and  brush  dams  where  necessary,  at 
an  estimated  cost  of  $jO,000. 
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The  original  project  and  estimate  were  modified  June  1, 1897,  for  the 
reason  that  the  amount  originally  estimated,  $5(),(H)0,  is  wholly  inade- 
quate to  produce  the  results  called  for  in  the  project  as  originally  sub- 
mitted; that  is,  to  obtain  3-foot  navigation  at  low  water  by  means  of 
open-channel  work.  It  is  doubtful  whether  this  result  can  be  obtained 
at  all  by  that  method  (Report  Chief  of  Engineers,  180(3,  p.  1899),  and 
the  project  is  now  limited  to  the  work  of  removal  of  such  obstruction's  as 
prevent  navigation  and  to  the  maintenance  of  the  channel  as  improved 
from  year  to  year.  The  estimated  cost  of  such  clearance  and  mainte- 
nance is  about  $2,500  per  year. 

Three  appropriations,  aggregating  $21,000,  have  been  made  for  this 
improvement.  The  amount  expended  to  the  close  of  the  fiscal  year 
ending  June  30,  1897,  was  $15,797.01,  which  was  applied  to  the  removal 
of  surface  obstructions,  principally  drift,  and  has  resulted  in  opening 
up  the  river  and  obtaining  comparatively  safe  navigation  to  Obion, 
Tenn.,  the  upper  reaches  of  the  river  having  been  closed  for  more  than 
fifty  years. 

Daring  the  fiscal  year  ending  June  30,  1898,  the  amount  expended 
was  $1,413.27. 

Work  in  channel  was  begun  October  17  and  suspended  November  30, 
1897,  and  it  principally  consisted  of  removing  the  surface  obstructions 
that  prevent  navigation  in  the  reach  of  river  about  8  miles  below 
Obion. 

Necessary  materials  have  been  purchased  to  build  a  new  derrick 
boat  and  quarter  boat  for  joint  use  upon  this  stream  and  the  Forked 
Deer  River,  as  authorized. 

All  the  work  upon  this  stream  has  been  carried  on  by  hired  labor, 
the  only  method  economical  and  advantageous  to  the  Government  and 
the  work. 

The  commerce  of  the  lower  Obion  is  principally  lumber  cut  by  the 
numerous  sawmills  on  or  near  the  stream  and  which  reaches  a  market 
on  the  Mississippi  River.  It  is  impracticable  to  get  complete  and 
a(*curate  commercial  statistics  of  such  shipments,  because  records  are 
not  generally  kept.  So  far  as  can  be  ascertained,  the  improvements 
have  given  material  aid  to  the  lumber  interests  involved.  The  com- 
merce reported  for  the  present  fiscal  year  is  18,263  tons,  having  an 
estimat*ed  value  of  $68,500.  This  freight  was  moved  by  the  steamer 
Ja»,  Laughlin  and  three  barges,  and  consisted  principally  of  lumber,  a 
few  head  of  cattle  and  mules,  and  general  merchandise.  Tlie  owners  of 
the  steamboat  report  that  the  stream  was  navigable  a  part  of  January, 
and  from  February  1  to  May  31. 

July  1,1897, balance  unexpcndod $5,202.99 

Jnue  30, 1898,  amount  expt-iuled  during  fiscal  year 1,  413. 27 

July  1, 1898,  balance  nnex])ended 3,789.72 

July  1, 1898,  outstanding  liabilities 160.60 

July  1, 1898,  balance  available 3,620.12 

{Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1900,  for  maintenance  of  improvement 2, 500. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  C  0  1.) 

2.  ForJced  Deer  River^  Tennessee. — ^This  stream  lies  wholly  in  the 
State  of  Tennessee.  The  name  as  here  used  includes  the  North  and 
South  forks  and  the  main  stream  formed  by  their  junction. 
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The  Forth  Fork  rises  in  Gibson  County  and  the  Middle  Fork  in  Car- 
roll County.  These  streams  unite  about  15  miles  above  Dyersburg, 
thence,  flowing  westerly  under  the  name  of  either  North  Fork  or  Mid- 
dle Fork  past  that  town,  joins  the  South  Fork  8^  miles  below,  thus 
forming  the  main  stream  of  the  Forked  Deer  Eiver. 

The  South  Fork  rises  in  McNairy  County  and  flows  in  a  general 
northwesterly  direction  for  about  250  miles.  Jackson,  about  148  miles 
above  its  junction  with  the  North  Fork,  is  held  to  be  the  head  of  navi- 
gation.   The  stream  for  some  distance  below  Jackson  is  very  small. 

The  main  stream  flows  southwesterly  and  enters  into  the  Obion  Kiver 
3.^  miles  above  its  mouth. 

"Formerly  the  Forked  Deer  liiver  entered  the  Mississippi  throuj^h  two 
channels  about  18  miles  below  the  present  mouth  of  the  Obion  iiiver. 
These  outlets,  now  called  "Lost"  and  '*01d"  channels,  are  nearly  closed 
by  snags  and  drifts,  but  water  flows  through  them  (luring  high -water 
stages  in  the  Mississippi  lUver.  About  fifty  years  ago  the  State  of 
Tennessee  cut  a  canal  about  three-fourths  of  a  mile  long,  known  as 
*<  Tiger  Tail,"  shutting  off  the  former  outlet  and  shortening  the  Forked 
Deer  liiver  about  one  half. 

The  navigable  channel  way  throughout  its  entire  length,  from  Dyers- 
burg,  Tenn.,  on  the  North  Fork,  and  from  Jackson,  Tenn.,  on  the  South 
Fork,  to  the  Mississii)[)i  liiver  was  in  its  original  condition  greatly 
obstructed  by  snags,  embedded  logs,  leaning  trees,  and  large  accumu- 
lations of  drift,  the  upper  sections  of  the  North  Fork  and  South  Fork 
being  very  crooked  and  tue  beuds  short  and  numerous.  The  North 
Fork  below  Dyersburg  averages  65  feet  in  width ;  the  South  Fork  about 
tlie  same.  From  the  junction  of  the  Nirth  and  South  forks  to  Key 
Corner,  the  last  highland  on  the  main  river,  11 J  miles,  the  river  is  from 
150  to  200  feet  wide,  though  at  several  sharp  bends  it  is  narrowed  to 
80  or  100  feet,  the  channel,  however,  at  these  points  being  generally 
clear  and  deep  and  the  banks  uniform  and  unbroken,  showing  but  little 
erosion.  The  fall  in  20  miles  is  0.58  feet.  From  Key  Corner  to  the 
Obion  liiver,  9 J  miles,  with  a  fall  of  15.77  feet,  the  river  flows  through 
the  ^lississippi  bottom  lands,  shoaling  rapidly  and  being  very  crooked. 
The  banks  are  high  but  alluvial,  and  therefore  subject  to  heavy  ero- 
sion. From  the  mouth  of  the  Forked  Deer  Kiver  to  mouth  of  the  Obi(m 
Iiiver,  Tennessee,  .'U  miles,  there  is  a  fall  of  4.20  feet,  channel  width 
from  GO  to  100  leet,  but  very  deep.  The  bars  at  the  mouths  of  the 
Forked  Deer  and  the  Obion  form  the  principal  obstructions  to  naviga- 
tion of  this  section. 

Four  exanjinations  and  one  survey  have  been  made  of  the  main 
Forked  Deer  River  and  its  two  navigable  branches — the  North  Fork 
and  the  South  Fork — during  the  period  from  1873  to  1897. 

The  original  project  provided  for  removing  surface  obstructions  so  as 
to  give  greater  ease  and  safety  to  navigation,  at  an  estimated  cost  of 
$30,750.  By  act  of  July  13,  1802,  83,000  was  appropriated  for  "com- 
pleting  improvement;'^  consequently  at  the  close  of  the  fiscal  year  end- 
ing June  30,  1897,  there  was  then  no  existing  approved  general  i)roject 
for  improving  the  Forked  Deer  River. 

Tlie  project  originally  provided  for  the  same  class  of  channel  work 
upon  the  main  stream  and  its  navigable  branches. 

The  work  of  improvement  was  begun  in  July,  1883, 

Tlie  amount  expended  to  the  close  of  the  fiscal  year  Jane  30, 1897,  for 
"maintenance"  was  $985.36,  resulting  in  thoroughly  clearing  the  chan- 
nel of  the  South  Fork  below  Chestnut  Bluff  of  surface  obstructions. 
All  work  was  done  by  hired  labor,  the  only  method  practicable  upon 
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this  streani.    No  work  was  done  nor  expenditures  made  for  »*  main- 
tenance" in  the  fiscal  year  ending  June  30, 1898. 

It  is  astimated  that  there  will  be  required'for  <<  maintenance"  of  the 
improved  channel  of  the  Forked  Deer  River  and  its  navigable  branches 
daring  the  fiscal  year  ending  June  30,  1900,  the  sum  of  $2,000. 

Jnly  1, 1897,  balance  anexpeuded $14.64 

July  1, 1898,  balance  unexpeDdetl 14. 64 

{Amount  thnt  can  be  profitably  expended  in  fiscal  year  ending  Juno  30, 
IJKK),  for  maintenance  of  improyement 2, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  snndry  civil  act  of  June  4, 1897.  / 

(See  Appendix  C  O  2.) 

3.  The  North  or  Middle  Fork  of  Forked  Deer  River ^  Tennessee^  from 
Dyersburg  to  the  Obion  River  and  thence  to  the  Mississippi  Rirer. — ^This 
stream  is  locally  known  as  the  North  Fork,  Forked  Deer  Kiver,  and 
Obion  Kiver,  having  a  total  length  of  33  miles.  The  Forked  Deer 
River,  inelnding  the  North  Fork,  has  been  previously  described  (see 
preceding  pages),  and  is  here  repeated  be('ause  a  separate  item  of 
appropriation  has  been  made  for  the  entire  stream  under  the  local 
head  of  the  North  Fork,  which  is  only  one  of  the  navigable  branches 
of  the  main  river. 

A  survey  was  made  from  Dyersburg,  Tenn.,  to  the  Mississipi)i  River 
in  18!)A,  and  resurvey  in  1897  from  Dyersburg  to  the  Obion  River.  It 
is  held  in  the  reports  submitting  these  surveys  that  the  streani  can  not 
be  made  navigable  all  the  year  by  means  of  channel  work,  and  that  a 
permanent  low-water  navigation  is  not  considered  practicable  except 
by  means  of  canalization.  A  general  estimate  of  $400,000  was  made 
for  a  slack- water  system. 

By  act  of  June  3, 189(),  $5,000  was  appropriated  for  inii)ioving  the 
stream  from  Dyersburg  to  the  Mississippi  River  under  tlie  general 
name  of  North  or  Middle  Fork  of  Forked  Deer  River,  Tennessee.  The 
approved  project  for  its  expenditure  is,  as  jirovided  by  said  act,  to 
clear  the  channel  of  surface  obstructions,  to  reduce  bars  and  shoals  at 
various  points  so  as  to  deepen  the  channel  and  make  it  navigable  for 
small  craft  at  a  3  foot  stage  from  Dyersburg  to  the  Mississippi  River. 

The  amount  expended  to  close  of  fiscal  year  June  3(>,  181)7,  was 
$1,052.94,  resulting  in  reducing  bar  at  mouth  of  Forked  I'eer  River 
and  removing  snags  and  heavy  masses  t)f  drift  in  the  lower  reaches  of 
the  river,  aiid  from  the  main  stream  to  the  junction  of  the  North  and 
South  Forks. 

In  the  fiscal  year  ending  June  30,  1898,  the  sum  of  81,235.24  has 
been  expended  in  repairs  of  boats  and  in  channel  work  from  Dyers- 
burg, Tenn.,  the  head  of  navigation  on  the  North  Fork,  to  the  mouth 
of  the  Forked  Deer  River,  about  29J  miles.  Work  was  be;:^  nn  A  ngnst  9, 
and  the  mouth  of  the  river  was  reached  October  10.  Snaus,  logs, 
leaning  trees,  stumps,  large  masses  of  drift,  and  surface  obstructions 
generally  were  removed  from  the  channel.  As  a  measure  of  economy 
the  same  plant  and  working  force  are  employed  upon  the  Forked  Deer 
and  Obion  rivers. 

The  commerce  of  this  stream,  so  far  as  can  be  ascertained,  consists 
almost  wholly  of  logs,  lumber,  and  timber  products  moved  in  rafts  or 
flatboats.  Some  live  stock  and  general  merchandise  also  reach  a  mar- 
ket by  way  of  the  river. 

The  commerce  during  the  fiscal  year,  so  far  as  could  be  ascertained, 
aggregated  21,363  tons,  having  an  estimated  value  of  $71,000.  Pas- 
sengers carried,  68, 
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The  benefits  derived  from  the  improvements  are  somewhat  indefinite. 
There  is  no  donbt  that  new  timber  lauds  have  been  opened  np  and  a 
certain  amonnt  of  local  navigation  developed,  mostly  carrying  logs  to 
mills  and  carrying  off  the  sawed  lumber, 

July  1, 1897,  balance  unexpended $3,947.06 

June  SiO,  189iB,  amount  expended  during  fiscal  year 1, 235. 24 

July  1, 1898,  balance  unexpended 2,711.82 

(See  Appendix  O  0  2.) 

4,  Cumberland  River^  Tennessee  and  KenttLcky. — (a)  Below  Nashville 
(191  miles). — This  section  of  the  river  is  usually  navigable  for  six 
months  in  each  year  for  all  steamboats  plying  upon  it;  for  boats  not 
drawing  over  3  feet  from  six  to  eight  months;  for  boats  drawing  IG 
inches  or  less  the  whole  year,  though  navigation  is  practically  closed  for 
several  mouths  during  low  water. 

An  examination  was  made  of  this  section  in  1871,  and  the  channel 
was  found  to  be  of  the  same  general  character  throughout  its  entire 
length,  obstructed  by  rock  reefs,  bowlders,  gravel  and  sand  bars,  snags, 
and  overhanging  trees. 

The  project  based  on  this  examination  provided  for  the  removal  of 
the  surface  obstructions  and  deepening  the  channel  by  excavation  and 
the  building  of  wing  dams.  This  project  was  supplemented  in  ld88,  on 
the  recommendation  of  a  Board  of  Engineer  Othcers,  by  the  proposed 
construction  of  a  pile  dike  with  crib  super^structure  for  the  improvement 
of  the  channel  at  the  mouth  of  the  river,  from  Smithlami  to  the  deep 
waters  of  the  Ohio,  for  which  Congress  made  provision  in  river  and 
harbor  act  of  September  19,  1800. 

The  total  amount  appropriated  under  the  original  project,  by  acts  of 
1871  to  181)0,  inclusive,  was  $305,000,  which  has  been  expended,  result- 
ing in  lengthening  the  season  of  navigation  by  giving  an  increased  depth 
at  low  water  and  greater  security  in  the  passage  of  obstructions. 

A  resurvey  of  the  mouth  of  the  river  was  made  in  November,  1806, 
under  the  provisions  of  act  of  June  3,  1896.  The  report  is  published 
in  Keport  of  the  Chief  of  Engineers,  1807,  pages  224:^-2245. 

In  1889,  under  provisions  of  act  of  August  11,  1888,  a  survey  was 
made  of  the  Lower  Cumberland  Eiver  from  Nashville  to  its  mouth  to 
ascertain  whether  necessary  to  establish  locks  and  dams.  On  this  sur- 
vey, and  estimates  submitted  tlijerewith,  is  based  the  existing  project  for 
imi)roving  the  river  below  Nashville,  consisting  of  (1)  the  extension 
of  the  lock  and-dam  system  of  the  Upper  Cumberland  to  the  lower 
river  by  the  construction  of  7  locks  and  dams,  extending  from  near 
the  mouth  of  Harj)eth  River  (Lock  A)  to  Big  Eddy  Shoals  (Lock  G), 
the  lock  chambers  to  be  each  280  ftet  available  length  by  52  feet  width, 
the  lifts  of  the  lock  varying  from  8J  to  UJ  feet,  aggregating  about  70 
fei^t;  (2)  of  tlie  improvement  of  the  Kentucky  Chute  at  mouth  of  river, 
as  recommended  by  Board  of  Engineer  Otticers  June  10, 1.S88  (lle])ort  of 
Chief  of  Engineers,  188S,  p.  1028);  (3)  of  the  channel  work  necessary 
below  Lock  G,  between  Big  Eddy  Shoals  and  mouth  of  river,  and  (4) 
snji^ging  and  removal  of  surface  obstructions  below  Nashville.  Total 
estimate  of  cost  of  entire  improvenient,  $1,004,500.  (Keport  of  Chief 
of  Engineers,  1890,  pp.  2151-2161.) 

The  act  of  July  13,  1892,  appropriated  $40,000  for  continuing  the 
im])rovement,  including  the  ra(mth  of  the  river,  and  "that  810,000  of 
this  sum,  or  so  much  thereof  as  may  be  necessary,  shall  be  available  for 
acquiring  site  and  locating  lock  and  dam  near  the  mouth  of  Harx)eth 
Eiver,  Tennessee."  This  provision  forms  the  initial  appropriation  for 
operations  under  the  project  or  plan  as  above  stated. 
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Harpeth  Shoals  are  the  most  formidable  obstraction  to  the  naviga- 
tiou  of  the  Lower  Oamberland,  and  to  overcome  this  obstacle  the  pres- 
ent project  has  in  view  that  the  lock  and  dam  near  mouth  of  Harpeth 
Eiver,  41i  miles  below  Nashville,  be  pressed  to  completion  as  rapidly 
a8  possible. 

Three  appropriations,  Skg^regskting  $150,000,  have  been  made  for 
work  under  the  project  for  canalization. 

The  ap[»ropriation  of  June  3,  1896,  $80,000,  is  sufficient  only  to  begin 
the  work  of  constructing  lock  and  dam  near  mouth  of  Harpeth  River 
(L<K;k  A). 

The  amount  expended  to  June  30,  1897,  under  present  project,  was 
$Go,140.07,  which  was  applied  principally  on  account  of  Lock  A,  near 
mouth  of  Harpeth  Kiver,  41.4  miles  below  Nashville,  in  the  paying  for 
sites  for  lock  and  abutment  of  dam,  erecting  temptirary  buildings,  con- 
structing cofferdam  700  feet  long,  clearing  sites,  right  of  way  and  bank 
at  the  lock  approaches,  building  lauding  pier,  tramway  and  gravity 
incline,  opening  and  stripping  quarries,  and  quarrying  and  moving  stone 
to  lock  site;  also  applied  to  surveying  banks  for  sites  for  lock  and 
abutment  of  Dam  B,  the  second  lock  of  the  series.  The  sites  selected 
are  near  Holliugsworth  Landing,  about  51  miles  below  Nashville.  As 
soon  as  the  maps  are  completed  the  sites  will  be  submittinl  for  approval. 
Surface  obstructions  were  removed  from  channel  below  Nashville. 

Daring  the  fiscal  year  ending  June  30,  1898,  the  sum  of  $52,465.06 
was  expended.  The  work  done  was  confined  to  strii)ping  quarry ;  quar- 
rying and  cutting  stone  for  masonry  of  lock  and  abutment;  repairing 
the  machinery,  tram  cars,  and  plant  generally;  sloping  and  riprappiug 
bank;  cementing  cistern  for  use  of  the  works,  and  fabricating  mooring 
ii  ons  or  line  hooks  to  be  placed  in  lock  walls.  From  the  material  taken 
out  of  the  quarry  there  was  obtained  9,444  cubic  yards  of  stone  suit- 
able for  masonry,  paving,  filling,  etc.  Transportation  between  quarry 
and  stone  yard  is  by  means  of  3-foot  gauge  tram  and  gravity  track. 
Two  thousand  one  hundred  and  nineteen  and  fifty-three  one-hundredths 
cubic  yards  of  pointed  face,  special  stones,  and  hollow  quoins  has  been 
cut.  Bough  stone  selected  for  backing — 5,412  cubic  yards —  was  scab- 
bled  sufiBcient  to  have  good  beds.  To  prevent  wash  at  the  junction  of 
cofferdam  and  bank  at  upper  end,  the  bank  was  sloped  and  riprapped, 
1,750  cubic  yards  of  material  moved,  and  322  cubic  yards  of  riprap 
placed  in  position.    No  channel  work  was  done  during  the  fiscal  year. 

The  U.  S.  S.  Weitzel  was  rebuilt  at  a  total  cost  of  $9,600.  A  new  hull 
was  constructed  (130  feet  by  24  feet  by  3  feet  9  inches),  old  machinery 
thoroughly  repaired,  necessary  new  machinery  and  fittings  supplied, 
and  all  placed  in  position  on  new  hull,  together  with  an  electric  plant 
of  sufficient  capacity  to  thoroughly  light  the  boat.  After  inspection 
and  a  satisfaetory  trial  trip  the  boat  was  accepted  June  25, 1898,  and 
renamed  the  Cumberland,  The  steamboat  will  be  used  on  both  secti^Tiis  of 
the  river;  therefore  the  cost,  as  authorized,  will  be  paid  equally  from  the 
appropriations  for  the  work  of  improvement  above  and  below  Nashville. 

The  availability  or  adaptability  of  the  improvement  for  the  purposes 
of  navigation  and  commerce  was  not  increased  at  the  close  of  the  fiscal 
year  by  work  done  under  the  existing  project,  and  can  not  be  until 
I^ck  A  is  completed  and  operated.  The  cost  of  maintenance  of  the 
river  in  its  present  condition,  as  improved  by  the  open-channel  work  of 
past  years,  is  estimated  at  about  85,(KK)  per  annum,  which  will  necessa- 
rily be  increased  as  each  lock  is  completed. 

The  commerce  of  the  Lower  Cumberland  River  during  the  fiscal  year, 
so  far  as  could  be  ascertained,  consisted  principally  of  grain,  coal,  logs 
and  lumber,  tobacco,  hay,  live  stock,  sand,  salt,  and  general  merchan- 
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dise,  accgregating  71,674  tons,  and    having  an  estimated    valne  of 
$7,788,530.    Passengers  carried,  16,085. 

July  1,  1897,  balance  unexpended $86,859.33 

June  30;  1898,  amount  expended  during  fiscal  year 52, 465. 66 

July  1,  1898,  balance  unexpended 34,393.67 

July  1,  1898,  outstanding  liabilities 6,147.25 

July  1, 1898,  balance  available 28,246.42 

Amount  (estimated)  required  for  completion  of  existing  project 1, 814, 500. 00 

Amount  that  can  be  profitablj-  expended  in  fiscal  year  ending  June 

30,  1900 200,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1806  and  1867  and  of  sundry  civil  act  of  June  4,  18i)7. 

{b)  Above  KanhviUe. — From  Nashville  to  head  of  Smith  Shoals,  mouth 
of  Rock  Castle  River  (357  miles). — This  section  of  the  river  is  usually 
ni.vi  4:able  from  Nashville,  Teun.,  to  Point  Burnside,  Ky.,  foot  of  Smith 
Sl.oa  s,  for  steamboats  drawing  not  more  than  3  feet  from  four  to  six 
mouths  of  each  year;  for  boats  of  greater  draft  from  two  to  throe 
months.  The  fall  is  223  feet,  or  about  8  inches  per  mile.  From  Nash- 
ville to  Caney  Fork  Kiver  (Carthage,  116  miles)  the  river  is  navigable 
for  steamboats  of  2^  feet  draft  from  six  to  eight  months,  and  ibr  those 
of  greater  draft  four  or  five  months.  Steamboats  of  light  draft  can 
ascend  to  l^urkesville,  236  miles  above  Nashville,  for  from  live  to  seven 
months,  and  larger  boats  four  or  live  months. 

Examinations  and  surveys  were  made  in  1870, 1874, 1879,  and  1880, 
which  formed  the  basis  under  which  work  was  done  until  the  adoption 
of  the  present  project.  The  nature  of  the  navigable  channel  way  and 
the  obstructions  in  the  river  above  Nashville  is  of  the  same  general 
character  throughout,  donsisting  of  ledges,  gravel  and  sand  bars, 
bowlders,  snags,  overhanging  trees,  and  rapid  currents,  and  of  mill- 
dams  in  the  section  of  the  river  above  the  mouth  of  Jellico  Creek. 
Under  the  old  project  $340,000  had  been  ap])ropriated  and  expended 
above  Nashville,  in  open-channel  work,  resulting  in  obtaining  an 
increased  depth  at  the  principal  obstructions  and  securing  a  longer 
and  safer  period  of  navigation. 

Instrumental  surveys  were  made  in  1882  and  1883,  which,  with  accom- 
panying estimates  (Report  of  Chief  of  Engineers,  1884,  p.  1003  et  seq.), 
furnish  the  basis  of  the  present  project  for  the  radical  improvement  of 
the  (Juinberland  liiver. 

This  project  originally  provided  for  the  construction  of  23  locks  and 
dams  between  Nashville,  Tenn.,  and  Burnside,  Ky.,  and  of  7  locks  and 
2  dams  at  Smith  Shoals,  using  the  river  itself  as  a  canal,  1  dam  at  Mill 
Shoals,  and  the  other  at  or  near  Shadowen  Shoals,  at  an  estimated  cost 
of  84,077,922.  The  project  stated  that  the  23  locks  between  Nashville, 
Tenn.,  and  Burnside,  Ky.,  "should  be  about  00  feet  wide  and  250  feet 
between  miter  sills,  though  perhaps  smaller  dimensions  would  answer 
the  purpose"  (Keport  of  Chief  of  Engineers,  1884,  p.  1604),  and  that 
the  dimensions  of  the  7  locks  at  Smith  Shoals  were  to  be  '*  55  by  140  feet 
in  the  chamber."  (Rei)ort  of  Chief  of  Engineers,  1882,  p.  1804.)  Tliis 
project  was  modified  by  enlarging  the  dimensions  of  each  lock-chamber 
to  280  feet  length,  52  feet  width,  and  from  10  to  12  feet  lift  with  4  feet 
of  water  on  lower  and  6  feet  on  upper  miter  sill.  (Report  of  Chief  of 
Engineers,  1888,  p.  1623.)  The  project  was  further  modified  as  to  chan- 
nel depth  by  increasing  the  depth  of  water  to  6.^  feet,  thus  providing 
for  a  minimum  navigation  of  6  feet  instead  of  4  feet.  Approved  Novem- 
ber 29,  1890.    Locks  Nos.  2,  3,  and  4,  as  constructed,  have  a  uniform 
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(leptb  of  6 J  feet  on  the  sills.  The  project  was  again  modified  Ao^ist 
12,  1895,  by  reducing  the  number  of  locks  on  the  Smith  Shoals  section 
to  six. 

The  present  project,  therefore,  provides  for  the  complete  canalization 
of  the  Cumberland  River  from  Nashville,  Teiin.,  to  the  head  of  Smith 
Shoals — mouth  of  Rock  Castle  River— by  a  system  of  lo<-kage,  conaiHt- 
ing  of  29  locks  and  dams,  if  that  number  be  necessary,  23  below  Bui  ti 
side,  Ky.,  and  6  above  that  point — the  Smith  Shoals  section — with  a  view 
lo  secure  a  minimum  channel  depth  of  G  feet;  locks  to  be  each  280  feet 
long  by  52  feet  wide,  and  having  from  10  to  12  feet  lift,  at  an  estimatrd 
cost,  as  revised,  of  $8,500,000.  (Report  of  Chief  of  Engineers,  18:»(i, 
pp.  1911, 1916.) 

The  cost  of  maintenance  of  the  river  in  its  present  condition,  as 
improved  by  open-channel  work  of  past  years,  including  the  necessary 
annual  snagging  operations,  is  estimated  to  be  about  $5,000  per  annum, 
which  estimate  will  necessarily  be  increased  as  each  lock  is  completed. 

The  amount  expended  under  the*existing  project  to  the  close  of  the 
fiscal  year  June  30, 1897,  was  $032,019.15,  of  which  sum  $I0,3G(>  44  wa8 
expended  on  the  account  of  the  Smith  Shoals  section.  This  expendi^ 
ture  has  been  applied  to  the  examination  of  the  river  banks  for  suit- 
able sites,  and  the  purchase  of  the  same  for  locks  and  abutments  of 
Dams  Nos.  1  to  7,  inclusive,  and  abutment  of  Dam  No.  22,  excepting  a 
small  tract  of  0.3G  of  an  acre  required  as  part  of  abutment  site  No.  7; 
fencing  and  clearing  sites;  completing  masonry  of  Locks  Nus.  1,  2,  3, 
and  4,  and  abutment  of  Dam  No.  1;  building  lock  keeper's  house  at 
Lock  No.  1;  protecting  banks  at  Lock  No.  2  by  riprapping  and  paving; 
building  cofferdam,  excavating  and  concreting  foundation  of  chamber 
of  Lock  No.  5;  purchase  and  repair  of  plant;  clearing  channel  of  sur- 
face obstructions  at  various  times  since  1892  from  Burnside,  Ky.,  prac- 
tically the  head  of  navigation,  to  Nashville,  Tenu. 

The  amount  expended  during  the  fiscal  year  ending  June  30,  1H|)8, 
was  $144,891.34,  of  which  amount  $880.50  was  expended  on  account 
of  the  Smith  Shoals  section  of  lockage. 

Work  done. — Locks  Nos.  1,  2,  3,  and  4,  no  active  operations  in  prog- 
ress. Lock  No.  5,  operations  were  carried  on  during  the  entire  fiscal 
year.  In  July  and  August  the  work  was  of  a  miscellaneous  chrvracter,  , 
moving  machinery  and  sheltering  same,  prospecting  for  quarries,  clear- 
ing United  States  lands,  etc.  In  September  the  lock  pit  was  pumped 
out,  and  excavation  and  laying  of  concrete  in  the  lock  chamber  wuh 
begun.  Concreting  was  finished  in  October,  638.4  cubic  yards  having 
been  laid.  From  October  19  to  November  25,  2,094  cubic  yards  of 
masonry  was  laid  in  the  lock  walls.  Of  stone  suitable  for  masonry, 
6,888.24  cubic  yards  was  quarried,  of  which  3,256.24  cubic  yards  was 
moved  to  lock  site  and  1,789.21  cubic  yards  cut.  Under  the  provisions 
of  the  act  of  June  4,  1897,  the  sum  of  $350,000  was  appropriated  for 
continuing  improvement  by  construction  of  Locks  Nos.  5,  6,  and  7. 
This  appropriation  by  authority  was  allotted  for  expenditure  as  follows : 
For  Lock  No.  5,  $90,000,  and  for  Locks  Nos.  6  and  7,  $260,000,  equally 
divided.  Of  the  amount  allotted  for  Lock  No.  5,  the  sum  of  $:i3,892.rj8 
has  been  expended.  The  work  was  carried  on  by  hired  labor  and  the 
purchase  of  supplies  under  existing  regulations. 

The  U.  8.  8.  Weitzel  and  Susette  were  employed  towing  stone  from 
•quarry  to  Lock  No.  5  and  moving  heavy  supplies  from  Nashville  to  the 
works  generally.  The  U.  S.  8.  Weitzel  has  been  rebuilt.  The  boat  has 
been  renamed  the  Cumberland. 

Lock  No.  6.— On  May  4, 1897,  a  continuous  contract  was  entered  into 
ENa  98—22 
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with  McArthar  Brothers  Company^  of  Chicago,  IlL  Total  considera- 
tion, $164,871.75. 

Work  done. — Earth  excayation,  993.7  cabic  yards;  rock  excayation, 
1,447  cubic  yards;  approach  excayation,  rock,  1,106.1  cable  yards; 
stone  filling,  556  cabic  yard^;  cut  stone  of  all  classes,  inspected  and 
deliyered  at  lock  site,  1,579.7  cabic  yards;  backing,  1,881.8  cable  yards. 
Total  indebtedness  incnrred  under  the  contract,  $37,708.34;  amount 
paid,  $29,063.81.    Ayailable,  $100,936.19. 

Look  No.  7. — ^On  May  4, 1897,  a  continuous  contract  was  made  with 
McArthur  Brothers  Company,  of  Chicago,  111.  Total  consideration, 
$18]L689.50. 

Work  done. — Excayation,  earth,  768.65  cubic  yards;  rock,  540.3  cubic 
yards;  cut  stone  of  all  classes  inspected  and  deliyered  at  lock  site, 
2,946.41  cubic  yards ;  backing,  6,701.55  cubic  yards.  Total  indebtedness 
incurred,  $68,766.34;  amount  paid,  $57,785.20.    Available,  $72,214.80. 

The  small  tract  (thirty-six  one-hundredths  of  an  acre)  needed  to  com- 
plete abutment  site  was  acquired  by  condemnation,  the  sum  of  $32.40 
being  paid  into  court  April  11,  1898,  for  the  same. 

Lock  No.  8. — Sites  selected  for  lock  and  abutment  of  dam  haye  been 
approved.  The  abutment  site  will  probably  be  acquired  by  voluntary 
purchase.  Efforts  are  being  made  to  purchase  the  lock  site  in  the  same 
manner;  otherwise  it  is  proposed  to  institute  proceedings  in  condemna- 
tion. 

By  act  of  June  3, 1896,  $20,000  was  appropriated  to  be  expended  in 
purchasing  sites  for  Locks  and  Dams  Nos.  21  and  22,  and  in  laying 
masonry  for  Locks  Nos.  21  and  22. 

Look  No.  21. — Sites  for  lock  and  abutment  have  been  condemned; 
final  action  of  Department  of  .Justice  as  to  title  not  yet  received. 

Lock  No.  22. — Sites  for  lock  and  abutment  havQ  been  acquired  by  the 
United  States. 

In  view  of  the  small  amount  of  funds  available  for  Locks  Nos.  21  and 
22  ($18,593.79),  in  the  interest  of  the  work  generally,  it  is  preferable, 
after  paying  for  the  sites  for  both  locks,  that  the  masonry  of  Lock  No. 
21  be  completed  before  beginning  work  on  Lock  No.  22. 

In  May  and  June  preparations  were  made  to  clear  the  channel  of  sur- 
face obstructions  above  Nashville,  but  an  unusually  low  stage  of  water 
prevented  the  snag  boat  reaching  the  head  of  navigation  at  Burnside, 
Ky.,  during  the  present  fiscal  year. 

^mxtk  Shoals  section.— Fvom  1876  to  1882  the  sum  of  $115,000  was 
appropriated  for  the  improvement  of  this  obstruction,  which  has  been 
expended  in  open  channel  work  under  the  old  project. .  The  present 
project  forms  part  of  the  general  project  for  improving  the  Cumberland 
Eiver  above  Nashville,  Tenn.,  and  originally  provided  for  the  construc- 
tion of  seven  locks  and  dams  between  Burnside,  Ey.,  and  mouth  of 
Bock  Castle  River,  a  distance  of  about  30  miles.  (See  Report  of  Chief 
of  Engineers,  1891,  p.  2270.)  Owing  to  an  increase  of  lifb  in  some  of 
the  locks,  the  number  can  be  reduced  to  six;  therefore  the  project  was 
modified  to  that  extent;  modification  approved  August  12, 1895. 

The  amount  expended  under  the  present  project  to  June  30, 1897, 
was  $19,366.44,  which  was  applied  to  survey  of  river  from  Burnside  to 
mouth  of  Rock  Castle  River,  30  miles,  to  determine  location  of  the  lock 
and  abutment  sites,  preparation  of  maps,  etc.,  and  in  payment  of  con- 
tingent expenses.  The  sites  selected  for  the  six  locks  and  abutments 
have  been  approved  and  authority  has  been  granted  to  acquire  the  sites 
by  voluntary  purchase  preferably,  otherwise  by  condemnation  if  neces- 
sary.   Abstracts  of  titles  to  the  lands  sought  to  be  acquired  have  been 
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made,  showing  the  record  to  April  18, 1898,  so  that  action  can  be  taken 
to  obtain  the  sites  as  soon  as  practicable.  The  amoaut  expended  on 
accoant  of  Smith  Shoals  daring  the  fiscal  year  ending  Jane  30, 1898, 
was  $886.50. 

The  availability  or  adaptability  of  the  improvement  for  the  parposes 
of  navigation  and  commerce  has  not  been  increased  by  the  work  done 
ander  the  existing  project,  and  can  not  be  antil  a  definite  section  of 
the  river  has  been  canalized  and  locks  pat  in  operation.  The  present 
condition  of  the  work  by  reason  of  its  character  and  incompleteness  is 
sach  that  it  has  not  at  present  any  appreciable  effect  apon  the  object 
songht  to  be  attained — that  is,  the  opening  ap  of  the  Upper  Cumber- 
land Biver  to  navigation — other  than  that  the  improved  channel  already 
secured  has  been  maintained. 

From  the  conditions  on  this  river  no  benefit  could  be  derived  firom 
the  canalization  until  it  be  extended  at  least  to  mouth  of  Ganey  Fork. 

The  commerce  of  the  Cumberland  Biver  above  Nashville  for  the  fiscal 
year  consisted  principally  of  co£d,  sand,  live  stock,  tobacco,  grain,  logs 
and  lumber,  and  general  merchandise,  aggregating  89,776  tons,  and  hav- 
ing an  estimated  value  of  $4,122,900.    Passengers  carried,  2,930. 

The  sundry  civil  act  approved  July  1, 1898,  contains  the  item  of  appro- 
priation of  $250,000  for  improving  Cumberland  Biver  above  Nashville, 
Tenn.;  for  continuing  improvement  by  construction  of  Locks  Nos.  5,6, 
and  7.  This  aniount  is  the  balance  of  the  $60i),000  authorized  to  be 
expended  for  this  work  under  the  continuous-contract  system  or  other- 
wise by  river  and  harbor  act  of  June  3, 1896. 

The  sum  appropriated  by  sundry  civil  act  of  July  1, 1898,  will  be 
insufficient  to  complete  the  dams,  lock  gates,  etc.,  for  Locks  Nos.  6  and  7. 

July  1, 1897,  balance  unexpended $412,980.85 

June  30, 1898,  amount  expended  during  fiBcal  year 144, 891. 34 

July  1, 1898,  balance  unexpended 268,089.51 

July  1, 1898,  outatanding  liabilitiee $9,483.36 

July  1, 1898,  amount  oovered  by  uncompleted  contracts 173, 150. 99 

182,634.35 

July  1, 1898,  balance  available 85,455.16 

{Amount  (estimated)  required  for  completion  of  existing  project 7, 155, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  endmg  June 
30,1900 •- : 500,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  G  0  3.) 

IMPROVEMENT  OF  TENNESSEE  RIVER  AND  ITS  TRIBUTARIES. 

This  district  was  in  the  charge  of  Miij.  Dan  G.  Kingman,  Gorps 
of  Engineers.  Division  Engineer,  Gol.  Henry  M.  Bobert,  Gorps  of 
Engineers. 

TENNESSEE  BIVER  SYSTEM. 

The  Tennessee  Eiver  receives  its  water  from  seven  different  States, 
and  the  total  area  drained  by  it  is,  in  roond  numbers,  44,000  square 
miles.  It  discharges  in  time  of  great  floods  not  less  than  700,000  cubic 
feet  of  water  per  second,  and  at  its  low-water  stages  its  discharge  each 
second  is  10,000  cubic  feet. 

The  Tennessee  Eiver  and  its  principal  tributaries  form  a  system  of 
internal  waterways,  capable  of  being  navigated  by  steamboats,  more 
than  1;350  miles  in  extent.    In  addition  to  thiS|  it  is  still  further  navi- 
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gable  by  rafts  and  flatboats  for  a  distance  of  more  than  1,050  miles, 
thus  making  a  system  of  navigable  water  of  the  United  States  2,^MD0 
miles  in  extent. 

The  river  is  not  navigable  daring  the  entire  year^  bat  the  improve- 
ments which  have  already  been  made  are  sufficient  to  demonstrate  that 
the  main  trunk  of  the  rivet  can  be  made  navigable  throughout  the  year, 
and  that  the  useful  season  of  navigation  can  be  greatly  lengthened  on 
all  of  the  tributaries.  The  whole  system,  on  account  of  the  hard  bot- 
tom of  the  streamsand  their  stable  banks,  and  from  the  fact  that  they  are 
seldom  obstructed  by  ice,  is  exceptionally  susceptible  of  improvement. 

Notwithstanding  the  many  obstructions  which  still  exist  in  the  river 
and  the  difficulties  and  dangers  of  navigation,  there  were  03  ditfereut 
steamboats,  of  an  aggregate  tonnage  of  10,000  tons,  and  319  baiges,  of 
a  carrying  capacity  of  100,000  tons,  employed  during  the  year  1897 
upon  the  system.  In  addition  to  these  a  large  amount  of  lumber  was 
transported  in  rafts,  and  a  considerable  amount  of  material  was  moved 
in  Hatboats,  of  which  no  record  could  be  obtained.  Tlie  statistics 
actually  collected  show  that  there  were  transported  upon  the  river  dur- 
ing the  year  above  mentioned  more  than  76,000  passengers  and  nearly 
1,100,000  tons  of  freight,  valued  at  $14,000,000. 

For  the  purpose  of  appropriation  and  administration  the  river  system 
has  been  subdivided  as  follows: 

i.  Tennessee  River, — (a)  Above  Chattanooga^  Tenn,  {188  miles), — ^This 
section  of  the  river  extends  from  the  junction  of  the  French  Broad 
and  Holston  rivers  to  Chattanooga.  In  its  original  condition  it  was 
obstructed  by  rock  reefs,  bowlders,  gravel  bars,  and  by  snags  brought 
down  by  freshets.  The  depth  of  water  on  the  bar.s  varied  from  10 
inches  to  30  inches  at  low  water,  and  the  current  was  at  some  places 
as  great  as  6  miles  an  hour.  The  river  was  examined  in  1830  by  Col. 
8.  H.  Long,  United  States  Topographical  Engineers,  and  a  i)roject  for 
its  improvement  was  prepared.  This  project  proposed  to  blast  a  chan- 
nel through  the  reefs,  reduce  the  gravel  and  sand  bars,  and  to  deepen 
the  water  on  the  bars  by  the  construction  of  wing  dams  and  training 
walls,  thus  contracting  the  waterway  so  as  to  secure  a  sale  navigable 
channel  3  feet  deep  at  average  low  water.  No  work,  liowever,  was 
done  by  the  United  States  under  this  project  until  1809,  when  an  allot- 
ment of  $35,000  was  made  for  improving  this  portion  of  the  river. 

In  1871  another  examination  was  made  between  Knoxville  and  Chat- 
tanooga,  with  the  result  of  somewhat  increasing  the  estimates  of  Colonel 
Long.  Work  was  carried  on  under  this  project  until  1893,  and  a  partial 
improvement  was  effected  at  29  of  the  43  obstructions  enumerated  by 
Colonel  Long  in  his  report  of  1830. 

The  river  and  harbor  act  .of  September  19, 1890,  required  that  a  care- 
ful and  comprehensive  survey  should  be  made  of  this  portion  of  the 
river  and  a  new  project  submitted  for  its  improvement.  This  survey 
was  made  under  the  direction  of  Col.  Henry  M.  Kobert,  Corps  of 
Engineers,  by  Capt.  John  Biddle,  Corps  of  Engineers,  and  a  report 
was  submitted  February  23, 1893,  and  received  Congressional  sanction 
in  the  river  and  harbor  act  of  August  18,  1894. 

The  total  amount  expended  to  June  30,  1895,  under  the  original 
project  was  $293,255.83. 

Since  the  adoption  of  the  present  project  to  June  30, 1897,  $45,832.86 
has  been  expended. 

This  work  has  resulted  in  greatly  improving  the  low- water  naviga- 
tion of  the  river,  and  the  season  of  navigation  has  been  materially 
lengthened. 
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The  commerce  on  the  river  has  increased,  and  the  cost  of  water  trans- 
portation has  been  reduced.  The  total  value  of  freight  carried  on  this 
I)ortion  of  the  river  during  the  calendar  year  ending  December  31, 1897, 
was  $2,693,802.85. 

During  the  fiscal  year  ending  June  30, 1898,  the  following  work  was 
done: 

Twelve  old  bridge  piers,  constructed  of  logs  and  filled  with  loose 
stones,  were  removed  from  the  river  near  Knoxville.  These  were  the 
remains  of  an  old  military  bridge  constructed  during  the  civil  war  by 
the  troops  under  the  command  of  General  Bumside.  The  stone  obtained 
from  these  piers  was  used  in  repairing  the  dams  and  training  walls  in 
the  vicinity. 

At  the  Marysville  Bailroad  Bridge  near  Knoxville,  the  channel  was 
cleared  of  loose  rock,  the  old  dams  were  repaired  and  strengthened, 
and  a  training  wall  350  feet  long  was  built  downward  from  the  foot  of 
the  island.  Three  spur  dams,  of  an  average  length  of  130  feet,  were 
connected  with  the  training  wall,  the  object  of  this  work  being  to 
equalize  the  slope  and  diminish  the  velocity  of  the  current  in  the  vicin- 
ity of  the  bridge. 

At  Caney  Creek  Shoals  2,100  cubic  yards  of  gravel  was  dredged 
from  the  bar  near  the  head  of  the  shoals.  The  training  wall  was  length- 
ened 214  feet,  the  stone  being  obtained  from  the  quarry  previously 
opened. 

A  trip  was  made  by  the  fleet  over  the  river  from  the  junction  of  the 
French  Broad  and  Holston  rivers,  4  miles  above  Knoxville,  to  Chatta- 
nooga, a  distance  of  188  miles.  Overhanging  trees  which  interfered  with 
navigation  were  cut,  and  snags  in  the  channel  removed.  To  accomplish 
this  work  8,500  leaning  trees  were  felled  and  1,018  snags  removed. 

July  1, 1897,  balance  unoxpenc'ftd $21,911.31 

J u lie  ^,  1898)  amount  expended  daring  fiscal  year 15, 0 4. 04 

July  1,1898,  balance  unexpended^ 6,907.27 

J  nly  1, 1898,  outstanding  liabilities 438.37 

July  1, 1898,  balance  available 6,468.90 

{Amount  (estimated)  required  for  completion  of  existin^r  project 585, 000. 00 
Auionnt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1900    30,  000. 00 
Submitted  in  comnliauce  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 

•  (o)  Below  Chattanooga,  Tenn.  (485  miles), — The  original  condition  of 
the  river  from  Chattanooga  to  Browns  Ferry  was  unfavorable  to  navi- 
gation, the  channel  being  obstructed  by  rock  reefs,  bars,  bowlders,  and 
projecting  rocky  points,  permitting  the  passage  of  vessels  from  six  to 
nine  months  annually.  From  Browns  Ferry  to  Florence  it  was  navi- 
gable only  at  unusually  high-water  stages,  owing  to  the  obstructions 
known  as  Big  and  Little  Muscle  shoals.  Navigation  between  Florence 
and  Kiverton,  Ala.,  was  limited  to  about  six  months  annually,  owing  to 
the  obstructions  known  as  Colbert  and  Bee  Tree  shoals. 
The  existing  project  of  improvement  is  as  follows: 

(1)  By  blasting  and  dredging  to  remove  existing  obstructions  to 
navigation  at  Ross  Towhead,  in  the  mountain  section,  at  Bridgeport 
and  Guntersville,  and  elsewhere  on  the  river. 

(2)  Building  a  canal  14.5  miles  long,  70  to  120  feet  wide,  and  6  feet 
deep,  to  permit  navigation  past  the  river  obstruction  known  as  Big 
Muscle  Shoals,  the  canal  to  have  nine  locks,  each  60  feet  wide  by  300  feet 
long;  and  to  cross  Shoal  Creek  by  means  of  an  aqueduct  900  feet  long 
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and  60  feet  wide.  Constructing  a  canal  IJ  miles  long  to  enable  vessels 
to  avoid  the  obstractiou  known  as  the  Elk  Kiver  Shoals;  this  canal  to 
have  two  locks,  one  at  each  end. 

(3)  Constructing  at  Little  Muscle  Shoals  a  canal  about  3  miles  long 
and  6  feet  deep,  with  two  locks,  each  60  feet  wide  by  300  feet  long,  and 
with  5  feet  on  the  miter  sills,  at  an  estimated  cost  of  $1,537,762. 

(4)  Constructing  a  canal  8  miles  long,  150  feet  wide,  and  7  feet  deep, 
past  the  Colbert  and  Bee  Tree  shoals  obstructions,  with  one  guard  lock 
at  the  upper  end  and  one  lock  with  25foot  lift  at  the  lower  end;  these 
locks  to  be  80  feet  wide  and  350  feet  long,  and  with  6  feet  on  the  miter 
sills,  at  an  estimated  cost  of  $2,500,000. 

(6)  Protecting  LivingwSton  Point,  Kentucky,  from  destruction  by 
revetments  of  stone  and  brush  carried  well  down  the  bank  below  the 
wator  surface,  supplemented  by  pile  and  stone  dikes.  This  work  is 
necessary  to  the  preservation  of  the  harbor  of  Paducah,  Ky. 

(())  Making  a  survey  of  the  river  from  Riverton,  Ala.,  to  the  moutb, 
and  the  removal  of  snags  and  other  obstructions  from  the  channel. 

The  total  amount  expended  to  June  30,  1897,  was  $4,438,214.43. 

This  expenditure  had  resulted  in  the  completion  of  the  Big  Muscle 
Shoals  and  Elk  River  Shoals  canals  and  their  approaches  at  a  cost  of 
$3,181,726.50,  and  in  the  improvement  of  Little  Muscle  Shoals  by  exca- 
vation and  the  construction  of  wing  dams,  whereby  its  navigation  was 
greatly  improved.  But  as  the  results  show  that  the  requisite  depth 
could  not  be  obtained  in  this  manner,  the  new  project  for  a  canal  at 
Little  Muscle  Shoals  was  adopted  October  29, 1890, 

In  like  manner  the  Bee  Tree  and  Colbert  shoals  were  temporarily 
improved  and  the  season  of  navigation  over  them  materially  lengthened 
by  channel  work  at  a  cost  of  $02,243.41.  This  was  before  the  adoption 
of  the  present  project  for  the  lateral  canal. 

The  masonry  of  the  lift  lock  at  Colbert  Shoals  has  been  completed, 
and  the  right  ofl  way  for  the  canal  has  been  purchased  and  paid  for. 

During  the  fiscal  year  ending  June  30, 1898,  work  of  chdnnel  improve- 
ment, mainly  by  blasting  and  dredging,  has  been  done  in  the  mountain 
section  at  a  point  known  as  the  "  Skillet,''  where  the  river  is  exceed- 
ingly narrow  and  the  fall  and  current  excessive.  Over  6,000  cubic 
yards  of  loose  rock  and  gravel  was  removed  and  the  conditions  greatly 
improved.  At  the  "  Pot "  and  "  Pan,"  in  the  mountain  section,  a  large 
number  of  bowlders  lying  upon  the  bank,  which  interferred  with  the 
flow  of  the  current  and  also  with  the  passage  of  boats  at  high  stages, 
was  drilled,  blasted,  and  removed.  • 

At  Williams  Island  5,800  cubic  yards  of  rock  and  gravel  was  removed 
by  blasting  and  dredging,  and  an  additional  quantity  was  broken  up 
by  blasting  but  could  not  be  removed  owing  to  the  insuflSciency  of  the 
appropriation. 

At  Ross  Towhead  the  former  work  done  had  not  been  suflQcient  to 
accomplish  the  degree  of  improvement  required.  An  area  110  feet 
wide  by  1,100  feet  long  was  drilled  and  blasted,  the  material  being 
blue  flint  of  exceeding  hardness.  The  debris  so  formed  was  removed 
by  dredging;  about  8,000  cubic  yards  mainly  of  broken  rock  was  taken 
away. 

The  masonry  for  the  lift  lock  at  Riverton  was  practically  completed 
in  the  previous  year,  and  a  plan  had  been  prepared  by  a  Board  of  Engi- 
neers for  the  construction  of  the  entrance  to  the  lock.  The  earth  exca- 
vation of  the  entrance  was  placed  under  contract,  but  this  work  was  not 
completed  until  too  late  in  the  season  to  permit  the  construction  of 
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the  masonry.  The  contractor  removed  something  over  60,000  cubic 
yards  of  earth,  which  was  placed  on  the  spoil  banks  south  of  the  lock, 
and  has  been  so  shaped  and  graded  as  to  form  a  mound  the  length  of 
the  lock  and  about  100  feet  wide  on  top.  The  top  of  this  mound  is 
about  3  feet  above  extreme  high  water,  and  will  be  used  as  a  site  for 
the  lock  keeper's  house  and  for  such  storerooms  or  tool  houses  as  it  may 
be  necessary  to  build.  The  surface  of  the  mound  has  been  carefully 
shaped.  Sod  has  been  planted  upon  it,  so  as  to  increase  its  stability 
and  resistance  to  water,  and  to  improve  its  appearance.  Three  thou- 
sand two  hundred  cubic  yards  of  solid  rock  was  excavated  from  the 
entrance,  and  the  material  used  in  the  construction  of  heavy  dry  stone 
walls  to  protect  temporary  earth  slopes  at  the  sides  of  the  cut. 

About  1,700  cubic  yards  of  dimension  stone  was  procured  by  pur- 
chase and  was  transiK)rted  to  the  lock  site.  A  new  quarry  was  opened 
at  Cherokee,  Ala.,  which  will  furnish  suitable  limestone  for  the  comple- 
tion of  the  entrance.  Only  about  350  yards,  however,  was  taken  out  . 
and  forwarded  to  Biverton.  A  great  deal  of  face  stone  has  been  cut. 
Arrangements  have  been  made  for  the  purchase  of  cement  and  sand. 
The  materials  gathered  for  the  construction  of  the  entrance  are  worth 
over  $22,000. 

Plans  have  been  prepared  and  submitted  for  the  construction  of  the 
guard  lock  and  gates  of  the  Golbert  Shoals  Canal,  and  much  study  has 
been  given  to  the  operating  machinery  and  hydraulic  power  for  the  lift 
lock'. 

The  subject  of  the  disposal  of  the  storm  water,  which  in  the  natural 
course  would  flood  the  canal,  has  been  carefully  considered,  and  a  plan 
has  been  submitted  and  approved. 

The  volume  of  the  levee  between  the  canal  and  the  river,  which  forms 
an  essential  feature  of  the  project,  has  been  carefully  computed,  and  is 
found  to  be  greatly  in  excess  of  the  material  which  the  canal  trunk  will 
supply.  It  will  be  necessary  to  determine  whether  this  extra  earth 
required  shall  be  obtained  by  making  the  canal  wider  or  deeper  than  is 
now  proposed,  or  procured  from  borrow  pits  outside  the  right  of  way. 

In  the  fall  of  1897  a  dredging  plant,  consisting  of  a  dipper  dredge 
with  towboat  and  the  proper  number  of  scows,  was  hired  by  contract 
and  sent  to  work  at  the  lower  end  of  the  Tennessee  Eiver.  This  was 
done  to  determine  whether  the  material  could  be  readily  removed  in 
tliis  way,  and  if  the  resulting  improvement  would  be  reasonably  perma- 
nent. Work  was  done  at  six  or  seven  different  points  upon  the  lower 
30  miles  of  the  river,  and  some  very  bad  places  were  greatly  improved. 

The  dredge,  assisted  occasionally  by  surface  blasting,  was  found  to 
be  able  to  remove  with  ease  and  economy  any  of  the  material  there 
encountered;  29,000  cubic  yards  of  gravel,  more  or  less  cemented  in 
its  natural  condition,  was  so  removed,  but  it  will  require  soundings  to 
be  made  at  the  present  law  water  to  ascertain  whether  the  cuts  have 
filled  in  or  not. 

The  study  of  the  results  of  the  recent  survey  below  Biverton  indicates 
that  there  are  not  less  than  fifty-one  places  where  dredging  is  neces- 
sary, and  that  this  work  will  require  the  removal  of  about  650,000  cubic 
yards  of  material,  of  which  about  10  per  cent  is  rock.  With  this  large 
amount  of  dredging  in  prospect  it  is  very  desirable  that  the  United 
States  should  procure  a  powerftd  dipper  dredge  and  a  proper  equip- 
ment of  dump  scows.    The  cost  of  this  plant  will  be  about  $30,000. 

In  addition  to  this  work,  the  United  States  snag  barge  belonging  to 
this  district  was  sent  over  the  river  from  Biverton  to  Paducah  and 
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retorn.  It  removed  all  suags  which  could  be  found  aud  broke  op  and 
destroyed  a  number  of  other  obstructions;  455  snags,  98  stamps,  848 
sunken  logs,  8  wrecks,  12  bowlders,  and  other  obstructions  were  removed. 

Jaly  1, 1897,  balance  nnezpended $251,311.60 

Jone  30, 1898,  amoant  expended  during  fisoal  year 115, 769. 08 

Jnly  1, 1898,  balance  anexpended 135,542.52 

July  1, 1898,  ontstanding  liabilities *$11,723.93 

July  1, 1898,  amount  covered  by  uncompleted  contracts 3, 692. 38 

— ^— — ^        15, 416. 81 

July  1,1898,  balance  avaQable 120,126.21 


Amount  (estimated)  required  for  completion  of  existing  project 5, 362, 939. 81 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,1900 1,000,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  DDL) 

2.  Operating  and  care  of  Muscle  Shoals  Canal^  Tennessee  River. — This 
canal  has  been  maintained  in  a  state  of  efficiency  and  roidiness  for  use 
throughout  the  entire  year.  The  number  of  steamboats  and  barges 
that  used  the  canal  during  the  calendar  year  ending  December  31, 1897, 
was  217,  and  the  freight  carried  was  5,119  tons,  worth  $88,565.65.  The 
total  number  of  lockages  was  1,842. 

The  canal  is  16  miles  in  length  and  has  eleven  locks.  It  has  a  rail- 
road nearly  15  miles  in  length,  aud  a  large  number  of  buildings  for  the 
occupancy  of  the  employees  of  the  United  States  and  for  other  purposes. 

The  total  cost  of  operating  and  care  for  the  liscal  year  ending  June 
30,  1898,  was  $68,868.17.  This  is  a  little  in  excess  of  the  cost  of  the 
previous  year,  but  the  increase  is  due  to  the  fact  that  the  lock  gates 
and  the  steel  aqueduct  were  cleaned  and  painted.  A  sand  blast  was 
used  to  remove  the  old  paint  and  scale,  and  red  lead  was  applied  to  the 
fresh,  bright  surface  of  the  me'al.  The  dams  above  the  Elk  River 
Division,  which  had  been  brea<*hed  and  otherwise  iiyured  by  the 
prr-vions  flood,  were  also  repaired. 

In  1895  authority  was  given  for  the  construction  of  a  dry  dock  near 
Lock  No.  6  on  the  Muscle  Shoals  Canal,  for  the  purpose  of  providing  a 
place  for  the  repair  of  the  floating  ])lant  belonging  to  the  improvement 
works  of  the  Tennessee  River,  one-half  of  the  cost  of  the  same  to  be 
charged  to  operating  and  care  of  Muscle  Shoals  Canal  and  one  half  to 
the  general  improvement  of  the  river.  The  dry  dock  was  cojnpleted  in 
February,  1897,  and  since  that  time  has  been  constantly  used  in  the 
repair  of  the  Government  plant.  It  is  the  only  dock  within  a  radius 
of  250  miles,  and  its  use  to  a  limited  extent  for  the  repair  of  private 
boats  would  doubtless  be  of  great  service  to  the  commercial  interests. 
There  is  no  existing  law,  however,  permitting  it  to  be  so  used,  aud  I 
recommend  that  Congress  specially  provide  that  the  said  dry  dock  may 
be  used  lor  the  examination  and  repair  of  vessels  for  private  parties, 
under  such  regulations  and  for  such  compensation  as  may  from  time  to 
time  be  fix.ed  by  the  Secretary  of  War. 

(See  Appendix  D  D  2.) 

3.  French  Broad  and  Little  Pigeon  rivers^  Tennessee. — French  Broad 
River. — This  river  rises  in  the  western  slopes  of  the  Blue  Ridge  Moun- 
tains in  North  Carolina  aud  enters  the  State  of  Tennessee  at  Paint 

*  Of  the  outstanding  liabilities  $6,022.18  is  for  wages  due  dnrins  the  yean  1878  to 
1890,  which  remain  unclaimed  and  probably  never  will  be  claimed. 
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Kock,  and  after  a  course  of  121  miles  in  that  State  anites  with  the 
Holstoii  Eiyer  4^  miles  above  Knoxville,  thus  forming  the  Tennessee 
Elver. 

In  its  original  condition  the  river  was  obstracted  by  rock  reefs,  sand 
and  gravel  bars,  and  also  by  bowlders,  snags,  and  overhanging  trees. 

The  project  for  its  improvement  provides  for  the  removal  of  all  sur- 
face obstructions,  for  the  excavation  of  channels  through  the  reefs  and 
bars,  and  for  the  concentration  of  the  water  and  the  regulation  of  its 
flow  by  means  of  wing  dams  and  training  walls,  so  as  to  secure  a  channel 
depth  of  2i  feet  at  ordinary  low  water  as  far  as  Leadvale,  70  miles  from 
the  river  mouth. 

The  amount  expended  to  June  30, 1897,  was  $67,605.29. 

This  exx)euditure  resulted  in  the  improvement  of  navigation  below 
Dandridge,  50  miles,  by  deepening  and  clearing  the  channel,  removing 
the  dams  constructed  for  fish  traps,  constructing  wing  dains,  sills,  and 
training  walls,  and  revetting  the  banks  where  necessary.  The  work  in 
every  case,  when  properly  planned,  has  been  singularly  successful,  and 
at  several  points,  such  as  Hanging  Hock  Shoals,  Seven  Island  Shoals, 
and  Bryant  Shoals,  whicli  places  were  formerly  almost  insurmountable, 
boats  now  pass  at  all  stages  without  difficulty. 

The  total  value  of  freight  carried  on  the  French  Broad  River  during 
the  calendar  year  1897  was  $617,255.80,  which  is  about  ten  times  the 
total  amount  expended  on  the  river  since  the  improvement  was  begun 
in  1880. 

In  the  latter  part  of  July,  1897,  the  fleet  belonging  to  the  Upper 
Tennessee  River  was  sent  to  the  French  Broad  to  carry  out  such 
improvement  as  the  funds  available  would  allow. 

At  Hanging  Rock  Shoals  the  dams  and  training  walls  were  repaired 
and  a  portion  of  caving  bank  was  riprapped ;  2,100  cubic  yards  of  stone 
was  used  for  this  purpose. 

At  Bryant  Shoals,  near  the  month  of  the  Little  Pigeon  River,  860 
cubic  yards  of  stone  and  bowhlers  was  removed  from  tbe  channel. 

At  Seven  Island  Shoals  1,700  cubic  yards  of  loose  rock  was  removed 
from  the  channel  and  used  in  the  repair  of  dams  and  training  walls, 
and  660  cubic  yards  of  stone  was  quarried  in  addition,  for  the  same 
purpose.  A  timber  crib  728  feet  long  was  constructed  to  protect  the 
bank  of  a  rapidly  caving  bend. 

At  Greens  Reef  750  cubic  yards  of  solid  rock  was  drilled,  blasted, 
and  removed.  And  elsewhere  along  the  river  at  various  points  1,250 
cubic  yards  of  loose  stone  was  removed  from  the  channel  and  used  in 
riprapping  the  banks  or  repairing  and  strengthening  the  dams. 

Little  Pigeon  River. — This  river  is  formed  by  the  junction  of  its  east 
fork  and  south  fork  at  Sevierville,  Tenn.,  and  flows  in  a  northwesterly 
direction  for  about  5  miles,  where  it  empties  into  the  French  Broad 
about  32  miles  above  Knoxville. 

In  its  original  condition  it  was  obstructed  by  rock  and  gravel  shoals 
and  by  rapids. 

The  project  provides  for  the  removal  of  the  bar  near  the  mouth  of 
the  river  and  the  removal  of  the  shoal  below  Gatlettsburg,  so  as  to 
permit  light  draft  steamers  to  reach  this  place. 

The  amount  expended  to  June  30, 1897,  was  $1,150.39,  which  resulted 
in  some  improvement  of  the  bar  below  Gatlettsburg,  about  90  cubic 
yards  of  rock  having  been  excavated  from  the  channel  and  placed  in  a 
riprap  dam. 

A  channel  30  inches  deep  at  low  water  was  dredged  through  the  bar 
at  the  mouth  of  the  Little  Pigeon  ^  1,505  cubic  yards  of  loose  i^ock  and 


346    BEPOET  OP  THE  CHIEF  OP  ENGINEERS,  U.  8.  ABMY. 

Rniall  bowlders  was  removed,  and  about  two-thirds  of  this  was  used  in 
riprappiug  the  head  of  McOroskeys  Island,  which  was  rapidly  washing 
away,  and  the  remainder  was  used  for  repairing  the  dam  across  the 
island  chute. 

It  is  impracticable  to  separate  the  freight  carried  on  the  Little  Pigeon 
lliver  from  that  carried  on  the  French  Broad,  as  the  same  boats  are 
engaged  in  the  trade,  and  the  Little  Pigeon  practically  amounts  to  an 
additional  landing  on  the  French  Broad. 

July  1, 1897,  balance  unexpended $6,244.32 

Jane  30, 1898,  amount  expended  during  fiscal  year 5, 848. 62 

July  1, 1898,  balance  unexpended 395.70 

July  1, 1898,  outstanding  liabilities 131.23 

July  1, 1898,  balance  available 264.47 

{Amount  (estimated)  required  for  completion  of  existing  project 85, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  jearendinj;  June  30, 1900    10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  riyer  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  D  D  3.) 

4.  Clinch  River j  Tennessee. — This  river  rises  in  the  Cumberland  Moun- 
tains in  Virginia,  and  after  following  a  southwesterly  course  empties 
into  the  Tennessee  River  at  Kingston,  104  miles  above  Chattanooga. 
About  230  miles  of  the  river  lies  in  the  State  of  Tennessee. 

In  its  original  condition  the  channel  was  obstructed  by  rock  reefs, 
sand  and  gravel  bars,  bowlders,  snags,  and  overhanging  trees. 

The  present  project  provides  for  channel  excavations,  removing  sur- 
face obstructions,  and  the  construction  of  wing  dams  and  training 
walls,  80  as  to  seotire  a  navigable  channel  2  feet  in  depth  at  ordinary 
low  water  from  the  mouth  of  the  river  up  to  Clinton,  about  70  miles, 
and  of  li  feet  in  depth  from  Clinton  to  Haynes,  or  Walkers,  Ferry,  about 
76  miles.  From  Haynes  Ferry  to  Osborne  Ford,  in  Virginia,  a  distance 
of  120  miles,  it  is  proposed  simply  to  remove  the  loose  rock  and  bowl- 
ders, reduce  the  rock  ledges,  remove  snags,  overhangingjtrees,  and  simi- 
lar obstructions,  so  as  to  assist  raft  and  Hatboat  navigation  at  the 
stages  at  which  the  river  is  ordinarily  used. 

The  amount  expended  to  June  30, 1897,  was  $37,153.20,  which  resulted 
in  reducing  many  of  the  reefs,  removing  obstructions  from  the  channel, 
building  several  wing  dams  and  training  walls,  whereby  the  channel 
was  so  tar  improved  as  to  enable  the  river  to  be  used  at  stages  2  to  3 
feet  lower  than  before  the  improvement  was  begun. 

The  total  value  of  the  freight  carried  on  this  river  during  the  calen- 
dar year  1897  was  $903,238.40,  which  is  about  twenty-four  times  the 
total  amount  expended  on  the  river  since  the  improvement  was  begun 
:n  1880. 

It  is  very  desirable  before  going  further  with  the  execution  of  the 
project  that  a  complete  survey  of  the  river  should  be  made  and  a 
detailed  plan  and  estimates  prepared,  in  order  that  it  may  be  known 
with  accuracy  how  much  the  iwpfovement  will  cost  and  to  what 
extent  it  will  be  practicable  to  carry  it. 

In  July,  1807,  a  working  party  of  about  twenty  men  was  assembled 
at  Osborne  Ford,  the  recognized  head  of  navigation  of  this  river,  and 
descended  the  river  to  its  mouth,  occupying  about  three  months  in  the 
trip.  On  the  way  down  the  party  improved  the  channel  by  the  removal 
of  bowlders,  gravel,  and  loose  stone,  and  by  reduction,  by  drilling  and 
blasting,  of  numerous  ledges  and  reefs.  Many  overhanging  trees  were 
also  cut  and  numerous  snags  removed.    In  the  execution  of  this  work 
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about  6,600  cubic  yards  of  large  bowlders  and  reefs  was  drilled, 
blasted,  and  removed ;  4,000  cubic  yards  of  stone  and  gravel  was  also 
removed,  300  trees  were  cut,  and  703  snags  removed  irom  the  channel. 
While  this  work  did  not  include  all  of  a  similar  nature  which  might 
be  advantageously  and  cheaply  done,  yet  it  did  effect  such  an  improve- 
ment as  enables  the* river  to  be  navigated  with  safety  at  a  lower  stage 
than  it  could  ever  be  used  before.  The  timber  raftsmen,  who  princi- 
pally use  the  upper  part  of  the  river,  state  that  they  can  bring  out 
rafts  now  upon  a  foot  less  water  than  before  this  work  was  done. 

July  1,  1897,  balance  unexpended $4,346.80 

JuneSOy  1898,  amount  expended  during  fisoal  year 2,927.98 

July  1,  1898,  balance  unexpended 1,418.82 

July  1,  1898,  outstanding  liabilities '. 28.84 

July  1,  1898,  balance  available 1,389.'98 

{Amount  (estimated)  loquired  for  completion  of  existing  project 8, 500. 00 
Amount  that  canbe  profitably  expended  in  fiscal  year  ending  June  30, 1900      8, 500. 00 
Submitted  in  oompliauce  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  D  D  4.) 

Major  Kingman  was  also  charged  with  the  duty  of  making  surveys  ol 
the  following  localities,  reports  of  the  results  of  which  will  be  duly 
submitted  when  received: 

i«  Tennessee  River  below  Biverton^  Ala. 

2.  Elk  River i  Tennessee. 

IMROVEMENT  OF  FALLS  OF  OHIO  RIVER,  OF  WABASH  RIVER,  INDIANA 
AND  ILLINOIS,  OF  WHITE  RIVER,  INDIANA,  AND  OF  TRADEWATER, 
GREEN,  ROUGH,  AND  KENTUCKY  RIVERS,  IN  KENTUCKY.  OPERATING 
AND  CARE  OF  THE  LOUISVILLE  AND  PORTLAND  CANAL,  AND  LOCKS 
AND  DAMS  ON  GREEN  AND  BARRIEN  RIVERS. 

This  district  was  in  the  charge  of  Capt.  J.  G.  Warren,  Corps  of 
Engineers,  having  under  his  immediate  orders  Maj.  William  W.  Harts, 
Cr.  S.  Volunteers,  first  lieutenant.  Corps  of  Engineers,  from  September 
1, 1897,  to  April  10, 1898.  Division  Engineer,  Col.  Henry  M.  Eobert, 
Corps  of  Engineers. 

1,  Falls  of  the  Ohio  River  at  Louisville^  Ky. — Previous  to  June  4, 1897, 
the  two  divisions  of  the  work  of  improvement  of  tlie  falls  of  the  Ohio. 
was  provided  for  by  separate  appropriations,  one  of  which  was  appli- 
cable to  work  at  the  head  of  the  Louisville  and  Portland  Canal,  the 
other  to  the  "Indiana  Chute,"  or  channel  on  the  Indiana  side  of  the 
river.  The  sundry  civil  act  of  June  4, 1807,  combined  the  two  projects 
and  provides  for  work  under  both  under  one  general  head,  and  in  the 
last  annual  report  the  statements  of  funds  pertaining  to  each  were  set 
forth  and  followed  by  a  money  statement  for  the  combined  work. 

The  projects  under  which  work  has  been  and  is  now  in  progress  are 
as  follows:  The  original,  adopted  in  1883  and  slightly  modified  in  1885; 
the  revised,  approved  January  28, 1890.  On  the  latter  date  the  present 
plans  for  improvements  on  both  sides  of  the  river  were  approved,  after 
having  been  examined  and  submitted  by  a  Board  of  Engineer  Officers 
convened  for  that  purpose.  The  project  pertaining  particularly  to  the 
enlargement  of  the  easterly  end  of  the  canal  provides  for  widening  the 
canal  on  its  northerly  side  from  a  point  725  feet  below  Fourteenth  Street 
Eailroad  Bridge,  where  the  width  of  the  canal  is  abruptly  increased 
from  90  to  210  feet.  This  latter  width  ia  gradually  increased  through 
a  distance  of  nearly  2,800  feet  to  325  feet  at  the  head  of  the  canal  proper. 
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where  the  enlarc^ement  is  expanded  into  a  capacious  basin  1,200  feet 
wide  and  practically  parallel  to  the  Kentucky  shore. 

The  Indiana  Ohate  is  the  main  channel  of  the  river  over  the  falls  of 
the  Ohio,  and  originally  was  very  crooked  and  had  irregular  rocks  pro- 
jecting from  the  sides  and  bottom,  rendering  it  unsafe  for  navigation 
except  at  high  stages  of  water.  The  object  of  the  project  is  to  so 
improve  the  channel,  by  the  construction  of  dikes,  excavation  of  reefs, 
etc.,  as  to  render  it  available  for  descending  boats  and  tows  when  the 
river  reaches  a  stage  of  8  feet,  upper  canal  gauge. 

The  object  of  the  improvements  on  both  sides  of  the  river  has  the 
same  purpose  in  view,  viz,  to  facilitate  the  movement  of  commerce 
X^ast  this  point.  At  present  there  is  not  sufficient  room  at  the  head  of 
the  canal  for  making  or  breaking  tows  preparatory  to  leaving  or  enter- 
ing the  canal.  This  causes  much  delay  to  traffic  and  often  results  in 
considerable  additional  expense,  by  reason  of  the  fact  that  tows  arriv- 
ing on  a  falling  stage,  and  one  too  low  to  continue  via  the  Indiana  Chute 
are  unable  to  get  the  boats  through  the  locks  in  time  to  continue  their 
journey  before  the  water  reaches  a  stage  too  low  to  float  the  loaded 
craft,  thus  compelling  them  to  lie  over  and  wait  for  another  rise  to 
o(*eur,  which  involves  harboring  the  boats  and  consequent  exi^enses. 
Tlie  enlargement  at  the  head  of  the  canal  will  afford  ample  room  for 
breaking  and  arranging  tows,  enable  them  to  be  handled  with  rapidity 
and  ease,  and  reduce  delay  and  expense  to  the  movement  of  commerce 
to  the  minimum. 

The  improvement  of  the  Indiana  Chute  channel  is  to  afford  an  open 
river  route  for  commerce  at  times  when  traffic  is  heaviest  and  the  locks 
are  closed  on  ac(;ount  of  the  water  reaching  a  stage  of  12.7  feet  or  more. 
Eight  feet,  upper  gauge,  was  adopted  as  the  depth  when  the  open  river 
channel  would  be  available,  for  the  reason  that  but  few  tows  arrive  on 
a  less  stage,  and  consequently  these  would  only  be  delayed  long  enough 
to  pass  the  locks.  At  stages  ot  8  feet  or  more  the  principal  movement 
of  coal. and  similar  bulky  and  heavy  commodities  occurs;  with  the 
improved  channel  and  a  stage  of  8  feet  or  more  water,  the  tows  will  be 
able  to  proceed  on  their  way  without  delay  and  expense  incident  to 
awaiting  their  turn  for  lockage  and  breaking  and  rearrangement  after 
I)assing  through  the  canal. 

The  total  expenditures  under  these  projects  to  June  30,  1897,  were 
$1,000,763.84.  Only  portions  of  the  improvements  are  available  at 
present  for  the  purposes  of  commerce,  on  account  of  their  incomplete 
state.  It  is  worthy  of  note,  however,  that  the  steamer  City  of  New 
Orleam^  length  2U0  feet,  tonnage  1,586.28,  drawing  6  feet,  ascended  the 
open  river  channel  of  the  "falls"  without  help,  on  a  stage  of  7.8  feet, 
falls  gauge,  May  9, 1898. 

Expenditures  during  the  past  fiscal  year  amounted  to  $113,056.79, 
and  were  for  the  completion  of  the  retaining  wall  at  the  westerly  end 
ot  the  enlargement  at  the  head  of  the  canal;  continuation  of  the  work 
of  drilling,  blasting,  and  removing  excavated  material  south  of  the  new 
north  wall ;  removal  of  reefs  to  grade  in  the  open  channel  above  the  rail- 
road bridge,  and  dik^  construction  at  Willow  Point. 

Statistics  of  the  quantity  and  character  of  commerce  interested  may 
be  seen  by  reference  to  the  report  for  "operating  and  care  of  Louis- 
ville and  Portland  Canal." 

The  sundry  civil  act  of  July  1,  1898,  contains  the  following  item: 

ImproYins  Falls  of  Ohio  River  at  LouisTille,  Kentucky :  For  completing  improTe- 
menti  including  Indiana  Chute  Falls,  one  hundred  and  siztY-seyen  thousand  two 
hundred  and  filty  dollars,  of  which  sum  fifteen  thousand  dollars  shall  be  osed  for 
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reetoring  the  levee  and  banks  of  the  Ohio  Biver  at  or  near  Shawneetown,  Illinois, 
recently  swept  away  by  the  high  waters  in  said  river,  sach  snm  to  be  immediately 
available. 

From  the  above  it  will  be  seen  only  (152,250  of  the  amount  appro- 
priated is  applicable  to  the  "falls"  projects,  and  that  $15,000  of  the 
estimated  cost  of  work  under  those  projects  has  been  diverted  by  law 
to  work  at  Shawneetown;  therefore  this  latter  amount  ($15,000)  is  con- 
tinued in  the  estimate  of  amount  required  to  complete,  and  should, 
according  to  custom,  be  provided  in  the  next  'sundry  civil  act  passed 
by  Congress. 

Jaly  1, 1897,  balance  nnexpended $359,236.16 

Amoant  appropriated  by  sundry  civil  act  approved  Jaly  1, 1898 152, 250. 00 

511.  486. 16 
Jane  30, 1898,  amount  expended  daring  fiscal  year 113,  OoG.  79 

Jaly  1,1898,  balance  unexpended 398,429.37 

July  1,1898,  outatonding  liabilities 11,905.36 

July  1,1898,  balance  available 386,524.01 

{Amount  (estimated)  required  for  completion  of  existing  project 89, 697: 60 
Amountthatcan  be  protitably  expended  in  ftsciilyeareniliujr  J  une30, 1900    90, 000. 00 
Submitted  in  compliance  witb  requirements  of  sectious  2  of  river  and 
barbor  acts  of  1866  and  1867  and  of  sondry  civil  act  of  June  4,  1897. 

(See  Appendix  E  E  1.) 

2.  Operating  and  care  of  Louisville  and  Portland  Ganal^  Kentucky, — 
The  present  work  is  the  outgrowth  of  the  construction  of  the  canal  by 
a'private  corporation  and  its  transfer  to  the  United  States  by  authority 
of  Congress  in  1874.  The  canal  is  about  2  miles  long  and  90  feet  wide; 
there  are  two  new  masonry  locks  in  flight,  the  chambers  of  each  being 
3o0  feet  long  and  80  feet  wide. 

The  annual  estimates  and  projects  have  provided  for  the  operation 
and  maintenance  of  the  canal  in  good  navigable  condition,  together 
with  such  special  work  as  may  from  time  to  time  be  found  necessary  to 
make  it  sufficient  to  meet  the  demands  of  navigation  and  commerce. 

Exx)enditure8  from  July  1, 1880,  when  tolls  were  abolished  and  the 
canal  became  a  direct  charge  on  the  Treasury,  to  June  30, 1898,  amounted 
to  $1,348,375.84,  not  including  outstanding  liabilities. 

The  canal  is  available  to  commerce  at  all  stages  of  water  less  than 
12.7  feet,  upper  gauge,  and  serves  its  purpose  by  permitting  free  navi- 
gation around  the  falls  of  the  Ohio  Kiver  at  stages  of  water  when  the 
passage  can  not  be  made  by  the  open  river  channel. 

Expenditures  during  the  fiscal  year  ending  June  30,  1898,  were, 
besides  those  for  ordinary  operating  expenses,  for  construction  of  a 
combined  dredge  and  derrick  boat,  for  construction  of  a  new  hull  for 
the  drill  boat,  for  enlargement  of  coal  bin,  for  construction  of  two  new 
dump  scows,  automatic  gate,  old  locks,  part  of  retaining  wall,  dry 
dock,  etc. 

The  total  expenditures  for  all  purposes  during  the  year  were  $87,569.12. 

The  quantity  and  character  of  the  commerce  interested  is  given  in 
Appendix  E  E  2  of  this  report. 

The  total  quantity  of  commerce  passed  through  the  locks  during  the 
year  was  1,114,991^  tons,  an  increase  of  29,186^  tons  over  last  year. 

(Bee  Appendix  E  E  2.) 
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3.  Wahash  River  j  Indiana  and  lUinait. — ^In  its  ori^nal  condition  this 
river  was  badly  obstracted  with  shoal  bars,  accamalations  of  snags, 
rock  reefs,  and  uamerons  secondary  channels  or  cat-offs,  which  lessened 
the  flow  of  water  through  the  main  channeL  There  cooid  be  no  navi- 
gation except  at  high  stage  of  water. 

The  original  project  is  that  sabmitted  byMaj.G.Weitzel  in  1872,  pro- 
viding for  special  improvements  at  twelve  designated  points  and  a  gen- 
eral improvement  of  the  river  from  its  month  to  Lafayette,  Ind.,  by 
means  of  light-draft  boats  and  dredges,  and  antil  March  3, 1881,  appro- 
priations were  applicable  to  this  whole  reach  of  river.  The  act  of  Con- 
gress of  that  date  separated  the  river  into  two  sections,  with  Yincennes, 
Ind.,  as  the  dividing  point.  Since  then  specific  appropriations  have 
been  made  for  each  section.  Otherwise  the  project  has  never  been 
amended  or  revised,  notwithstanding  the  fact  that  with  existing  condi- 
tions neither  it  nor  the  original  estimates  are  applicable  or  adequate  to 
a  systematic  improvement  of  the  river. 

From  the  commencement  of  the  work  in  1872  to  March  31, 1881,  the 
expenditures,  all  of  which  were  for  work  below  Vincennes,  amounted  to 
$324,845.44.  Since  March,  1881,  expenditures  for  each  section  of  the 
river  are  given  below  separately: 

(a)  Below  Vincennes. — From. March,  1881,  to  June  30, 1897,  expendi- 
tures for  work  below  Yinceunes  amounted  to  $362,985.65,  including 
$25,000  expended  for  levee  work  at  Irayville,  Ul.  From  1884  to  the 
present  year  the  greater  part  of  the  appropriations  for  "below  Yin- 
cennes"  has  been  applied  to  the  construction  of  a  masonry  lock  and 
timber  dam  with  masonry  abutments  and  timb^  gnide  cribs  at  Grand 
Bapids.  The  lock,  dam,  abutments,  and  guide  cribs  have  been  com- 
pleted. Since  the  operations  and  funds  have  been  concentrated  to 
complete  the  structures  just  mentioned,  and  necessarily  suspended 
elsewhere  on  the  river,  the  improvements  at  other  places  have  rotted 
away  or  been  damaged  by  ice  and  freshets.  High  water  has  cut 
its  way  around  them,  leaving  the  river  as  badly  obsti*ucted  as  it  was 
before  its  improvement  was  commenced,  and  with  no  permanent 
improvements  to  its  navigation  and  commerce  other  than  the  channels 
cut  through  solid  rock  and  the  lock  and  dam  at  Grand  Eapids,  which 
latter  will  be  of  little  benefit  unless  the  river  is  improved  in  such  man- 
ner as  to  enable  boats  to  reach  that  point.  Therefore,  considered  as 
an  entirety,  this  section  of  the  river  at  a  normal  stage  is  not  available 
for  navigation.  The  obstructions  now  existing  present  no  unusual 
features  to  indicate  that  they  would  be  difficult  to  overcome,  and  with 
sufficient  funds  for  regular  and  continuous  operations  the  river  could 
be  easily  adapted  to  the  requirements  of  commerce.  The  improve- 
ment, however,  should  begin  at  the  mouth  of  the  river  and  be  carried 
continuously  up  stream.  Expenditures  during  the  year  amounted  to 
$6,810.07,  and  were  for  the  completion  of  the  guide  cribs  below  the 
lock  at  Grand  Bapids  and  for  examinations  of  the  river  between 
that  point  and  its  mouth,  including  a  survey  of  the  cut  off  at  New 
Harmony,  Ind.,  which  was  found  to  be  the  worst  obstructed  portion  of 
the  river,  the  conditions  at  that  point  being  such  as  to  practically  cut 
the  navigation  of  the  river  in  two.  A  careful  survey  of  the  cut-off 
has  been  made,  the  details  of  which,  together  with  the  outlines  of  an 
approved  plan  for  work  at  this  point,  estimated  to  cost  $60,000,  will  be 
found  in  Appendix  £  E  3.  A  detailed  discussion  of  the  present  con- 
dition of  the  river  and  of  what  is  required  for  its  improvement  so  as  to 
be  beneficial  to  navigation  and  commerce  will  also  be  found  in  that 
appendix. 
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J0I7  1,  1897^  balaace  unexpended $7,168.91 

Jane  90, 18SNg,  unoimt  expended  during  fiieal  year 6,810.07 

July  1,  1898,  balance  unexpended 358.84 

July  1,  1898,  outBtanding  liabilitiee 25.76 

July  1,  1898,  balance  available 338.09 

{Amoant  (estimated)  requ ived  for  completion  of  existin/s^  project 60, 000. 00 
Amonntthatcanbeprofitablyexpended  in  fiscal yeareudingJuneSO,  1900    20, 000. 00 
Submitt«d  in  compliance  with  requirements  of  sectious  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 

(ft)  Above  Vincennes. — Since  this  part  of  the  river  has  become  the  object 
of  si>ecific  appropriations  the  sum  of  $89,287.39  had  been  expended 
to  June  30, 1897.  Formerly  a  fairly  good  channel  3  feet  in  depth  was 
maintained,  but  for  several  years  past  the  appropriations  have  been  too 
small  to  i>ermit  of  other  than  snagging  operations  at  irregular  intervals. 
The  channel  at  present  is  only  available  for  navigation  at  the  higher 
stages  of  water.  At  low  water  the  numerous  sna^^s,  bars,  and  second  ary 
channels  render  navigation-reven  with  the  hghtest  draft  boats — 
extremely  uncertain.  The  only  operations  in  progress  on  this  reach  of 
river  daring  the  fiscal  year  was  a  short  period  of  snagging  work  done 
with  a  snag  scow  which  was  towed  to  Terre  Haute,  Ind.,  and  then 
worked  down  stream  by  a  crew  consisting  of  a  master  laborer,  hoisting 
engineer,  cook,  and  eight  laborers.  No  regular  line  of  steamboats  ope- 
rate over  this  section  of  the  river.  The  only  traffic  is  during  high  stages 
of  water,  when  a  few  light-draft  boats  make  irregular  trips  to  transport 
com,  wheat,  oats,  and  similar  commodities  to  the  nearest  railway  for 
reshipment. 

July  1, 1897,  balance  unexpended $2,212.61 

June  30, 189^,  amount  expended  during  fiscal  year 1, 873. 91 

July  1, 1898,  balance  unexpended 338.70 

{Amount  (estimated)  required  for  completion  of  existing  project 4, 000. 00 
Amountl^atcau  beprohtablyexpendedin  fiscal  yearendiDgJune30, 1900      4, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  E  E  3.) 

4.  Operating  and  care  of  loch  and  dam  at  Chrand  Rapids^  Wabash 
River. — ^This  lock  and  its  dam  were  built  from  funds  derived  from 
appropriations  for  improving  Wabash  Eiver,  Indiana  and  Illinois.  The 
operating  exi>enses  were  also  paid  from  that  appropriation  until  March 
1, 1897,  since  which  date  they  have  been  paid  from  allotments  from  the 
indefinite  appropriation  for  operating  and  care  of  canals  and  other 
works  of  navigation,  act  of  July  5,  1884.  The  annual  projects  and 
estimates  provide  for  the  operation  of  the  lock  and  such  repairs  thereto 
and  the  appurtenant  structures  as  may  be  necessary  to  maintain  them 
in  good  condition.  From  March  1, 1897,  to  June  30, 1897,  the  expend- 
itures amounted  to  $166.75. 

The  expenditures  during  the  fiscal  year  ending  June  30,  1898, 
amounted  to  $539.15,  and  were  for  the  lock  tender's  salary,  repairs  and 
repainting  lock  gates,  signal  lights^  clearing  lock  chamber  of  deposits, 
etc. 

(See  Appendix  E  E  4.) 

5.  White  River^  Indiana. — Originally  this  river  was,  throughout  the 
entire  reach  embraced  within  the  project,  badly  obstructed  by  rock 
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reefs,  sboals,  remains  of  old  structures,  and  a  very  great  number  of 
snags.    It  could  be  navigated  only  during  high  stages  of  water. 

The  original  project  is  based  upon  the  report  of  examinations  of 
the  White  River  and  its  forks,  Indiana,  submitted  December  31, 1878, 
by  Maj.  Jared  A,  Smith,  Corps  of  Engineers,  and  the  tirst  provision 
for  improvement  was  ma<le  in  the  river  and  harbor  act  of  March  3, 1879. 
The  object  was  to  provide  a  channel  as  far  as  might  be  practicable 
'^without  constructing  locks  and  dams."  A  depth  of  2  feet  is  indi- 
cated, but  no  detinite  minimum  of  channel  was  specified.  In  this 
project,  which  has  not  been  amended  or  revised,  the  estimated  cost  was 
$150,000.  The  act  of  August  18,  1804,  provided  for  a  resurvey  of  the 
river.  For  detailed  rejjort  of  this  survey  and  estimate  of  cost  of 
improvements,  together  with  recommendations,  see  ])age8  2483-2504, 
Keiiort  of  the  Chief  of  Engineers  for  fiscal  year  ending  June  30, 1897. 

The  funds  available  were  not  sufficient  for  any  operations  during  the 
year. 

The  total  expenditure  to  June  30, 1897,  is  $119,188.26.  The  lower 
13  miles  of  the  river  is  navigable  for  boats  drawing  3  feet;  above  this 
to  the  junction  of  the  two  forks  and  about  5  miles  up  East  Fork  boats 
drawing  18  inches  can  navigate  about  one  month  of  the  year.  Low- 
water  navigation  on  the  forks  is  impracticable,  and  the  better  portion 
of  the  river  Will  soon  become  full  of  snags. 

July  1,  1897,  balance  uDexpended $811.74 

JuLe30,  1898,  amount  expended  during  fiscal  year...' 107.92 

July  1,  1898,  balance  unexpended 703.82 

(See  Appendix  E  E  6.) 

6.  Tradewater  Rirer^  Kentucky. — This  river,  before  any  improvement 
work  was  commenced,  was  practically  closed  by  a  rock  bar  near  its 
mouth,  and  higher  up  by  logs,  snags,  drift  piles,  leaning  trees,  and 
bars. 

The  project,  adopted  in  1881,  provides  for  clearing  the  river  and  its 
banks  of  obstructions  and  opening  a  channel  40  feet  wide  and  2^  feet 
dtei)  during  six  months  of  the  year,  the  improvement  to  extend  41 
miles  up  stream  from  its  mouth  in  the  Ohio  River. 

Up  to  June  30,  1897,  $16,068.48  had  been  expended,  resulting  in 
securing  a  channel  through  the  rock  bar  at  the  mouth  of  the  river  and 
in  removing  obstructions  from  the  channel  and  banks  throughout  the 
distance  mentioned  in  the  project.  However,  no  work  has  for  several 
years  been  done  toward  keeping  the  stream  clear  of  snags.  A  report 
of  a  recent  examination  of  the  river  will  be  found  on  pages  2476-2 48ii, 
Report  of  the  Chief  of  Engineers  for  the  fiscal  year  ending  June  30, 
181)7.    No  work  was  done  during  the  year  on  account  of  lack  of  funds. 

July  1,  1897,  balance  unexpended.^ $431.52 

July  1,  1898,  balance  unexpended 481.53 

(See  Appendix  E  E  6.) 

7.  Lock  No,  J2j  Oreen  River,  at  Rumseyj  Ky. — ^The  deficiency  act 
approved  March  3,  1893,  appropriated  $65,000  for  rebuilding  this  lock, 
wliich  in  1892  was  reported  unsafe  for  navigation. 

The  project  for  the  work,  approved  in  1893,  calls  for  the  construction 
of  a  new  lock  on  the  river  side  of  the  old  lock,  with  certain  changes  of 
existing  conditions  to  make  them  conform  to  the  location  of  the  new 
lock. 
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The  amount  expended  to  Jane  30, 1896,  was  $160,079.74,  and  resulted 
in  the  completion  of  the  new  walls,  ^ates,  etc.,  and  dredging  approaches, 
and  the  resumption  of  navigation  through  the  new  lo<;k  on  December  8, 
1895.  Guide  cribs  above  the  lock  remain  to  be  constracted  and  a  por- 
tion of  the  grading  is  yet  unfinished,  but  the  funds  on  hand  are  believed 
to  be  sufficient  and  no  further  appropriation  is  necessary. 

July  1, 1897,  balance  unexpended $9,920.26 

July  1, 1898, baUoce  unexpended 9,920.26 

(See  Appendix  E  £  7.) 

8.  Oreen  Biver,  above  mouth  of  Big  Barren  River ^  Kentucky. — The 
river  above  slack  water  afibrded  by  Dam  No.  4,  Oreeu  River,  is 
obstructed  by  snags,  overhanging  trees,  bowlders,  etc.,  which,  under 
the  decision  that  present  funds  are  applicable  only  to  the  construction  of 
Lock  No*  5,  it  has  not  been  possible  to  remove.  It  is  recommended  that 
future  appropriations  be  so  worded  as  to  permit  the  necessary  work  of 
clearing  the  pool  being  done.  This  could  be  accomplished  by  making 
the  appropriation  title  read:  "Improving  Green  Kiver,  Kentucky, 
above  month  of  Big  Barren  River,  continuing  improvement;"  or,  if 
Congress  at  its  next  session  defers  further  appropriation,  then  it  is 
recommended  that  the  funds  at  present  available  be  made  applicable  to 
the  work  of  clearing  the  pool  above  Lock  No.  5,  which  work  can  be  done 
not  only  more  readily  and  economically  before  the  pool  level  is  increased 
by  the  completion  of  the  lock  and  dam,  but  can  be  done  most  advan- 
tageously at  intervals  when  the  plant  now  on  hanjl  can  be  spared  for 
that  purpose  from  other  parts  of  the  district. 

The  originally  adopted  project  for  the  improvement  of  this  portion  of 
Green  River,  Kentucky,  is  contained  in  the  report  and  project  sub- 
mitted by  Maj.  D.  W.  Lockwood,  Corps  of  Engineers,  under  date 
of  August  11,  1891,  and  provided  for  the  extension  of  slack-water 
navigation  from  the  upper  limit  of  Pool  No.  4  to  Mammoth  Cave,  Ken- 
tucky, by  the  construction  of  two  locks  and  dams,  the  combined  lift  of 
both  aggr*>gating  27  feet.  The  estimated  cost  of  each  lock  and  dam  was 
placed  at  $180,673.20,  or  a  total  estimated  cost  of  the  whole  project  as 
$361,346.40 

The  project  and  estimate  have  not  been  modified,  excepting  as  mod- 
ified by  the  following  act  of  July  13, 1892: 

Improving  Green  River,  Kentncky,  above  the  mouth  of  the  Big  Barren  River:  For 
Lock  No.  5,  according  to  report  and  recommendation  of  Major  D.  W.  Lockwood, 
Corps  of  Engineers,  United  States  Army,  submitted  August  11, 1891. 

This  practically  reduced  that  project  to  one-half  its  original  extent 
and  the  amount  of  the  estimate  to  that  required  for  one  lock  and  dam; 
hence  in  the  money  statement  below  the  "  amount  (estimated)  required 
for  completion  of  existing  project  is  the  unappropriated  balance  of  the 
estimated  amount  required  for  the  completion  of  only  one  of  the  locks 
and  dams  contemplated  in  the  project  as  originally  submitted. 

The  expenditures  to  June  30, 1897,  aggregating  $16,549.05,  were  for 
the  necessary  land  on  the  lock  side  of  the  river,  the  construction  of  a 
lock  tender's  dwelling,  temporary  store  sheds,  shops,  etc.,  and  purchase 
of  materials  for  the  construction  of  the  lock,  and  excavation  for  foun- 
dation of  lock. 

The  work  is  not  available  for  the  purposes  of  navigation  on  account 
of  its  incomplete  state.    The  foundation  and  land  wall  of  the  lock  were 
completed  during  the  year,  leaving  the  river  wall,  gates  and  operating 
devices,  guide  cribs,  and  dam  to  be  constructed. 
EKa  98—23 
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July  1, 1897,  balance  unexpended $78,460.95 

June  80, 189B,  amount  expended  during  fiscal  year 64,845.21 

July  1,  1898,  balance  unexpended 13,605.74 

July  1,  1898,  outstanding  liabilities 158.17 

July  1, 1898,  balance  available 13,447.57 

{Amount  (estimated)  required  for  completion  of  existing  project 85, 673. 20 
Amounttbatoanbeprofitably  expended  in  fiscal  year  ending  June  30, 1900    85, 673. 20 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  E  £  8.) 

9.  Operating  and  care  of  locks  and  dams  on  Oreen  and  Barren  riverSy 
Kentucky. — Originally  the  locks  and  dams  in  these  rivers  were  bailt  by 
the  State  of  Kentucky.  When  the  United  States  acquired  possession 
of  these  river  improvements,  December  11, 1888,  navigation  of  the  sys- 
tem was  broken  at  Lock  No.  3,  Green  River,  the  river  wall  at  that  lock 
having  fallen  into  the  river;  the  lower  end  of  the  land  wall  at  Lock  No. 
1,  Barren  Elver,  was  badly  cracked  and  liable  to  fall  at  any  time,  and 
both  walls  at  Lock  No.  2,  Green  River,  were  in  a  dangerous  condition. 
The  channels  of  the  pools  were  much  obstructed  by  snags  and  land- 
slides. 

Since  the  United  States  acquired  control  unobstructed  navigation 
throughout  the  entire  system  has  been  restored  by  either  extensive 
repairs  or  new  work.  The  expenditures  for  repairs,  operation,  and 
maintenance  to  June  30, 1897,  aggregated  $655,600.72.  During  the  fiscal 
year  ending  June  30, 1898,  the  expenditures  amounted  to  $64,779.61, 
and  were  for  the  operation  and  maintenance  of  the  several  locks  and 
dams  and  working  plant,  including  the  construction  of  a  concrete  rein- 
forcement to  the  lower  end  of  the  river  wall  at  Lock  No.  4,  Green  River, 
and  the  reconstruction  of  a  portion  of  the  dam  at  Lock  No.  2,  Green 
River.  The  completion  of  the  latter  work  will  be  effected  during  the 
present  season. 

Statements  of  traffic  and  commerce  through  the  locks  will  be  found 
in  Appendix  £  E  9  of  this  report. 

(See  Appendix  E  E  9.) 

10.  Rough  RivcTy  Kentucky. — In  its  original  condition  the  river  was 
very  much  obstructed  by  overhanging  trees  on  the  banks  and  by  snags, 
logs,  and  bowlders  in  the  bed  of  the  river.  The  lower  8  miles  of  the 
stream  is  aHected  by  backwater  from  the  Rumsey  Dam  (No.  2)  on  Green 
River,  but  above  this  the  stream  had  but  little  depth  at  low  water. 

The  project  for  improvement,  adopted  in  1890,  is  to  clear  the  river  of 
obstructions  and  locate  and  construct  a  lock  and  dam  near  the  site  of 
the  old  ones,  so  as  to  carry  slack  water  to  Hartford,  Ky. 

The  amount  expended  to  June  30,  1897,  was  $92,737.56,  and  has 
resulted  in  the  completion  of  the  lock  and  dam  and  clearing  the  chan- 
nel of  obstructions  throughout  the  distance  covered  by  slack  water. 

The  only  work  during  the  year  consisted  of  a  period  of  sixty-nine  days' 
snagging  operations  and  the  construction  of  a  fence  to  inclose  th^  locik 
grounds.  The  completion  of  the  lock  and  dam  provides  water  trans- 
portation to  Hartford,  Ky. 

The  unexpended  balance  is  sufficient  to  complete  the  work  remain- 
ing to  be  done  under  the  project. 
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Jalj  1, 1897,  balance  nnexpended $12,762.44 

Jnne  30, 1896,  amonnt  expended  daring  fiscal  year 1,687.95 

Jnly  1, 1898,  balance  anezpended 11,074.49 

July  1, 1898,  outatanding  liabiliUea 17.27 

July  1, 1898,  balance  available 11,057.22 

(See  Appendix  E  E  10.) 

11.  Operating  and  eare  of  lock  and  dam  in  Bough  River ^  KentucJcy. — 
Thl8  lock  and  dam  were  boilt  from  funds  provided  in  appropriations 
for  improving  Bough  Biver^  Kentucky,  and  opened  to  navigation 
December  12, 1896,  and  the  expenses  of  its  operation  and  care  since 
Jaly  1, 1897,  paid  for  from  the  indefinite  appropriation  for  operating 
and  care  of  canals  and  other  works  of  navigation. 

The  annual  project  and  estimate  for  the  past  year  provided  for 
nothing  further  than  the  operation  and  care  of  the  lock  and  current 
repairs  incident  thereto.  The  expenditures  during  the  year  amounted 
to  $859.08. 

The  lock  affords  slack- water  navigation  to  Hartford,  Ky.  The  chan- 
nel of  the  river  above  the  lock  was  cleared  of  snags  and  other  obstruc- 
tions at  the  expense  of  the  appropriation  for  <4mproving  Bough  Biver, 
Kentucky.'^ 

(See  Appendix  E  E  11.) 

1J2.  Kentucky  River^  Kentucky.^  At  the  time  the  project  was  adopted, 
in  1879,  the  five  locks  and  da!r>s  built  by  the  State  of  Kentucky  many 
years  ago  were  in  a  dilapidated  condition  and  had  been  practically 
abandoned  and  allowed  to  go  to  ruin  by  the  State.  Tbe  channel  was 
also  much  obstructed  by  snags  and  leaning  trees.  Portions  of  dams 
Nos.  1  and  2,  in  the  lower  part  of  the  stream,  were  gone  entirely,  so  that 
navigation  was  suspended. 

The  original  and  present  project  was  adopted  in  1879  (report  printed 
in  the  Annual  Beport  of  the  Chief  of  Engineers  for  1879,  pp.  1398- 
1422)  and  provided  for  repairing  and  rebuilding  the  five  old  locks  and 
dams,  removing  snags,  logs,  and  other  obstructions,  and  extending  6 
feet  of  slack-water  navigation  up  the  stream  to  Three  Forks,  a  dis- 
tance of  about  261  miles  from  the  mouth  of  the  river  in  the  Ohio  at 
Oarrollton,  Ky. 

The  amount  expended  to  June  30, 1897,  was  $1,687,339.62,  and  resulted 
in  repairing  and  rebuilding  the  five  old  locks  and  dams  originally  con- 
structed by  the  State;  the  construction  and  completion  of  Lock  and  Dam 
]^o.  6,  with  their  appurtenances,  extending  slack- water  navigation  up  to 
Highbridge,  Ky.,  121  miles  above  Oarrollton,  Ky.,  and  the  partial  con- 
struction of  Lock  No.  7,  a  short  distance  below  Highbridge.  The  amount 
expended  during  the  fiscal  year  ending  June  30, 1898,  $03,023.96,  was  for 
labor  and  material  for  the  completion  of  Lock  No.  7,  its  dam,  and  their 
appurtenances,  and  the  greater  portion  of  the  work  of  grading  the 
mljoining  grounds.  The  completion  of  this  lock,  which  was  opened  to 
navigation  in  December,  1897,  extends  slack-water  navigation  to  Little 
Hickman,  Ky.,  a  distance  of  139  miles  above  the  mouth  of  the  river  at 
Oarrollton,  Ky. 

For  several  years  past  the  necessity  for  a  revision  of  the  amount 
(estimated)  required  for  the  completion  of  the  existing  project  has  been 
apparent.  A  full  discussion  of  this  subject  will  be  found  in  Appendix 
E  E  12  of  this  report,  in  which  will  also  be  found  commercial  statistics 
pertaining  to  the  improved  portion  of  the  river. 
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July  1, 1897,  balance  nnexpended $268,660.38 

Amoant  appropriated  by  saodry  civil  act  appiored  July  1, 1896 350, 000. 00 

618,660.38 
Jane30, 1898,  amomit  expended  during  fiscal  year 63,023.96 

July  1, 1898,  balance  unexpended 555,636.42 

July  1, 1898,  outstanding  liabilities 210. 11 

July  1,  1896,  balance  ayailable 555,426.31 

{Amount  (estimated)  required  for  completion  of  existiuff  project 716, 000. 00 
Amount  that  can  be  proiitably  expended  in  fiscal  vear  ending  June  30, 1900  300, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acto  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  E  E  12.) 

13.  Operating  and  care  of  looks  and  dams  in  Kentucky  River  j  Kentucky. — 
At  the  time  the  United  States  acquired  posseAsion  of  the  five  locks  and 
dams  in  this  stream  in  1880,  consequent  to  the  report  printed  in  Annual 
Keport  of  the  Chief  of  Engineers  for  1879  (pp.  1398-1422),  navigation 
was  practically  suspended  on  account  of  the  fact  that  the  works  required 
repairing  and  rebuilding.  These  five  locks  and  dams  were  built  by  the 
State  of  Kentucky  in  1835-1839,  and  from  1880  up  to  1885  were  exten- 
sively repaired  by  the  United  States  under  appropriations  for  improv- 
ing Kentucky  River,  Kentucky.  Since  then  Locks  and  Dams  Nos.  6 
and  7  have  been  built  and  added  to  the  system.  The  annual  estimates 
and  projects  for  the  operation  and  care  have  provided  for  the  operation 
and  maintenance  of  the  system  in  good  navigable  condition.  Expendi- 
tures under  the  indefinite  appropriation  for  such  expenses  to  June  30, 
1897,  amounted  to  $662,261.75.  The  expenditures  during  the  fiscal 
year  ending  June  30, 1898,  were  for  payment  of  lock-tenders'  sjilaries; 
operating  the  towboat  and  dredges  in  keeping  the  locks  and  entrances 
clear  of  deposits,  snags,  etc.;  repairs  to  the  dams,  crib  work,  and  other 
structures  at  the  several  locks,  and  repairs  to  the  dredging  and  snag- 
ging outfit,  and  amounted  to  $49,084.03,  not  including  $4,111.72,  out- 
standing liabilities  June  30, 1898. 

(See  Appendix  E  E  13.) 

IMPROVEMENT  OF  OHIO  RIVER  AND  OP  MUSKINGUM  RIVER,  OHIO,  OP 
NEW  RIVER,  VIRGINIA  AND  WE8T  VIRGINIA,  AND  OP  CERTAIN  RIVERS 
m  WEST  VIRGINIA  AND  EASTERN  KENTUCKY. 

This  district  was  in  the  charge  of  Idaj.  W.  H.  Heuer,  Oorps  of  Engi- 
neers, to  October  6, 1897,  and  of  Miy.  W.  H.  Bixby,  Oorps  of  Engineers, 
since  that  date,  these  officers  having  under  their  immediate  orders 
Lieut.  William  B.  Ladue,  Oorps  of  Engineers,  from  August  13, 1897, 
to  April  11, 1898.  Division  Engineer,  Ool.  Henry  M.  Robert,  Oorps 
of  Engineers. 

I.  Ohio  River. — ^The  Ohio  Eiver  from  Pittsburg,  Pa.,  to  its  mouth  in 
the  Mississippi,  near  Oairo,  111.,  has  a  length  of  about  1,000  miles.  Its 
total  drainage  area  is  about  210,000  square  miles.  The  total  popula- 
tion of  the  cities  and  towns  situated  immediately  upon  the  banks  of 
the  Ohio  and  its  principal  tributaries  is,  in  round  numbers,  1,800,000 
(Oensus  of  1890). 

Original  condition. — The  first  work  to  improve  the  navigation  of  the 
river  was  done  in  1825.  At  that  time  the  river  was  obstructed  through- 
out its  entire  length  by  snags,  rocks,  and  gravel  and  sand  bars,  and 
navigation  at  low  stages  was  exceedingly  difficult  and  dangerous. 

Project. — The  general  project  which  has  been  followed  since  work  was 
first  commenced  on  the  river  is  to  secure  additional  low-water  depths 
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at  islands  and  bars  by  the  construction  of  low  dams  across  chutes,  by 
building  dikes  where  the  river  is  wide  and  shallow,  by  dredging,  and 
by  the  removal  of  rocks  and  snags. 

A  modiiication  of  this  project  for  a  portion  of  the  upper  part  of  the 
river  has  been  approved  and  the  radical  improvement  of  this  stretch 
of  river  undertaken  by  the  construction  of  a  series  of  locks  and  mova- 
ble dams.  The  first  of  the  series  is  at  Davis  Island,  4^  miles  below 
Pittsburg,  and  has  been  in  successful  operation  since  1885. 

The  amount  expended  up  to  the  close  of  the  fiscal  year  ending  June 
30,  1897,  was  $5,706,632.32. 

The  work  accomplished  up  to  that  date  has  been  of  great  benefit  to 
navigation,  but  at  many  localities  good  results  can  only  be  obtaiDcd 
by  a  large  expenditure,  and  the  small  amount  available  yearly  for  the 
whole  river  prevents  much  desirable  work  of  improvement. 

The  work  done  during  the  year  is  as  follows: 

Bank  protection  at  Davis  Island;  repair  of  dam  between  Davis  and 
Neville  islands;  dredging  of  bars  at  Eaccoon,  Bising  Sun,  Craigs,  Flint 
Island,  and  Paducah,  and  for  improving  harbors  of  Golconda  and  Brook- 
lyn, III.,  and  Madison,  lud. ;  completing  loose-stone  dikes  at  Oraigs  and 
French  Island,  and  building  short  spur  dikes  at  Blennerhassett  island. 
Ill  addition  to  work  by  U.  S.  snag  boat,  16  coal-boat  and  barge  wrecks 
were  removed  from  the  channel  near  Pittsburg;  2  wrecks  at  Mount 
Vernon,  lud.;  104  snags  at  Craigs  Bar;  118  snags  and  60  cubic  yards 
rock  between  Pomeroy,  Ohio,  and  Lawrenceburg,  Ind.  The  levee  at 
Shawneetowu  was  strengthened  with  2,000  cubic  yards  earth  filling. 
Dike  work  and  bank  protection  at  Evansville,  under  contract,  was 
practically  completed. 

Operations  of  United  States  dredges. — ^This  plant  was  employed  at 
Craigs  and  Bising  Sun  bars  and  in  the  harbor  of  Madison,  Ind..  and 
during  the  fiscal  year  removed  159,123  cubic  yards  material  ana  106 
snags. 

Harbor  lines. — Field  work  in  establishing  permanent  reference  points 
of  the  lines  at  Pittsburg,  Wheeling,  and  Cincinnati  was  carried  on  at 
various  times  for  five  months,  special  attention  being  given  to  encroach- 
ments, of  which  about  54  were  reported,  and  the  parties  warned  of  legal 
prohibitions.  Office  work  on  harbor  lines  was  continued  most  of  the 
year. 

Survey^  Marietta  to  Pittsburg. — Field  work  was  completed  October 
4, 120  miles  of  river  having  been  surveyed  during  the  year.  Work  on 
the  maps  was  continued  to  the  end  of  the  year. 

Commerce. — The  total  amount  of  freight  transported  during  the  cal- 
endar year  was  11,265,638  tons;  passengers,  1,914,763. 

Ko  new  lines  of  transportation  have  been  established  that  would 
materially  afiect  the  aggregate  commerce  of  the  river. 

During  the  season  of  1897  navigation  was  almost  suspended  for  about 
two  months  by  extreme  low  water,  but  not  at  all  by  ice. 

In  general  terms,  the  object  of  the  work  now  being  done  and  that 
projected  on  the  river  is  to  secure,  as  nearly  as  may  be,  uninterrupted 
navigation  during  the  whole  year  with  a  minimum  low-water  channel 
depth  of  6  feet. 

The  maximum  draft  that  can  be  carried  June  30, 1898,  at  mean  low 
water  over  the  shoalest  part  of  the  river  may  be  stated  as  follows: 

Feet. 

Cairo  to  Evansville 5 

Evansville  to  LouisviUe 4 

LonisviHe  to  Wheeling 3 

V^heeling  to  Davis  Island  Dam 2 

Davis  U&uid  Dam  to  Httsborg 6 
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The  total  amoaiit  expended  oa  the  improvement  of  the  river  for  the 
last  seventy  years  is  not  more  than  2^  per  cent  of  the  valae  of  the 
commerce  carried  on  the  river  in  a  single  year. 

The  work  heretofore  done  has  undoubtedly  been  of  the  greatest  util- 
ity in  lessening  the  danger  and  difficnlty  of  navigation  and  as  a  safe- 
guard to  commerce,  bat  the  capacity  of  the  upper  river  can  only  be 
fully  developed  by  a  continuation  of  the  system  of  movable  dams 
begun  below  Pittsburg. 

Jnly  1, 1897,  balance  unexpended $296,409.72 

Amonnt  appropriated  by  snndry  civil  act  approyed  Joly  1, 1898 *15, 000. 00 

311,409.72 
Jane  30, 1898,  amount  expended  during  fiscal  year 115,896.41 

July  1, 1898,  balance  unexpended 195,513.31 

July  1,  1898,  ontetanding  liabilitieB $12,266.41 

July  1, 1898,  amount  covered  by  uncompleted  contracts 6, 953. 15 

19,219.56 

July  1,1898,  balance  available 176,293.75 

{Amounttbat  can  be  profitably  expended  in  fiscal  year  endlnff  June  30, 1900  500, 000. 00 
Submitted  in  compliance  ^ith  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  F  F  1.) 

2,  Operating  snag  boat  on  the  Ohio  River. — ^The  condition  of  the  chan- 
nel way  of  the  Ohio,  the  necessity  for  continuous  snag-boat  work,  and 
the  benefits  accruing  therefrom  to  river  commerce  are  plainly  shown 
by  the  yearly  reports  of  obstructions  removed,  which,  if  permitted  to 
remain,  would  make  navigation  highly  dangerous  at  ordinary  stages 
and  hazardous  at  any  time. 

The  project  for  removing  obstructions  by  a  properly  equipped  snag 
boat  was  put  in  operation  in  1876,  when  the  boat  was  completed  at  a 
cost  of  $125,125.24,  the  expense  of  operating  being  borne  by  appropria- 
tions for  improving  the  Ohio  River  until  1890,  when  the  river  and  har- 
bor act  provided  $25,000 yearly  for  this  purpose;  by  the  act  of  June  3, 
1896,  the  yearly  appropriation  was  increased  to  $50,000. 

The  amount  expended  on  this  work  up  to  the  close  of  the  fiscal  year 
ending  June  30, 1897,  was  $164,166.29. 

As  far  as  practicable  removal  of  obstructions  is  carried  on  whenever 
the  stage  of  water  will  permit,  except  in  the  months  when  the  safety 
of  the  boat  would  be  endangered  by  ice.  This  work,  in  connection  with 
the  occasional  hire  of  boats  when  the  snag  boat  is  not  available,  main- 
tains a  cliannel  as  nearly  unobstructed  as  possible,  the  chief  object  in 
view  being  to  remove  wrecks  as  soon  as  practicable  alter  the  limit  of 
time  permitted  by  law. 

The  amount  expended  during  the  year  was  $21,412.08. 

(See  Appendix  F  F  2.) 

3.  Operating  and  care  of  Davis  Island  Dam,  Ohio  River ^  near  Pitts- 
hurg^  Pa.— This  dam  is  the  first  of  the  series  for  the  improvement  of 
the  upper  portion  of  the  river,  and  it  has  been  in  successful  operation 
since  1885,  proving  a  great  benefit  to  commerce. 

The  amount  expended  up  to  June  30,  1897,  was  $195,814.23,  in  oper- 
ating and  keeping  the  work  in  repair. 

During  the  year  the  dam  was  raised  six  times  and  lowered  five.  The 
new  steel  lock  gates  are  a  success,  but  the  valve-operating  device 

*  For  work  at  Sbawneetown,  111. 


RIVER  AND   HARBOR   IMPROVEMENTS.  859 

requires  some  raodificatioD.    Two  additional  boilers  were  set  np  for  use 
at  these  gates.    There  was  no  interference  with  navigation  caused  by 
the  structures.    The  cost  of  operating  and  care  of  lock  and  dam  during 
the  fiscal  year  ending  June  30, 1898,  is  $9,504.68. 
(See  Appendix  F  F  3.) 

4,  Movable  Dams  Nos.  2^  3j  4j  5,  and  6  in  the  Ohio  River. — For  50  miles 
or  more  below  Pittsburg  the  narrow  channel  of  the  Ohio  River  is  so 
greatly  obstructed  by  islands  and  shoals  that  navigation  for  ordinary 
vessels  is  much  interrupted  and  only  possible  for  the  numerous  coal 
ileets  of  this  section  in  flood  stages.  The  movable  dam  at  Davis  Island 
(completed  in  1885)  has  greatly  relieved  these  conditions  near  Pittsburg, 
but  it  is  evident  that  the  only  method  of  secoring  the  desired  results 
is  by  a  continuation  of  this  system. 

The  construction  of  Dam  Ko.  6,  now  building,  was  ordered  by  the 
river  and  harbor  act  of  September  19, 1890,  without  previous  report  or 
estimate.  It  is  assumed  that  Congress  adopted  the  report  of  a  Board 
of  Engineers  dated  November  27, 1888,  in  which  the  cost  was  estimated 
at  $900,000.  The  special  projects  were  approved  as  follows:  Prelimi- 
nary, September  27,  1890;  lock,  June  16, 1892,  at  an  estimated  cost  of 
$305,718.75;  Ohanoine  dam  across  navigable  pass,  June  10, 1896,  con- 
tract price,  $90,923.89. 

A  special  project  for  closing  the  gap  between  the  navigable  pass  and 
the  left  bank  by  three  bear-trap  dams  was  also  approved  July  27, 1897, 
but  work  under  it  was  not  begun,  and  a  modified  project  for  this  pur- 
pose was  recently  submitted  and  considered  by  a  Board  of  Engineers. 

The  act  of  June  4, 1897,  appropriated  $300,000  to  complete  Movable 
Dam  No.  6. 

The  amount  expended  up  to  the  close  of  the  fiscal  year  ending  June  30, 
1897,  was  $490,120.84. 

Word  on  the  lock  during  the  year  comprised  the  timber  facing  of  the 
lower  and  part  of  that  for  the  upper  guiding  wall,  some  concrete  work, 
and  about  7,000  cubic  yards  excavation  in  the  approaches  to  the  lock. 
The  lock  is  practically  completed,  except  the  gates  and  operating 
machinery. 

Work  on  the  Ohanoine  dam  was  begun  in  June,  1897,  and  continued 
until  the  middle  of  November,  when,  owing  to  its  slo\?  progress,  the 
Oovemment,  under  the  provisions  of  the  contract,  assumed  charge  and 
has  conducted  all  operations  since  that  date.  The  principal  work 
accomplished  was  all  excavation  for  foundations,  all  pibng  for  grillage, 
sheet  piling  on  upstream  side  of  concrete  for  a  length  of  500  feet,  and 
concrete  laid,  within  6  inches  of  required  depth,  for  a  distance  of  336 
feet. 

The  construction  of  Dams  Nos.  2, 3, 4,  and  5  was  provided  for  by  the 
river  and  harbor  act  of  June  3, 1896,  which  appropriated  funds  for  the 
purchase  of  the  sites  '^  in  accordance  with  the  project  submitted  Feb- 
ruary 3, 1896,^^  by  which  project  (see  Annual  Report,  1896,  Part  IV,  p. 
2120)  the  estimated  cost  of  the  dams  was  placed  at  $750,000  each, 
making  a  total  estimated  cost  of  $3,000,000. 

Further  provision  was  made  in  the  act  of  June  3, 1896,  for  the  com- 
pletion of  the  dams  by  the  continuous-contract  system,  at  a  cost  not 
exceeding  $2,000,000,  being  $1,000,000  less  than  their  estimated  cost. 
The  act  of  June  4, 1897,  appropriated  $400,000  for  work  on  Dams  Nos. 
2,  3,and  4,  and  authorized  contracts  to  be  let  for  so  much  of  the  work 
on  Dams  Nos.  2,  3,  4,  and  5  as  could  be  done  within  the  $2,000,000 
limit,  but  restricting  the  yearly  payments  to  25  per  cent  of  the  whole 
amount  authorized  to  be  expended — that  is,  to  $500,000  per  year. 
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The  sundry  jcivil  act  approved  July  1, 1898,  appropriates  for  continu- 
iug  c'OiiBtrnction  of  Dams  Nos.  2,  3,  4,  aud  5,  between  Davis  Island 
Dam  and  Dam  No.  6,  $59.>,(KK). 

A  special  project  for  Lock  No.  2  was  approved  by  the  Secretary  of 
War  July  28, 1897.  A  modification  of  the  lock  floor  proposed  in  this 
project  was  approved  September  20, 1897.  Subsequently,  as  it  appeared 
that  Congress  by  its  action  intended  that  continuing  contracts  covering 
all  these  works  should  be  arranged  for  immediately,  the  specifications 
were  ordered  to  be  amended  so  as  to  include  Locks  Nos.  3, 4,  and  5.  Con- 
tracts were  accordingly  made  in  December,  1897,  and  work  on  Nos.  2 
and  4  begun  in  April,  1898.  Nothing  can  be  done  at  Nos.  3  and  5  until 
the  sites  are  acquired. 

The  purchase  of  all  other  land  required  for  sites  is  completed. 

The  amount  expended  on  Dams  Nos.  2, 3, 4,  and  5  up  to  the  close  of 
the  fiscal  year  ending  June  30, 1897,  was  $7,068.79. 

Commercial  statistics  are  appended  to  the  report  tor  improving  Ohio 
Biver. 

CONSOUDATKD. 

Jnly  1, 1897,  balance  nnexpended $832,820.37 

Amount  appropriated  by  sundry  ciyil  act  approved  July  ],  1898 695, 000. 00 


1,427,820.37 
Jnne  30, 1898,  amount  expended  during  fiscal  year ,      90, 188. 90 


July  1, 1898, 4>alance  unexpended 1,337,631.47 

July  1, 1898,  outstanding  liabilities $7,781.13 

Jnly  1, 1898,  amount  covered  by  uncompleted  contracts 882, 125. 41 

889,906.54 


Jnly  1, 1898,  balance  available 447,724.$ 


'  Amount  (estimated)  required  for  completion  of  existing  project 1, 975, 000. 00 

Amount  that  can  b^  profitably  expended  in  fiscal  year  ending  June 

30,1900 497,600.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

DAMS  NOB.  2,  3,  4,  AND  5. 

July  1,1897,  balance  unexpended $429,948.61 

Amount  appropriated  by  sundry  civil  act  approved  July  1, 1898 695, 000. 00 


1,024,948.61 
June  30, 1898,  amount  expended  during  fiscal  year 24, 169.07 


July  1, 1898,  balance  unexpended 1,000,779.64 

July  1, 1898,  outstanding  liabilities $676.83 

July  1, 1898,  amount  covered  by  uncompleted  contracts 823, 305. 70 

823,982.53 


July  1, 1898,  balance  available 176,797.01 


Amount  (estimated)  required  for  completion  of  existing  project (*) 

Amount  that  can  be  protitably  expended  in  fiscal  year  eudiug  June 

30,1900 (•) 

Submitted  in  compliance  with  rennirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

*  See  amounts  given  for  these  items  in  the  consolidated  statement  above. 
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DAM  NO.  6. 

Jnly  1, 1897,  balance  nnexpended $402,871. 76 

June  30,  IdSiS,  amount  expended  dnring  fiscal  year 66, 019. 83 

Jnly  1, 1898,  balance  unexpended 336, 851. 93 

July  1,1898,  outBtanding  liabilities •. $7,104.30 

Jnly  1, 1898,  amonnt  covered  by  nncompleted  contracts  ....    58, 819. 71 

65,924.01 

Jnly  1,1898,  balance  available 270,927.92 

(See  Appendix  F  F  4.) 

5,  Muskingum  Rivevy  Ohio, — Many  repairs  and  some  reconstrnction 
work  was  necessary  when  the  United  States  assumed  charge  of  the 
slack-water  navigation  on  the  Muskingum  River,  in  1887.  This  report 
is  limited  to  work  carried  on  under  an  appropriation  of  $102,000  by  act 
of  August  11, 1888,  for  the  construction  of  a  lock  at  Taylorsville  and 
the  reconstruction  of  the  lock  at  Zanesville,  Ohio.  This  latter  work 
was  indefinitely  postponed,  and  Congress  diverted  to  other  purposes 
the  money  originally  appropriated  for  it. 

The  amount  expended  up  to  the  close  of  the  fiscal  year  ending  June 
30, 1897,  was  $96,379.57.  Work  under  this  appropriation  is  completed, 
except  the  construction  of  a  lock  house  at  Marietta,  Ohio,  and  the 
cleaning  up  of  grounds  at  site  of  lock,  this  having  been  postponed 
awaiting  acquisition  of  land,  whose  grant  is  now  under  consideration 
by  the  State  legislature. 

Jnly  1, 1897,  balance  unexpended $5,620.43 

June  30,  1898,  amonnt  expended  dnring  fiscal  year 54. 19 

July  1, 1898,  balance  nnexpended 5,566.24 

Jnly  1, 1898,  outBtanding  liabilities 2.25 

July  1, 1898,  balance  available 5,563.99 

(See  Appendix  F  F  5.) 

6.  Operating  and  care  of  locks  and  dams  on  Muskingum  River ^  Ohio, — 
As  originally  improved  by  the  State  of  Ohio,  11  dams  and  12  locks 
were  built  on  the  91  miles  of  river  from  its  mouth  in  the  Ohio  at  Mari- 
etta to  DreMen,  where  connection  was  made  with  the  Ohio  Canal, 
which  carried  the  slack-water  navigation  to  Lake  Erie  at  Cleveland. 
The  lock  and  dam  above  Zanesville  is  now  in  a  state  of  ruin,  but  the 
75  miles  of  slack  water  between  Zanesville  and  the  Ohio  River  has  been 
maintained.  The  locks  and  dams  on  this  part  of  the  river  passed  into 
the  hands  of  the  United  States  in  1887.  All  the  works  were  in  bad 
repair  and  much  reconstruction  was  unavoidable. 

The  amount  expended  up  to  the  close  of  the  fiscal  year  ending  June 
30, 1897,,  was  $1,173,339.66,  and  all  the  locks  and  dams  were  put  in  fair 
order  and  were  available  for  navigation. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1898, 
was  $41,323.92. 

Lock  No.  1  was  closed  fifteen  days  in  September  for  repair  and  the 
river  was  closed  by  ice  nine  days.  An  unprecedented  flood  in  March 
stopped  navigation  five  days  and  did  some  damage  to  the  works,  which 
has  since  been  repaired.  Necessary  repairs  were  also  made  to  the  locks, 
dams,  buildings,  and  steamers— the  plant  in  general — where  needed. 

The  United  States  dredge  and  a  towboat  were  usefully  employed 
during  the  year  in  making  and  maintaining  good  navigable  depth  and 
width  in  the  channels. 
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The  total  commerce  transported  on  the  river  dnring  the  calendar 
year  1897  was  65,473  tons  of  freight,  valued  approximately  at  $3,224,933 ; 
passengers  carried,  72,512.  Whenever  warranted  all  repair  and  recon- 
struction is  done  with  a  view  to  permanence,  thereby  reducing  the  cost 
of  future  maintenance  to  a  minimum,  but  as  many  of  the  structures  are 
old  an  exact  statement  can  not  be  made  in  advance  of  the  cost  of 
keeping  them  in  serviceable  condition.  Probably  the  yearly  expense 
of  operating  and  care  of  the  locks  and  dams  will  not  exceed  1  per  cent 
of  the  value  of  the  commerce  transported. 

(See  Appendix  F  F  0.) 

7,  Little  Kanawha  Bivevy  West  Virginia, — [This  work  was  in  the  charge 
of  Maj.  James  F.  Gregory,  Corps  of  Engineers,  to  July  31, 1897,  and  of 
Maj.  William  W.  Harts,  U.  S.  Volunteers,  first  lieutenant.  Corps  of 
Engineers,  from  July  31  to  August  31,  1897.]  There  were  four  locks 
and  dams  in  the  stream,  owned  and  controlled  by  the  Little  Kanawha 
Navigation  Company,  wnich  aiibrde<l  slack-water  navigation  firom 
Parkersburg  up  to  a  point  2  miles  above  Burning  Springs,  W.  Va., 
or  a  total  distance  upstream  from  Parkersburg  of  40  miles.  Above 
Burning  Springs  the  river  was  much  obstructed  by  logs,  snags, 
bowlders,  leaning  trees,  etc.,  rendering  the  floating  of  timber,  the  prin- 
cipal commodity,  very  hazardous. 

The  original  project,  adopted  in  1877,  provided  for  the  removal  of 
Beaver  and  Nailor  J^end  rocks,  53  and  54  miles,  respectively,  above 
Parkersburg,  and  for  clearing  the  stream,  above  Burning  Springs,  of 
snags  and  overhanging  and  fallen  trees. 

There  was  added  to  the  original  project,  by  the  act  of  Congress  of 
June  14, 1880,  provision  for  the  construction  of  a  lock  and  dam  2  miles 
above  Burning  Springs.  The  amount  expended  up  to  June  30, 1897, 
was  $211,177.54.  At  that  date  the  upper  part  of  the  stream  had  been 
placed  in  a  fair  condition  for  timber-floating  purposes,  so  that,  on 
moderate  rises,  light-draft  steamboats  could  run  as  far  as  Grantsville, 
78  miles  above  Parkersburg:  The  lock  and  dam,  known  as  No.  5  of  the 
system,  and  their  appurtenances,  2  miles  above  Burning  Springs,  were 
completed  and  opened  to  navigation  on  December  2,  1891.  This  lock 
and  dam  and  the  four  locks  and  dams  owned  by  the  navigation  com- 
pany aiford  4  feet  of  slack-water  navigation  up  to  Creston,  50  miles 
above  Parkersburg,  when  the  supply  of  water  in  the  stream  is  greater 
than  the  leakage  through  the  dams  of  the  navigation  company,  the 
condition  of  which  is  fully  described  in  the  Annual  Report  of  the  Chief 
of  Engineers  for  1895,  Part  III,  pages  2520-2525. 

In  August,  1897,  a  small  party  was  started  at  Dam  No.  5  and  worked 
upstream  to  Creston,  W.  Va.,  a  distance  of  8  miles,  removing  many 
troublesome  obstructions.  Owing  to  extreme  low  water,  work  was 
suspended  on  September  11. 

The  stream  is  the  only  means  of  transportation  in  the  section  of  coun- 
try through  which  it  flows,  and  its  commerce  consists  almost  wholly  of 
timber  floated  down  from  the  upper  portions,  some  of  which  is  known 
to  have  been  exported  to  Europe. 

A  statement  of  commerce  is  given  under  operating  and  care,  etc., 
Little  Kanawha  Eiver,  West  Virginia. 

The  maximum  draft  that  can  be  carried  over  shoalest  parts  at 
present,  is  only  about  2  feet  at  low  water. 

July  1, 1897,  balance  anexpended $1,497.46 

June  30, 18SKB,  amonut  expended  during  fiscal  year 694. 15 

Jnly  1, 1898,  balance  unexpended 808*31 

(See  Appendix  P  F  7.) 
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8.  Operating  and  care  of  lock  and  dam  in  Little  Kanawha  Rivery  West 
Virginia. — [This  work  was  in  the  charge  of  Maj.  James  F.  Gregory,  Corps 
of  Engineers,  to  July  31, 1897,  and  of  Maj.  William  W.  Harts,  U.  8.  Vol- 
unteers, first  lienteuant.  Corps  of  Engineers,  from  July  31  to  August  31, 
1897.]  This  lock  and  dam,  known  as  No.  5  of  the  system,  and  located 
about  2  miles  above  Burning  Springs,  W.  Va.,  or  about  40  miles  above 
Parkersburg,  W.  Va.,  was  constructed  under  the  additional  project  for 
improving  Little  Kanawha  River,  West  Virginia,  adopted  in  1880.  Lock 
No.  5  was  opened  to  navigation  on  December  2, 1891,  and  has  been  in 
condition  to  be  operated  ever  since  that  date,  with  the  exception  of  a 
few  days  when  it  was  closed  for  minor  repairs.  When  the  supply  of 
water  in  the  stream  is  more  than  the  leakage  through  the  foor  dams 
owned  and  operated  by  the  Little  Kanawha  Navigation  Company  below 
No.  5. 4  feet  of  slack-water  navigation  is  afforded  in  this  stream  &om  its 
month  at  Parkersburg,  W.  Va.,  up  to  Creston,  W.  Va.,  about  50  miles 
above  Parkersburg.   • 

The  character  of  the  four  locks  and  dams  controlled  by  the  navigation 
company  below  No.  5  and  their  condition  are  described  in  the  Annual 
Report  of  the  Chief  of  Engineers  for  1895,  Part  III,  pages  2520-2525. 

The  amount  expended  up  to  June  30, 1897,  was  $17,298.57,  in  operat- 
ing the  lock  and  making  minor  repairs  to  the  lock,  dam,  and  appurte- 
nances. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1898, 
is  $1,723.53.  Repairs  were  made  to  the  valve  of  lock.  The  dam  was 
resheeted,  filled,  and  backed  in  part,  and  its  lower  apron  anchored. 
Some  work  was  also  done  in  improving  the  guide  cribs  of  lock. 

The  commerce  that  has  passed  Lock  No.  5  since  it  was  opened  to 
navigation,  and  which  has  consisted  almost  wholly  of  timber,  has  been 
as  follows: 

Fiscal  year —  Tons. 

1890 140,115 

1891 190,688 

1892 244,254 

1893 137,072 

1894 106,412 

(See  Appendix  F  F  8.) 

9.  Oreat  Kanawha  River^  West  Virginia: — [This  work  was  in  the 
charge  of  Maj.  James  F.  Gregory,  Corps  of  Engineers,  to  July  31, 1897, 
and  of  Maj.  William  W.  Harts,  U.  S.  Volunteers,  first  lieutenant.  Corps 
of  Engineers,  from  July  31  to  August  31, 1897.]  This  river  flows  through 
a  region  rich  in  mineral  wealth,  especially  coal  and  salt.  It  was  originaUy 
divided  into  a  number  of  pools  separated  by  shoals  of  gravel  and  coarse 
sand,  which  were  the  principal  obstructions  to  navigation  during  the  low- 
water  period  of  each  year,  there  being  but  a  few  inches  of  water  on  the 
shoal  places  at  such  times.  Navigation  was  practically  suspended  in 
summer. 

The  original  project,  adopted  in  1873,  provided  for  removing  large 
bowlders  from  the  channel,  excavating  channels  through  the  shoals,  and 
constructing  riprap  dams  and  dikes,  the  object  being  to  increase  the 
depth  of  water  on  the  shoal  places  so  as  to  enable  towboats  to  use  the 
stream  for  a  longer  period  each  year  than  its  natural  condition  permitted. 

The  modified  project,  adopted  in  1875,  provided  for  obtaining  the 
depth  of  0  feet  of  water  all  the  year  round  throughout  the  whole  river, 
96  miles,  by  the  construction  of  locks  with  movable  dams  from  the 
month  in  the  Ohio,  at  Point  Pleasant,  W.  Va.,  up  to  Paint  Creek,  about 
79  miles  above  Point  Pleasant,  und  locks  with  fixed  dams  above  Paint 
Creek,  the  declivity  of  the  river  above  Paint  Creek  being  too  great  to 


FlBoal  year—  Tons. 

1895 179.240 

1896 105,212 

1897 176,169 

Calendar  year — 

1897 127,943 
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permit  of  the  advantageous  use  of  movable  dams.  The  original  esti- 
mated cost  of  this  improvement  was  placed  at  $4,153,000.  This  sam 
was  somewhat  reduced  by  reducing  the  total  number  of  locks  and  dams 
from  12  to  11,  one  of  the  locks  and  dams  originally  estimated  for  iu  the 
lower  portion  of  the  river  having  been  found,  after  more  detailed  exami- 
nation, unnecessary.  The  original  project  also  provided  for  three  locks 
with  fixed  dams  in  the  upper  part  of  the  river;  only  two  of  these  have 
been  constructed,  ^os.  2  and  3,  the  construction  of  No.  1  having  been 
dispensed  with  until  its  necessity  became  more  apparent.  By  dropping 
these  two  locks  and  dams  from  the  original  project  the  origiual  esti- 
mate was  reduced  by  about  $000,000.  However,  tbe  revised  estimate  of 
1892  (Annual  Report,  Chief  of  Engineers,  1892,  pp.  2042-2044)  showed 
that  $1,305,700  still  remained  to  be  supplied  by  Congress  in  order  to 
complete  the  project.  This  amount  was  appropriated  by  the  acts  of 
July  13,  1892,  March  3, 1893,  and  March  2, 1895.  The  estimate  of  1892 
was  made,  however,  before  the  exact  site  of  Lock  and  Dam  No.  11  had 
been  selected,  before  a  thorough  knowledge  of  the  amount  of  dredging 
between  locks  was  had,  and  before  the  existence  of  the  law  limiting  a 
day's  work  of  a  Government  employee  to  eight  hours.  A  revised  esti- 
mate was  therefore  found  necessary  in  1896,  and  the  amount  of  it, 
$273,000,  was  appropriated  in  the  sundry  civil  act  of  June  4,  1897.  It 
is  thought  the  project  may  be  completed  without  further  appropriations. 
Up  to  June  30, 1897,  there  was  expended,  under  the  original  project 
of  1873,  $50,000,  and  under  the  modified  project  of  1876,  $3,604,520.75; 
a  total  of  $3,654,520.75.  The  work  accomplished  resulted  in  removing 
the  worst  natural  obstructions  to  navigation,  the  purchase  of  a  tow- 
boat  and  a  dredge,  the  dredging  of  channels  at  various  points,  the 
construction,  complete,  of  Locks  and  Dams  Nos.  2, 3, 4, 5, 6,  7, 8, 9,  and 
10,  JSo.  11  being  almost  complete;  also  the  construction  of  a  telephone 
line  connecting  the  office  of  tlte  assistant  engineer  at  Charleston,  W.  Va*, 
with  the  different  locks  and  dams. 

List  of  dam$. 


No. 

Distance 

above  Point 

FleaBant. 

style  of  dam. 

Com- 

pleted 

iu— 

fiemarks. 

? 

.MOet, 

?? 

78 

S» 

44 

86 

Fixed 

1887 
1882 
1880 
1880 
1886 
1893 
1893 
1898 
1898 

In  operation. 

8 

do 

4 

Movable 

Do. 

5 

do 

Do. 

A 

do 

Do. 

7 

do 

Do. 

R 

do 

Do. 

0 

do 

Completed. 

10 

do 

11 

...^do 

During  the  fiscal  year  Locks  and  Dams  ]!^os.  9  and  10  were  practi- 
cally completed,  and  No.  11  almost  so.  Considerable  dredging  was  done, 
to  the  betterment  of  the  channels. 

The  work  done  to  June  30, 1898,  has  proved  of  much  benefit  to  navi- 
gation, greatly  increasing  the  commerce,  although  of  late  years  there 
has  been  a  falling  off.  Coal  is  the  principal  item  carried,  still  there  is 
considerable  timber  handled  on  this  river.  A  statement  of  the  com- 
merce is  given  under  operating  and  care,  etc.,  Great  Kanawha  Kiver. 

The  maximum  draft  that  can  be  carried  at  mean  low  wat-er  over  the. 
Bhoalest  part  improved  is  about  6  feet  to  Dam  No.  10.    Below  this  point 
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it  will  be  somewhat  less  until  the  Ohio  Kiver  itself  is  locked  and  dammed 
below  the  mouth  of  the  Kanawha. 

Jnly  1,  1897,  balance  nnexpended $553,679.25 

June  30,  1898,  amoant  expended  during  fiscal  year 234,024.48 

July  1, 1898,  balance  nnezjpended 319,654.77 

Jnly  1,  1898,  ontetanding  fiabilitiea $7,529. 51 

July  1,  1898,  amoant  covered  by  uncompleted  contracts Ill,  307. 11 

118,836.62 

July  1,1896,  balance  available 200,818.16 

(See  Appendix  F  F  9.) 

10.  Operating  and  keeping  in  repair  the  seven  finished  locks  and  dams  in 
the  Oreat  Kanawha  River ^  West  Virginia. — [This  work  was  in  the  charge 
of  Mjy.  James  F.  Gregory,  Corps  of  Engineers,  to  July  31,  1897,  and 
of  Maj.  William  W.  Harts,  U.  S.  Volunteers,  first  lieutenant,  Corps  of 
Engineers,  from  July  31,  1897,  to  August  31,  1897.]  The  two  finished 
locks  with  fixed  dams,  known  as  Nos.  2  and  3,  in  the  upper  portion  of 
the  stream,  and  the  five  finished  locks  with  movable  dams,  known  as 
Kos.  4,  5,  6,  7,  and  8,  in  the  river  below  Nos.  2  and  3,  were  constructed 
under  the  appropriations  for  improving  Great  Kanawha  River,  West 
Virginia.  The  location,  etc.,  of  the  seven  finished  locks  and  dams  and 
of  the  three  locks  and  dams  to  be  known  as  Kos.  9, 10,  and  11,  now 
under  construction  under  the  appropriation  for  improving  Great  Kana- 
wha River,  West  Virginia,  is  shown  in  the  Annual  Report  of  the  Chief 
of  Engineers  for  1896,  Part  IV,  page  2247. 

The  amount  expended  up  to  June  30,  1897,  was  $284,924.23,  in  oper- 
ating and  caring  for  the  finished  locks  and  dams,  making  renewals  of 
those  parts  of  the  finished  works  which  have  deteriorated  from  use 
and  exposure,  and  in  dredging  deposits  from  the  lock  chambers  and 
entrances  and  some  channels  between  locks  originally  formed  by  dredg- 
ing under  the  appropriations  for  improving  Great  Kanawha  River. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1898, 
was  $23,322.19.  The  finished  locks  and  movable  dams  were  operated 
through  the  year  without  interruption,  excepting  that  due  to  ice  and 
high  and  low  water.  Minor  repairs  were  made  as  needed,  and  some 
riprappiug  done.  Bars  below  the  fixed  dams  were  reduced  to  below 
minimum  pool  level.    But  little  dredging  has  been  necessary. 

The  commerce  of  the  Great  Kanawha  River  since  1889  has  been  as 
follows: 


Fiscal  vear—  Toni. 

1890 1,127,232 

1891 1,225,355 

1892 1,360,750 

1893... 1,116,537 

1894 1,222,530 


Fiscal  year—  Tom. 

1895 1,082,342 

1896 1,162,782 

1897 1,124,843 

Calendar  year — 

1897 832,002 


There  has  been  a  large  increase  in  the  commerce  of  this  river  since 
the  improvement,  by  the  construction  of  locks  and  dams,  was  begun  in 
1875.  The  principal  commodity  has  been  coal,  although  a  great  deal  of 
timber  haa  also  been  handled.  It  is  expected  that  the  completion 
of  Locks  and  Dams  Nos.  9, 10,  and  11  will  cause  still  further  increase  of 
commerce. 

(See  Appendix  F  F  10.) 

11.  Elk  RiveTy  West  Virginia. — [This  district  was  in  the  charge  of 
Maj.  James  F.  Gregory,  Corps  of  P^ngineers,  to  July  31, 1897,  and  of 
Maj.  William  W.  Harts,  U.  S.  Volunteers,  first  lieutenant,  Corps  of 
Engineers,  from  July  31, 1897,  to  August  31, 1897.]    The  sUeam  is  one 
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of  the  chief  tributaries  of  the  Great  Kanawha,  emptying  into  it  at 
Charleston,  W.  Ya.  Its  course  is  tortuous,  but  the  country  through 
which  it  flows  is  rich  in  minerals  9'Ud  well  fitted  lor  agriculture  and 
grazing.  The  stream  was  originally  much  obstructed  by  snags,  rocks, 
overhanging  trees,  and  was  a  succession  of  pools  separated  by  rapids 
at  shoals,  over  which  latter,  during  dry  seasons,  there  was  but  a  few 
inches  of  water. 

The  project  was  adopted  in  1878  (Annual  Beport,  Chief  of  Engineers, 
1876,  Part  II,  pp.  166-176),  and  provided  for  improving  the  stream  for 
bateau  navigation  by  cutting  sluices  through  the  shoals.  The  esti- 
mated cost  of  this  ^^open"  navigation  was  placed  at  $100,000. 

Up  to  June  30, 1897,  $27,003.70  was  expended,  which  resulted  in  the 
removal  of  snags,  rocks,  overhanging  trees,  the  construction  of  cheap 
regulating  dams  to  concentrate  the  water  at  some  of  the  worst  shallow 
places,  and  the  making  of  narrow  sluices  through  some  of  the  rapids 
and  shoals,  so  as  to  aid  the  transportation  of  country  produce  down 
stream  in  small  boats  and  the  return  of  the  latter  with  merchandise, 
and  also  the  floating  of  timber  to  market. 

The  only  work  done  during  the  year  was  that  authorized  at  Queen 
Shoal,  25  miles  above  Charleston,  where  some  obstructions  were  removed 
and  the  dike  raised  from  3^  to  4  feet  for  500  feet,  putting  the  chute  in 
good  condition,  at  a  cost  of  $105.93. 

The  maximum  draft  at  mean  low  water  on  the  150  miles  improved  is 
about  2  feet. 

The  resumption  of  the  work  of  actively  removing  the  obstructions, 
with  the  appropriation  of  June  3, 1896,  that  have  re-formed  since  the 
stream  was  last  cleared  up  is  held  in  abeyance  pending  the  outcome  of 
proceedings  instituted  by  the  United  States  attorney  for  the  district  of 
West  Virginia  for  the  purpose  of  securing  the  removal  of  the  Frame- 
town  and  Ashley  dams,  the  principal  obstructions  now  in  the  stream. 

Commercial  itatiatioe. 


FiBoal  year—  Tom. 

1892 139,800 

1893 125,400 

1894 92,630 

1895 112,100 

1896 92,000 

Calendar  year — 

1897 72,707 


Fiscal  year—  Toni. 

1883 24,790 

1884 30,700 

1885 33,500 

1886 68,510 

1888 71,150 

1889 70,200 

1890 89,880 

1891 103,700 

This  commerce  has  consisted  almost  entirely  of  timber— logs,  lumber,  ties,  and 
staves. 

Jnly  1, 1897,  balance  unexpended $3,496.30 

Jane  30,  1898,  amount  expended  daring  fiscal  year 108. 73 

Jnly  1,1898,  balance  unexpended 3,387.57 

{Amonut  (estimated)  required  for  completion  of  existing  project 69, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  F  F  11.) 

IJS.  Oauley  BiveVj  West  Virginia, — [This  work  was  in  the  charge  of 
M^.  James  F.  Gregory,  Corps  of  Engineers,  to  July  31, 1897,  and  of 
Maj.  William  W.  Harts,  U .  S.  Volunteers,  first  lieutenant.  Corps  of  Engi- 
neers, from  July  31  to  August  31,  1897.J  The  country  at  the  head 
waters  of  this  stream  and  its  tributaries  is  covered  with  forests  of  the 
finest  timber.    For  the  fljrst  12  miles  firom  its  mouth  in  the  Great  Eana- 
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wha  River,  or  junction  with  New  River,  the  Ganley  falls  only  4  feet 
per  mile;  in  the  next  26  miles  its  fall  is  nearly  34  feet  per  mile,  in  a 
gorge,  the  hills  on  either  side  being  several  hundred  feet  high  and 
almost  perpendicular,  and  the  stream  fuU  of  bowlders,  some  very  large, 
and  so  numerous  as  to  justify  the  name  of  <' Roughs  of  Gauley"  which 
has  been  given  that  section. 

The  project  was  adopted  in  1888  (report  of  examination  dated 
December  26, 1887,  Annual  Report,  Chief  of  Engineers,  1888,  Part  III, 
pp.  1761-1767),  and  provided  for  2-foot  navigation  for  bateaux  carrying 
8  to  10  tons,  and  for  rafts  of  logs,  sawed  stuff,  railroad  ties,  etc.,  from 
the  mouth  of  the  river  to  the  foot  of  the  ^'Roughs,''  about  12  miles,  and 
for  improving  the  condition  of  the  ^'Roughs"  for  about  28  miles  fartiier, 
by  blasting  down  the  huge  bowlders  which  formed  such  formidable 
obstructions. 

The  sum  of  $11,302.97  was  expended  up  to  June  30, 1897,  principally 
below  the  "Roughs,"  in  providing  and  maintaining  2-foot  navigation 
for  bateaux  and  for  rafts,  and  in  commencing  work  at  the  "Roughs.'' 

On  account  of  the  short  season  for  economical  operations  and  the 
inexpediency  of  dividing  work  between  two  seasons,  authority  had  been 
given  to  postpone  the  project  for  expending  the  appropriation  of  $3,000 
made  in  1896.  Subsequently  it  was  found  that  the  conditions  were  so 
much  altered  by  the  building  of  railroads  that  further  work  under  the 
approved  project  was  inadvisable.  In  consequence  nothing  was  done 
during  the  year.  The  commerce  for  the  year  consisted  of  25,000  tons 
of  lumber. 

The  funds  can  probably  be  profitably  used  in  the  upper  river,  but  no 
recommendation  can  be  made  until  the  locality  has  been  examined. 

The  maximum  draft  at  mean  low  water  for  the  first  10  miles  is  about 
3  feet;  above  that  point,  less  than  1  foot. 

July  1, 1897,  balance  anexpended $3,697.03 

June  30, 1898,  amonnt  expended  during  fiscal  yeai; 34. 45 

JnJy  1, 1898,  balance  unexpended 3,662.58 

July  1, 1898,  outstanding  liabilitieB 4.50 

July  1,  1898,  balance  available 3,658.08 

[  Amount  (estimated)  required  for  completion  of  existing  project 60, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
t     harbor  acts  of  1866  and  1867. 

(See  Appendix  F  F  12.) 

13.  NeiJO  River  J  Virginia  and  West  Virginia, — [This  work  was  in  the 
charge  of  Maj.  James  F.  Gregory,  Corps  of  Engineers,  to  Jnly  31, 1897, 
and  of  Maj.  William  W.  Harts,  IT.  S.  Volunteers,  first  lieutenant,  Corps 
of  Engineers,  from  July  31  to  August  31, 1897.1  In  its  original  condition 
the  navigable  channel  consisted  of  natural  cnutes  through  the  ledges 
and  shoals.  The  chutes  were  of  varying  widths,  and  there  was  rarely 
over  1  foot  of  water  at  such  points. 

The  original  project  was  adopted  in  1876  (report  printed  in  the 
Annual  Report  of  the  Chief  of  Engineers  for  1873,  pp.  842-^54),  and 
provided  for  improving  the  stream  from  the  lead  mines  in  Wythe 
County,  Va.,  to  the  mouth  of  Greenbrier  River,  West  Virginia,  by 
widening  the  channels  from  30  to  50  feet,  as  might  be  required,  deep- 
ening them  to  2  feet,  and  straightening  such  as  needed  it  for  bateau 
navigation;  the  improvement,  however,  to  be  made  in  such  manner  as 
would  aid  the  work  should  greater  depth  and  width  be  required  in  the 
fdtoie. 
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The  extension  of  the  improvements  from  the  lead  mines  in  Wythe 
County,  Va.,  up  to  the  mouth  of  Wilson  Creek,  in  Grayson  County,  \  a., 
was  i)rovidecl  for  in  the  act  of  Congress  of  June  14, 1880.  (Report  on 
pp.  133-139,  Part  II,  of  the  Annual  Report  of  the  Chief  of  Enfjineers  for 
1875,  and  report  on  pp.  538-545,  Part  I,  of  the  Annual  Report  of  the 
Chief  of  Engineers  for  1879.) 

The  sum  of  $109,691.06  was  expended  up  to  June  30, 1897,  for  open- 
river  navigation. 

There  were  no  expenditures  during  fiscal  year  ending  June  30,  1808. 
The  unexpended  balance  is,  by  the  act  of  Congress  of  Angust  5,  18.S6, 
available  for  expenditure  between  the  lead  mines  and  Wilson  Creek. 
As  conditions  have  changed  in  late  years,  the  further  improvement  of 
that  portion  of  the  stream  has  been  reported  as  entirely  unnecessary, 
and  the  Secretary  of  War  has  decided  not  to  expend  the  existing  bal- 
ance at  present. 

July  1, 1897,  balance  unexpended $2,308.94 

July  1, 1898,  balauce  unexpended 2, 308.94 

(See  Appendix  F  F  13.) 

14,  Guyandotte  Rivety  West  Virginia, — [This  work  was  in  the  charge 
of  Maj.  James  F.  Gregory,  Corps  of  Engineers,  to  July  31, 1897,  and  of 
Maj.  William  W.  ^arts,  U.  8.  Volunteers,  first  lieutenant,  Corps  of 
Engineers,  from  July  31,  1897,  to  August  31, 1897.]  The  stream  was 
practically  closed  before  work  was  commenced.  It  was  once  improved 
by  the  State  of  Virginia  by  the  construction  of  six  timber  locks  and 
dams.  These  timber  structures  decayed,  were  abandoned,  and  became 
themselves  obstructions  to  navigation.  They  were  finally  carried  away 
from  time  to  time  by  floods,  and  at  the  time  the  improvement  was  com- 
menced by  the  United  States  the  principal  obstructions  were  snags, 
rocks,  overhanging  trees,  and  shoals. 

The  original  project  was  adopted  in  1878  (Annual  Report,  Chief  of 
Engineers,  1876,  Part  I,  pp.  747-756),  and  provided  for  removing  such 
natural  obstructions  as  snags,  rocks,  and  overhanging  trees,  and  con- 
centrating and  deepening  the  water  over  the  shoals  by  low  wing  dams 
of  loose  st(me8,  so  as  to  aid  light-draft  steamboat  navigation  in  the 
lower  portion  of  the  stream  and  the  floating  of  timber  down  to  the 
Ohio  and  thence  to  market. 

Up  to  June  30, 1897,  $21,418.79  had  been  expended,  resulting  in  the 
partial  improvement  of  the  river  for  the  distance  of  119  miles  up  stream 
from  its  mouth,  removing  snags,  logs,  etc.,  cutting  passageways  through 
old  dams,  and  constructing  low  dams  of  loose  stones  to  deepen  the 
water  on  shoals. 

During  fiscal  year  ending  June  30, 1898,  the  expenditures  were  for 
maintaining  the  channel  contemplated  by  the  project. 

The  maximum  draft  that  can  be  carried  June  30,  1898,  at  mean  low 
water,  over  the  shoalest  part  of  the  locality  under  improvement,  is 
about  20  inches. 

Commercial  itatiitiea. 


Fiscal  year—  Tons. 

1891 61,128 

1892 103,800 

1893 182, 2r0 

1894 141,221 

1896 247,400 

This  oommeroe  oonBists  almoBt  eutirely  of  timber^  oro88-tie0|  eto« 


Fiscal  year—  Tons. 

1896 202,000 

1897 143,300 

Calendar  year- 
ISO? 190,000 
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July  1, 1897,  balance  unexpended '. $81.21 

Jane  30, 189i8,  amount  expended  during  fiscal  year 42.75 

July  1, 1896,  balance  unexpended 38.46 

(Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1900,  for  maintenance  of  improvement 1, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  F  F  14.) 

15.  Big  Sandy  Biver^  West  Virginia  and  Kentucky. — [This  work  was 
in  the  charge  of  Maj.  James  F.  Gregory,  Corps  of  Engineers,  to  July  31, 
1897,  and  of  M%j.  William  W.  Harts,  U.  S.  Volunteers,  first  lieutenant. 
Corps  of  Engineers,  from  July  31  to  August  31,  1897.]  In  its  original 
condition  this  river  and  its  forks  were  much  obstructed  by  rocks,  bars, 
snags,  and  leaning  trees.  During  the  low- water  period  of  each  year 
navigation  was  practically  suspended.     . 

The  original  project,  providing  for  the  removal  of  rocks,  snags,  and 
overhanging  trees  from  the  main  stream  and  the  Levisa  and  Tug  forks, 
which  unite  at  the  town  of  Louisa,  Ky.,  to  form  the  main  stream,  was 
for  ^4niproving  Big  Sandy  Biver  from  Oatlettsburg,  Ky.,  to  the  head 
of  navigation,''  and  was  adopted  in  1878  (Annual  Report,  Chief  of 
Engineers,  1876,  pp.  756-769).  This  improvement  was  for  the  purpose 
of  aiding  light-draft  steamboat,  push-boat,  and  rafting  navigation  in 
the  main  river  and  the  Tug  and  Levisa  forks. 

The  project  of  1878,  for  the  improvement  of  the  Big  Sandy  proper, 
was  modified  in  1880  so  as  to  provide  for  the  construction  of  a  lock  and 
fixed  dam  in  that  stream  at  Louisa,  immediately  below  the  junction  of 
Levisa  and  Tug  forks.  In  1891,  after  the  lock  and  a  portion  of  the 
fixed  dam  at  I^uisa  had  been  completed,  the  protests  of  those  inter- 
ested in  the  timber  business  against  a  fixed  dam  caused  a  Board  of 
Officers  of  the  Corps  of  Engineers  to  be  convened  to  consider  and  report 
upon  the  snbject  of  the  dam,  etc.,  and  in  its  report,  dated  November  10, 
1891  (Annual  Report,  Chief  of  Engineers,  1892,  Part  III,  pp.  2101-2108), 
the  Board  recommended  the  substitution  of  a  needle  (movable)  dam  for 
the  proT)osed  fixed  dam.  This  change  of  project  was  approved  ]Novem- 
ber  20, 1891. 

The  sum  of  $373,663.63  was  expended  to  June  30, 1897,  resulting, 
between  1878  and  1880,  in  improving  low-water  navigation  by  the 
removal  of  logs,  stumps,  snags,  trees,  and  other  obstructions  from  the 
bed  of  the  river,  as  contemplated  by  the  original  project  of  1878; 
the  construction  of  a  lock  185  feet  long  between  hollow  quoins  and  52 
feet  wide  and  of  a  jwrtion  of  the  fixed  dam,  under  the  modified  project  of 
1880;  and  in  the  reconstruction  of  the  lock  so  as  to  conform  to  the 
requirements  of  the  needle  dam  instead  of  a  fixed  dam,  and  in  the  con- 
struction of  the  dam,  including  navigation  pass,  pier,  and  weir,  all  in 
accordance  with  the  modified  project  of  1891,  providing  for  the  construc- 
tion of  the  movable  dam  instead  of  a  fixed  dam.  The  dam  was  operated 
for  the  first  time  on  January  1, 1897. 

During  the  fiscal  year  ending  June  30, 1898,  only  work  of  a  minor 
character  was  done — caring  for  (Tovernment  grounds,  protection  work, 
etc.  Some  improvements  were  made  to  the  dam,  especially  tor  operating 
same. 

BNa  98 2i 
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Commercial  tiatiatioB^ 


FiBoal  year—  Toni. 

1890 268,582 

1891 277,303 

1892 455,926 

1893 4H<),723 

1894 297,800 


Fiscal  year—  Twoi. 

1895 645,910 

1896 471,382 

1897 414,500 

Calendar  year— 

18j7 406,900 


The  above  is  the  commerce  of  the  three  streams — Hi<?  Sandy  proper, 
from  Louisa,  Ky.,  to  its  mouth  in  the  Ohio  at  Oatlettsburg,  Ky.,  a  dis- 
tance of  2G  miles,  and  of  Levisa  and  Tug  forks,  which  unite  at  Louisa 
to  form  the  main  river.  This  commerce  consists*  of  timber  and  farm 
products.  The  amount  of  commerce  can  not  well  increase  until  the 
main  river  below  Louisa  and  Levisa  and  Tug  forks  above  the  limit  of 
the  slack  water  furnished  by  the  needle  dam  completed  at  Louisa  dur- 
ing the  past  year  are  improved  by  locks  and  dams,  which  form  of 
improvement  was  favorably  reported  on  in  the  Annual  Keportof  the 
Chief  of  Engineers  for  1889  (pp.  1990-1994).  An  estimate  of  cost  and 
full  special  report  thereon  was  submitted  May  5,  1898,  and  is  printed 
as  House  Doc.  No.  456,  Fifty-fifth  Congress,  second  session.  Also 
submitted  herewith  as  Appendix  F  F  16. 

The  country  bordering  Levisa  and  Tug  forks  abounds  in  bitnminons, 
caniiel,  and  coking  coal  of  good  quality,  but  it  remains  undeveloped 
for  lack  of  transportation  facilities.  All  the  appropriations  made  since 
1880  for  the  main  river  have  stipulated  that  the  funds  should  be 
expended  in  constructing  the  lock  and  dam  near  Louisa,  so  that  noth- 
ing has  been  done  toward  the  removal  of  natural  obstructions  in  the 
main  river  between  the  lock  and  Catlettsburg  tor  about  seventeen  years. 
This  portion  of  the  river  has  become  more  or  less  obstructed  in  that 
time,  and  it  is  estimated  that  these  obstructions  may  be  cleared  out  at 
a  cost  of  $2,000. 

The  maximum  draft  that  can  be  carried  over  shoalest  parts  at  present 
is  only  about  1  foot  at  low  water. 

July  1,  1897,  balance  unexpended.  .^ $6,336.37 

June  30,  1898,  amount  expended  during  fiscal  year 4, 655. 13 

July  1,  1898,  balance  unexpended 1, 781. 24 

July  1,  1898,  outstanding  liabilities 69.48 

July  1, 1898,  balance  available 1,711.76 

{Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1900,  for  maintenance  of  improvement 2,000.00 
Submitted  in  compliance  with  renuirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  F  F  15.) 

16.  Operating  and  care  of  lock  and  dam  in  Big  Sandy  River. — [This 
work  was  in  the  charge  of  Maj.  James  F.  Gregory,  Corps  of  Engineers, 
to  July  31,  1897,  and  of  Maj.  William  W.  Harts,  U.  S.  Volunteers,  first 
lieutenant,  Corps  of  Engineers,  from  July  31  to  August  31,  1897.] 
This  lock*  and  dam,  located  near  Louisa,  Ky.,  was  flnisbed  during  the 
fiscal  year  of  1897,  under  the  appropriation  for  improving  Big  Sandy 
River,  West  Virginia  and  Kentucky,  the  expenses  for  its  operation  and 
care  since  July  1,  1897,  being  paid  from  the  indefinite  appropriation 
provided  by  act  of  July  5,  1884.  This  is  the  only  lock  and  dam  in  the 
Big  Sandy  River,  and  its  effectiveness  would.be  much  increased  by 
improving  the  forks  above  and  the  river  below. 

Beyond  operating  and  care  and  making  minor  repairs  and  improve- 
ments nothing  was  done  during  the  year.    The  dam  proved  very 
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satisfactory,  maintaining  a  pool  level  during  the  dry  season  of  142 
days.  Its  mauenvers  were  also  successfal,  but  some  improvements  in 
operatiug  will  be  made. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1898,  is 
$1,936.54,  used  in  the  payment  of  salaries,  etc. 

The  commercial  statistics  are  given  in  the  preceding  item  of  improve- 
ment. 

(See  Appendix  F  F  16.) 

17.  Tug  Fork  of  Big  Sandy  River,  West  Virginia  and  Kentucky, — 
[This  work  was  in  the  charge  of  M^j.  James  F.  Gregory,  Corps  of  Engi- 
neers, to  July  31, 1897,  and  of  Maj.  William  W.  Harts,  U.  8.  Volunteers, 
first  lieutenant,  Corps  of  Engineers,  from  July  31  to  August  31, 1897.] 
In  its  original  condition  this  stream  was  much  obstructed  by  rocks, 
snags,  logs,  and  overhanging  trees. 

The  project,  adopted  iu  1880  (Annual  Keport,  Chief  of  Engineers, 
1875,  pp.  756-769),  provided  for  removing  the  natural  obstructions  in 
the  stream  and  the  construction  of  low  wing  dams  of  loose  stones  at 
shoal  places,  so  as  to  aid  the  fioating  of  timber  and  light-draft  steam- 
boat navigation. 

The  amount  expended  to  June  30,  1897,  was  $27,011.25,  resulting  in 
the  material  improvement  of  navigation,  giving  increased  facilities  for 
push  boats  at  low  water,  and  rafting  and  light-draft  steamboats  at  mod- 
erate stages,  for  the  distance  of  100  miles  upstream  from  Louisa,  Ky. 

A  small  party  was  started  in  August,  removing  obstructions  and 
rebuilding  and  repairing  w^lls.    Good  progress  was  made. 

The  original  project  for  improvement  has  been  practically  completed, 
but  will  require  further  attention  each  season  to  maintain  the  work  in 
its  present  condition.  . 

The  maximum  draft  that  can  be  carried  June  30,  1898,  at  mean  low 
water,  over  the  shoalest  part  of  the  improvement  is  about  20  inches. 

During  the  calendar  year  of  1897  there  were  carried  135,400  tons  of 
timber,  ties,  etc.,  and  2,000  passengers. 

The  amount  of  commerce  handled  on  the  stream  can  not  well  increase 
until  the  latter  is  improved  by  locks  and  dams,  which  form  of  imi)rove- 
ment  was  favorably  reported  in  the.  Annual  Report  of  the  Chief  of 
Engineers  for  1889,  pages  1990-1994,  estimate  of  cost  and  full  special 
report  thereon  having  since  beeii  submitted  under  date  of  May  5, 1898, 
printed  as  House  Doc.  No.  456,  Fifty-fifth  Congress,  second  session. 
Also  submitted  herewith  as  Appendix  F  F  17.  The  country  bordering 
on  this  stream  abounds  in  coal  of  good  quality,  but  it  can  not  be  mar- 
keted until  means  of  cheap  transportation  are  provided. 

July  1, 1897,  balance  anezpended $738.75 

Jane  30, 1898,  amoant  expended  during  fiscal  year 722. 64 

Joly  ly  1898,  balance  unexpended 16.11 

{Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1900,  for  maintenance  of  improvement 1,500.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  F  F  17.) 

18.  Levisa  Fork  of  Big  Sandy  River j  Kentucky. — [This  work  was  in  the 
charge  of  Maj.  James  F.  Gregory,  Corps  of  Engineers,  to  July  31, 1897, 
and  of  Maj.  William  W.  Harts,  U.  S.  Volunteers,  first  lieutenant.  Corps 
of  Engineers,  from  July  31  to  August  31,  1897.J  In  its  original  con- 
dition this  stream  was  much  obstructed  by  rocks,  snags,  logs,  over- 
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hanging  trees,  and  its  pools  were  separated  by  rocky  and  sandy  bars 
and  shoals. 

The  project,  adopted  in  1880  (Annual  Report,  Ohief  of  Engineers, 
1879,  pp.  75(>-769),  provided  for  removing  the  nataral  obstructions  in 
the  stream  and  the  coustraetion  of  low  wing  dams  of  loose  stones  at 
shoal  places,  so  as  to  deepen  the  water  at  those  places  for  the  purpose 
of  aiding  the  floating  of  timber  and  light-drafb  steamboat  navigation. 

Up  to  June  30, 1897,  $26,055.93  was  expended  in  removing  obstruc- 
tions and  constructing  low,  loose-stone  dams,  resulting  in  the  material 
improvement  of  navigation,  giving  increased  facilities  for  push  boats  at 
low  water,  and  rafting  and  light-draft  steamboats  at  moderate  stages. 

Dangerous  obstructions  were  removed  at  Georges  Greek  during  the 
year.    A  lack  of  funds  prevented  further  work  of  improvement. 

During  the  calendar  year  ending  December  31, 1897,  220,800  tons  of 
timber,  ties,  etc.,  and  10,000  passengers  were  carried. 

No  decided  increase  in  the  amount  of  commerce  handled  can  take 
place  until  the  stream  is  improved  by  locks  and  dams,  wliich  form  of 
improvement  was  favorably  reported  on  in  the  Annual  Report  of  the 
Chief  of  Engineers  for  1889,  pages  1990-1994,  and  as  to  which  an  esti- 
mate of  cost  and  full  special  report  thereon  has  since  been  submitted 
under  date  of  May  5,  1898,  printed  as  House  Doc.  No.  456,  Fifty-fifth 
Congress,  second  session.  Also  submitted  herewith  as  Appendix  F  F 18. 
Canalization  will  provide  cheap  transportation  lor  the  almost  unlimited 
quantities  of  coal  which  exist  along  the  stream. 

The  maximum  draft  that  can  be  carried  June  30, 1898,  at  mean  low 
water,  over  the  shoalest  part  of  the  improvement  is  about  20  inches. 

A  dike  in  Levisa  Fork,  at  or  near  the  mouth  of  Georges  Creek,  is 
yery  much  needed  to  prevent  continued  recurrence  of  accidents  to 
steamboats  and  rafts. 

July  1«  1897,  balance  unexpended $94.07 

Jane  30, 1898,  amount  expended  during  fiscal  year 68. 50 

July  1, 1898;  bal(uioe  unexpended 25.57 

{Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1900,  including  maintenance 6, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  Jane  A,  1897. 

(See  Appendix  F  F  18.) 

SURVEYS  MADB  IN  OOMPLIANOB  WITH  BIYEB  AND  HABBOB  ACT  OF 
JUNE  3,  1896,  AND  BBSOLUTION  OP  OONGBESS  OF  APBIL  14,  18118. 

The  snrveys  of  the  following  localities,  required  by  the  river  and  harbor 
act  of  June  3,  1896,  and  resolution  of  Oongress  of  April  14, 1898,  were 
made  by  the  local  officer,  M^.  W.  H.  Bixby,  Corps  of  Engineers,  and 
reports  thereon  submitted: 

1.  Preliminary  report  of  survey  of  Ohio  River  from  Marietta^  OhiOj  to 
Pittshurgj  Pa.^  with  a  view  to  improvement  by  movable  dams  to  provide  a 
depth  of  6  feet  at  low  water. — Major  Bixby  submitted  preliminary  report 
of  survey  January  10, 1898,  He  states  that  the  main  work  of  the  survey  * 
has  been  completed  and  that  the  information  gained  is  being  plotted, 
but  while  the  office  work  will  require  several  months,  the  data  at  hand 
are  sufficient  to  indicate  that  such  dams  can  advantageously  be  given 
a  lift,  or  difit'erence  of  level  of  adjacent  i)ools,  of  from  6  to  8  feet,  and  a 
spacing  of  from  about  4  to  15  miles;  that  the  first  dam  (No.  7)  will  be 
located  somewhere  between  Industry,  Pa.,  and  Georgetown,  Pa.;  that 
the  others,  Nos.  8,  9, 10,  etc.,  will  follow  in  regular  order,  commencing 
below  Babbs  Island,  but  their  exact  location  can  not  now  be  determined; 
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that  the  total  nnmber  of  dams  (inclnding  No.  7)  will  be  between  thirteen 
and  eighteen,  according  to  lift  and  spacing;  that  the  cost  of  each  will 
approximate  closely  those  already  constructed  or  nnder  contract,  viz, 
$750,000,  includiug  $25,000  for  pnrchase  of  sites,  and  that  their  safe  and 
proper  com])letion  will  therefore  require  an  appropriation  of  $750,000 
(including  $25,000  for  purchase  of  sites)  for  Lock  and  Dam  No.  7  above 
Georgetown,  Pa.,  and  a  similar  average  amount  for  each  of  the  others 
below  Babbs  Island,  making  the  total  estimate  of  cost  between  $9,750,000 
and  $13,500,000. 

Full  and  detailed  report  of  the  results  of  this  survey,  with  estimates 
for  each  dam,  will  be  submitted  when  the  field  work  is  further  plotted  . 
and  the  office  work  completed.   The  report  was  transmitted  to  Congress 
and  printed  in  House  Doc.  No.  241,  Fifty-fifth  Congress,  second  session. 
(See  also  Appendix  F  F  19.) 

2.  Plans  and  estimates  of  cost  far  improving  Big  Sandy  River  j  including 
Tug  and  Louisa  (Levisa)  forks,  West  Virginia  and  Kentucky^  by  locks  and 
dams, —  April  27, 1898,  Major  Bixby  submitted  report  required  by  con- 
current resolution  of  Congress  passed  by  the  House  of  Eepresentatives 
April  13, 1898,  and  concurred  in  by  the  Senate  April  14, 1898,  author- 
izing and  directing  the  Secretary  of  War- 
to  prepare  and  sabmit  more  complete  plans  and  estimates  for  the  improYement  of 
the  Big  Sandy  and  the  Tag  and  Louisa  [Levisa]  forks  of  same,  in  Kentucky  and  West 
Virginia,  with  probable  cost  of  same ;  and  also  to  submit  to  Congress  information  as  to 
whether  this  proposed  extended  improvement  should  be  made. 

Major  Bixby  states  that  permanent  and  satisfactory  improvement  can 
be  effected  only  by  the  construction  of  locks  and  movable  dams,  and  in 
his  opinipn  the  natural  wealth  of  this  river  basin,  with  its  enormous 
coal  dei>osits  as  yet  undeveloped  through  lack  of  proper  transportation 
facilities,  will  amply  justify  the  thorough  improvement  of  this  river.  He 
states  that  such  thorough  improvement,  based  on  the  experience  already 
gaine^l,  will  require  the  construction  of  10  locks  and  dams  on  the 
Levisa  Fork  between  Louisa  and  Pikeville,  Ky. ;  8  locks  and  dams  on 
the  Tug  Fork  between  Louisa  and  the  mouth  of  the  Pond,  and  3  locks 
and  dams  on  the  main  river  between  Louisa  and  Oatlettsburg,  Ky.,  or 
21  locks  and  dams  in  all,  and  the  work  already  done  upon  the  oue  dam 
now  completed  at  Louisa  indicates  that  the  construction  of  such  locks 
and  dams  will  involve  no  special  engineering  difficulties  if  the  funds 
be  promptly  provided  therefor.  He  estimates  the  cost  of  the«e  locks 
and  dams,  including  embanking,  retaining,  riprapping,  and  paving  of 
banks,  purchase  of  sites,  lock-employees'  houses,  storehouses  and  other 
buildings,  dredging  approaches  to  locks  and  passes,  dredging  shoals 
and  removing  obstructions  between  dams,  etc.,  at  an  average  of 
$225,000  each,  or  $4,725,000  in  all. 

Major  Bixby's  views  regarding  the  rate  at  which  appropriations 
should  be  made  are  given  in  his  report,  and  if  the  improvement  of 
these  streams  is  to  be  undertaken,  his  remarks  on  this  subject  are 
worthy  of  the  careful  consideration  of  Congress.  The  report  was 
transmitted  to  Congress  and  printed  in  House  Doc.  !N"o,  456,  Fifty-fifth 
Congress,  second  session.    (See  also  Appendix  F  F  20.) 

IMPEOVEMENT  OP  MONONGAHELA  AND  ALLEGHENY  RIVERS,  WEST 
VIRGINIA  AND  PENNSYLVANIA. 

This  district  was  in  the  charge  of  Maj.  Charles  F.  Powell,  Corps 
of  Engineers.  Division  Engineer,  Col.  Henry  M.  Robert,  Corps  of 
Engineers. 

1.  Monongalia  River,  West  Virginia. — Several  years  ago  the  United 
States  bmlt  Locks  and  Dams  Kos.  8  and  9  on  the  Upper  Monongahela 
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Eiver,  which  extended  an  existing  slack  water  apstream  to  next  beyond 
Morgantown,  W.  Va.,  and  made  that  place  the  head  of  packet  naviga- 
tion. Previonsly  a  dowi^stream  navigation  of  flats  and  small  rafts  at 
favorable  river  stages  only  was  conducted.  An  inconsiderable  amount 
of  rafting  continues  above  Morgantown.  Before  the  improvement,  and 
as  now  on  the  unimproved  part,  the  river  on  low  stages  was  easily 
forded  at  numeroas  shoals  and  rapids.  Locks  Nob.  8  and  9  are  of  suffi- 
cient capacity  for  the  largest  packets  running  on  the  river  and  aiford 
minimum  sill  depths  at  pool  levels  of  nearly  5^  feet. 

The  river  and  harbor  act  of  1896  provided  for  the  extension  of  slack 
water  by  the  construction  of  6  locks  and  dams  between  Morgantown 
and  Fairmont,  W.  Va.,  25  miles  upstream,  the  principal  object  being  to 
afi'ord  water  transportation  for  coal  from  river  mines  near  Fairmont. 

A  contract  for  completion  of  the  constructions  within  four  years  from 
date  of  notice  that  the  United  States  had  acquired  title  to  necessary 
lands  was  approved  December  9,  and  the  contractor  promptly  com- 
menced active  operations  at  Lock  No.  10  in  the  early  spring,  and  by  the 
end  of  the  year  the  coiferdam  inclosing  the  lock  pit  and  space  for  guard 
cribs  had  been  built,  the' excavation  of  the  pit  made,  the  cribs  partly 
built,  and  considerable  machinery  and  material  delivered  at  the  site. 
It  is  expected  that  the  masonry  at  No.  10  will  be  completed  this  season; 
also  that  active  operations  will  be  begun  at  Lock  and  Dam  No.  11.  The 
locks  and  dams  are  to  be  built  of  concrete.  The  total  lift,  04  feet,  will 
back  the  water  into  the  mouths  of  the  forks  of  the  river,  a  few  miles 
above  Fairmont. 

The  location  of  Lock  and  Dam  No.  10  was  changed  from  below  the 
Morgantown  Bridge  to  a  site  3,000  feet  above  the  bridge;  the  lands  for 
Locks  and  Dams  Nos.  10,  11,  and  12  were  purchased;  options  are  held 
on  the  remaining  sites;  topographical  surveys  were  made  at  all  the 
sites,  and  about  700  borings  made  into  the  underlying  rock  at  various 
proposed  or  selected  sites  to  determine  depth  and  character  of  founda- 
tions and  fix  exact  locations  of  structures.  The  line  of  primary  levels 
from  Lock  No.  9,  upstream,  was  extended  to  the  junction  of  the  forks 
of  the  river  and  permanent  bench  marks  were  placed  along  the  extension. 

The  amount  expended  upon  the  completed  project,  for  surveys,  exam- 
inations, and  lands  for  extension  of  the  project,  to  the  close  of  the  year 
ending  June  30, 1897,  is  $442,688.95. 

July  1, 1897,  balance  unexpended $419,211.05 

Amount  appropriated  by  sundry  civil  act  approved  July  1,  1898 400, 000. 00 

819,211.05 
June  30,  1898,  amount  expended  during  fiscal  year 13, 963. 76 

July  1,  1898,  balance  unexpended 805,247.29 

July  1,  1898,  ouUtandiug  liabilities $4,603.48 

July  1,  1898,  amount  covered  by  uncompleted  contracts 600, 814. 00 

605,477.48 

July  1, 1898,  balance  available 199,769  81 

{Amount  (estimated)  required  for  completion  of  existing  project 350, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  riter  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  Ot  G  1.) 

2.  Operating  and  care  of  loclcs  and  damSj  Monongahela  River. — ^Under 
authority  of  the  river  and  harbor  act  of  1896  the  United  States  acquired, 
by  condemnation  proceedings,  near  the  beginning  of  the  year  the  prop- 
erty and  appurtenances  of  the  Monongahela  Navigation  Oompany. 
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The  amount  of  the  award  was  $3,761^615.46.  The  property  includes 
seven  dams  and  sets  of  locks,  which  make  slack  water  from  near  the 
month  of  the  river  at  Pittsburg  to  Lock  No.  8.  Locks  Nos.  1,  2,  3,  and 
4  are  double  locks,  each  set  consisting  of  one  large  lock  and  one  small 
lock;  Locks  Nos.  5,  6,  and  7  are  single  and  small  locks.  Gontrolliug 
depths  on  the  sills  of  the  locks  at  pool  levels  vary  from  4  feet  to  more 
than  8  feet.  A  history  of  the  purchased  slack  water  system  and  an 
estimate  of  cost  of  its  enlargement  and  improvement  for  affording 
adequate  accommodation  to  a  large  and  growing  traffic  are  given  in 
the  last  Annual  Report,  and  may  be  found  on  pages  2412-2424  of  the 
report  of  the  Chief  of  Engineers  for  that  year.  The  traffic  of  the  river 
is  restricted  and  hampered  by  insufficient  capacity  at  the  locks  and 
in  the  channels. 

The  abolition  of  lock  tolls  has  been  followed  by  a  marked  increase  of 
traffic,  especially  in  packet  and  excursion  business  and  transportation 
of  coal  for  local  consumption. 

The  ft-eight  traffic  on  the  Lower  Monongahela  Kiver  is  more  than 
6,000,000  tons. 

Locks  Nos.  8  and  9  were  operated  from  the  first  of  the  year  and 
Locks  Nos.  1,  2,  3,  4,  6,  6,  and  7  from  July  7,  except  for  short  periods 
during  floods,  when  navigation  was  suspended  by  ice,  or  when  closed 
for  necessary  repairs,  or  during  lowest  stages  in  the  case  of  two  of  the 
small  locks  where  there  are  double  locks  on  account  of  leakage.  The 
aggregate  number  of  lockages  made  at  all  the  dams  during  the  year 
was  80,885.  Repairs  to  a  considerable  extent  were  made  to  keep  the 
locks  in  serviceable  condition;  368  snags  and  19  wrecks  were  removed 
from  the  channels,  and  117,900  cubic  yards  of  material  dredged  from 
the  lock  entrances  and  pool  channels. 

The  cost  of  operating  and  care  of  the  locks  and  dams  during  the 
fiscal  year  was  $128,813.17. 

(See  Appendix  G  G  2.) 

3.  Allegheny  Eiver,  Pennsylvania, — In  its  original  condition  the  Alle- 
gheny River,  having  a  hard  gravel  and  sand  bottom,  with  an  average 
slope  for  a  distance  of  more  than  123  miles  between  its  mouth  and  French 
Creek  at  Franklin,  Pa.,  of  2.15  feet  per  mile  and  of  3.4  feet  per  mile 
over  132  miles  between  Franklin  and  Glean,  N.  Y.,  was  obstructed  by 
numerous  large  bowlders,  which  reduced  the  low- water  navigable  depth 
as  much  as  2  feet  on  various  ripples  and  made  navigation  over  them 
extremely  hazardous  at  ordinary  stages.  The  river  also  embraced  sev- 
eral wide-spreading  shoals,  giving  an  available  navigable  depth  at  low 
water  of  less  than  6  inches.  The  originally  adopted  plan  of  improve- 
ment of  the  river,  which  has  not  been  materially  changed  since  its 
inception,  contemplates  the  removal  of  bowlders,  snags,  and  other 
obstructions  from  the  channel  and  the  construction  of  low  dams  to 
close  duplicate  channels  and  of  dikes  to  contine  the  water  way  on 
extensive  shoals.  There  had  been  expended  under  this  project  from 
the  date  of  the  first  appropriation,  in  1879,  up  to  the  close  of  the  fiscal 
year  endfng  June  30, 1897,  the  sum  of  $218,233.87,. about  two  thirds  of 
which  had  been  devoted  to  the  removal  of  new  rock  obstruction  washed 
out  from  the  banks,  brought  down  by  the  rapid  tributaries,  or  moved 
along  the  river  bed  by  the  action  of  freshets  and  ice.  The  latter  is  a 
powerful  agent  in  modifying  the  river  bed.  The  result  has  been  a 
marked  improvement,  furnishing  a  least  depth  of  1.4  feet  over  the  shal- 
lowest bars  at  low  water,  with  ample  width  of  channel  and  a  consequent 
lengthening  of  the  period  of  navigation,  enabling  the  lighter  craft  to 
enjoy  practically  continuous  navigation  over  150  miles  of  the  stream. 
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During  the  year  the  Bed  Bank  Dike  was  extended  1,000  feet  Two 
thousand  nine  hundred  and  ninety-nine  cubic  yards  of  bowlders  and 
45  siia^s  were  removed  from  the  channel.  The  removed  bowlders  were 
generally  conveyed  to  the  bank  for  its  protection  or  placed  in  side 
channels  to  prevt*nt  waste  of  water  through  them.  The  abutment  of 
the  dam  at  Tionesta  and  the  head  of  the  upper  dike  at  CowanshauLock 
were  repaired,  and  the  channel  face  of  Hickory  Island,  which  had 
been  badly  scoured  aud  threatened  to  spoil  an  improved  channel,  was 
protected. 

July  1, 1897,  balance  unexpended $11,766.13 

Jane  A>,  1898,  amount  expended  during  fiscal  year 11, 186. 00 

July  1, 1898,  balance  unexpended 680.13 

July  1, 1898,  outstanding  liabilities 3.20 

July  1, 1898,  balance  available 576.93 

r  A  mount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1900    15, 000. 00 
<  Submitted  in  oompliance  with  requirements  of  sections  2  of  river  and 
(^     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  O  G  3.) 

4.  Construction  of  locJc8  and  dams  at  Herr  Island^  above  ihe  head  of 
Six-mile  Island^  and  at  Springdale^  Allegheny  River, — The  orifrinally 
adopted  project  provided  for  the  Herr  Island  Ix>ck  and  Dam  and  contem- 
plated that  the  dam  shoald  be  a  fixed  one;  but  in  compliance  with  a 
request  of  the  authorities  of  Pittsburg  and  Allegheny  the  plan  was 
changed  to  give  a  movable  dam,  and  to  satisfy  riparian  owners  the  site 
of  the  lock  was  changed  so  that  a  waterway  for  landings  55  feet  in 
width  is  left  between  the  lock  and  the  river  bank.  The  site  of  the  Herr 
Island  works  is  in  Pittsburg  Harbor,  formed  by  the  pool  of  the  Davis 
Island  Dam  of  the  Ohio  Kiver  6.3  miles  below,  which  gives  a  navigable 
depth  in  the  Allegheny  Kiver  channel  of  8  to  9  feet  as  far  as  Garrison 
Eipple,  immediately  above  the  Herr  Island  Dam  and  about  2  miles 
above  the  mouth  of  the  river.  The  completion  of  the  original  project 
will  extend  Pittsburg  Harbor  4.5  miles  farther  upstream  and  begin  a 
system  of  slack  water  upon  tlie  Allegheny  Kiver. 

The  river  and  harbor  act  of  1896  provided  for  the  constmction  of  two 
additional  locks  and  dams,  which  will  extend  slack  water  having  6  feet 
least  channel  depth  from  the  Herr  Island  pool  17  miles,  or  to  Natrona. 
The  additional  works  are  ander  contract. 

During  the  year  the  masonry  of  the  Herr  Island  Lock  was  completed, 
chamber  fioor  and  aprons  under  emptying  culverts  laid,  and  the  fixed 
dam  and  bulkhead  masonry  wall  along  the  harbor  line  in  front  of  pub- 
lic property  built.  It  is  expected  to  build  at  least  one-half  of  the  mov- 
able dam  before  the  fall  freshets  occur  and  erect  lock  gates  and  place 
lock  machinery  by  the  time  of  the  completion  of  the  dam. 

The  selected  lock  land  at  Six-mile  Island  is  a  narrow  strip  of  unim- 
proved river  bank  belonging  to  the  city  of  Pittsburg,  whose  oflScials 
insist  upon  a  purchase  price  of  about  $15,000. 

Agreement  had  been  made  for  the  purchase  of  the  lock  land  at  Spring- 
dale,  but  difficulty  occurring  in  obtaining  satisfactory  title  on  account 
of  liens,  whose  release  could  not  be  obtained,  condemnation  proceedings 
were  instituted,  and  concluded  late  last  winter.  As  soon  thereafter  as 
river  conditions  reasonably  permitted,the  contractor  shipped  machinery 
and  materials  to  the  site,  aud  on  May  25  commenced  active  work.  By 
the  end  of  June  the  lock  pit  was  T)art]y  excavated  and  a  cofierdam 
nearly  finished,  a  railroad  side  track,  cement  house,  and  other  tempo- 
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rary  stractnreA  erected,  guide  piles  for  building  dam  driven,  and  its 
trench  partly  dredged. 

The  amount  expended  upon  the  ^hole  project  to  the  close  of  the  fiscal 
year  ending  June  30, 1897,  is  $221,985.98. 

Jaly  1, 1897y  balance  unexpended $365, 514. 02 

Amoant  appropriated  by  sondry  civil  act  approved  July  1, 1898 300, 000. 00 

665,514.02 
June  90, 1898,  amoant  expended  daring  fiscal  year 49, 227. 99 

Jaly  1, 1898,  balance  anexpended 616^286.03 

Jaly  1, 1898,  outstanding  liabilities $15,130.95 

Jaly  1, 1898,  amoant  covered  by  ancompleted  contracts 396, 424. 70 

411,555.65 

Jaly  1, 1898,  balance  available * 204,730.38 

r  Amoant  (estimated)  required  for  completion  of  existing  project 244, 000. 00 

i  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
t     harbor  acts  of  1866  and  1867. 

(See  Appendix  G  G  4.) 

SURTEY  MADB  IN  COMPLIANCE  WITH    BIYEB    AND    HABBOB  ACT  OP 

JUNE  3,  1896. 

The  survey  for  removal  of  dam  in  Upper  Allegheny  River  near  Cory- 
don^  Pa,j  and  of  all  the  dams  on  the  Conewango  Creelcj  and  the  rapids  at 
or  near  Waterboro,  in  the  Conewango  Greeks  was  made  by  Maj.  Chas.  F. 
Powell,  Corps  of  Engineers,  and  report  submitted  November  13, 1897. 

Oorydon  l)am. — Major  Powell  states  that  since  the  construction  by 
the  Government  in  1888  of  crib  work  along  the  lower  slope  of  this  struc- 
ture there  has  been  no  special  trouble  experienced  by  raftsmen  in  run- 
ning the  dam ;  but  below  the  dam  there  is  a  gravel  bar  extending  more 
than  half  way  across  the  chute,  which  makes  the  channel  tortuous  and 
inconvenient  for  rafts,  and  that  it  is  expected  to  make  a  needful  excava- 
tion here  next  year  should  the  appropriation  for  improving  the  river  be 
sufficient  to  permit  work  so  far  upstream.  The  cost  of  removing  the 
dam  to  a  depth  of  4  feet  from  low- water  level  below  the  dam  is  estimated 
at  «897.50. 

Dams  on  the  Conewango  CreeJc, — The  cost  of  removing  all  these  dams 
^four  in  number)  is  estimated  at  $2,400,  exclusive  of  damages  for  destroy- 
ing or  diminishing  water  powers. 

Waterboro  Rapids. — It  is  stated  in  the  report  that  there  is  no  navi- 
gation on  Conewango  Creek  other  than  some  little  logging,  and  that 
none  other  is  in  prospect.  The  cost  of  making  a  cut-off  from  the  head 
of  these  rapids  is  estimated  at  $11,500,  exclusive  of  costs  for  land  and 
drainage;  of  removing  the  upper  part  of  the  rapids  by  excavation  from 
their  head  along  the  creek  to  the  pool  of  the  Kennedy  Dam,  $22,500, 
and  of  removing  the  whole  of  the  rapids  by  similar  excavation,  $90,000, 
exclusive  of  damages  to  the  Kennedy  water  power.  The  effect  of  either 
of  such  works  would  be  to  lower  the  water  levels  above  the  rapids  and 
raise  them  below  the  end  of  the  cut-off  or  excavations,  and  generally  to 
disturb  the  present  small  conservation  of  the  flow  of  the  creek. 

In  the  opinion  of  Major  Powell,  the  removal  of  the  Corydon  Dam  at 
the  present  time  and  of  the  dams  or  of  the  rapids  at  or  near  Water- 
boro, in  Conewango  Creek,  is  a  work  not  worthy  nor  justified  by  the 
interests  of  commerce  involved. 

The  report  was  transmitted  to  Congress  and  printed  in  House  Doc. 
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No.  110,  Fifty-fifth  Congress,  second  session.  (See  also  Appendix 
GG5.) 

Major  Powell  was  also  charged  with  the  duty  of  making  surveys  of 
the  following  localities,  reports  of  the  results  of  which  will  be  duly  sub- 
mitted when  received: 

i.  Allegheny  River ,  Pennsylvania^  far  extending  navigation  by  lochs  and 
dams. 

2.  West  Fork  River,  West  Virginia. 

LAKE   RIVERS    AND   HARBORS. 
IMPROVEMENT  OF  RIVERS  AND  HARBORS  ON  LAKE  SUPERIOR. 

This  district  was  in  the  charge  of  Maj.  Clinton  B.  Sears,  Corps  of 
Engineers.    Division  Engineer,  Col.  J.  W.  Barlow,  Corps  of  Engineers. 

1.  Harbor  at  Grand  Marais,  Minn. — ^This  small  natural  basin  was  not 
originally  of  sufficient  depth,  nor  was  it  adequately  sheltered,  either 
for  commercial  purposes  or  for  use  as  a  harbor  of  refuge.  The  approved 
project  of  1879  proi>08ed  two  breakwater  piers,  each  350  feet  long,  from 
the  east  and  west  points  of  the  bay,  or  one  pier  700  feet  long  from  the 
east  point,  and  the  dredging  to  a  depth  to  accommodate  the  prevailing 
draft  of  vessels,  which  was  14  feet.  The  original  estimated  cost  was 
$139,669.40,  but  for  reasons  explained  in  the  report  of  the  local  officer 
(Appendix  H  H  1),  this  is  now  increased  to  $1G3,1K>4.()3.  Up  to  the 
close  of  the  fiscal  year  ending  June  30,  1897,  there  had  been  expended 
on  this  work  $132,621.77.  With  this  sum  350  feet  of  the  east  pier  has 
been  completed  and  the  16- foot  anchorage  area  increased  to  26  acres. 
The  increment  of  commerce  which  has  accrued  since  the  improvement 
of  this  harbor  began  bears  the  ratio  of  25  entrances  and  clearances 
(made  by  four  tugs  and  five  schooners),  with  60  tons  of  cargo,  valued 
at  $6,000,  in  1878,  to  371  entrances  and  clearances  (nearly  all  steamers), 
with  1,777  tons  of  cargo,  valued  at  $122,868,  in  1897.  The  improve- 
ment has  cost  $132,745.37.  The  value  of  the  commerce  of  the  harbor 
from  1878  to  1897,  both  inclusive,  is  roughly  estimated  at  $911,369. 
The  unexpended  balance  of  the  last  appropriatiou  will  be  resierved  as 
a  repair  fund  in  case  of  accidents  until  another  appropriation  becomes 
available. 

July  1,  1897^  balance  nnexpended $728.23 

June  30,  1898,  amount  expended  during  fiscal  year 123.60 

•  I-    '        - 

July  1,  1898,  balance  unexpended 604.63 

{Amount  (estimated)  required  for  completion  of  exintin^  project 30, 000.00 
Amount  thatcan be protitably  expended  in  fiscal  yearendluK  J une30, 1900    15, 000. 00 
Submitted  in  compliance  wifch  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  oivil  act  of  June  4,  1897. 

(See  Appendix  H  H  1.) 

J2,  Harbor  at  Agate  Bay,  Minnesota. — This  harbor,  27  miles  east  of 
Duluth,  is  a  shipping  port  for  iron  ore  and  is  a  harbor  of  refuge. 

The  project  for  the  improvement  was  adopted  in  1887  and  contem- 
plates the  erection  of  two  piers  projecting  from  the  headlands  of  the 
bay  and  inclosing  about  109  acres  of  water  area,  natural  depth  of  20 
feet  or  more.  The  eastern  pier  is  to  be  1,000  feet  long  and  the  western 
one  900  feet.  Work  upon  the  east  pier  was  commenced  in  1887,  and  at 
the  close  of  work  in  November,  1897,  besides  the  750  feet  of  east  pier 
built  in  1891  there  were  completed  550  feet  of  west  pier  and  410  feet 
of  rock  embankment  brought  to  the  20foot  level  for  the  foundation  of 
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the  extension  to  said  pier.  A  contract  for  300  feet  of  this  extension  is 
now  in  execution  and  will  be  completed  by  November,  1898.  The  amount 
expended  to  Juue  30,  1897,  was  $120,999.70. 

The  commerce  of  this  harbor  has  increased  from  236,000  cargo  tons, 
valued  at  $524,800,  in  188),  to  2,730,322  cargo  tons,  valued  at  $4,000,000, 
in  1897.  The  total  valuation  of  the  commerce  of  this  port  for  twelve 
years,  1885  to  1897,  is  roughly  estimated  at  $24,500,000. 

The  arrivals  and  departures  of  vessels  have  increased  from  174,  with 
a  registered  tonnage  of  295,800  tons,  in  1885,  to  2,064,  with  a  registered 
tonnage  of  6,192,000  tons,  in  1897. 

July  1, 1897,  balance  unexpended $51,600.80 

June  30, 1898,  amount  expended  during  fiscal  year 34, 389. 84 

July  1, 1898,  balance  unexpended 17,110.46 

July  1, 1898,  amount  covered  by  uncompleted  contracts 15, 300. 00 

July  1, 1898, balance  available 1,810.46 

{Amount  (estimated)  required  for  completion  of  existing  project 71, 708. 00 
Amonu  ttliat  can  be  profitably  expended  in  fiscal  yearending  J  uneSO,  1900    50,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  ana  of  sundry  civil  act  of  June  i,  1897. 

(See  Appendix  H  H  2.) 

3.  Harbor  at  Duluthj  Minn.j  and  Superior,  Wis. — Previous  to  the 
Annual  Report  of  1897  this  harbor  was  reported  on  under  the  separate 
heads  of  Duluth,  Minn.,  and  Superior,  Wis.,  respectively. 

The  act  of  June  3,  1«96,  unified  these  harbors  under  the  above  title 
and  provided  for  continuous  contracts  for  its  improvement  to  the 
amount  of  $3,080,553. 

This  harbor  now  consists  of  the  Duluth  Canal,  the  Wisconsin  En- 
trance, Superior  Bay,  AUouez  Bay,  St.  Louis  Bay,  and  St.  Louis  River 
to  the  limits  of  the  cities  of  Duluth  and  Superior,  about  20  miles  from 
the  original  natural  entry,  which,  before  improvement,  was  obstructed 
by  shitting  bars,  with  but  9  feet  of  water  over  them.  The  bays  were 
broad  expanses  of  shallow  water,  averaging  only  8  or  9  feet,  except 
along  the  channel  through  them,  where  the  depth  was  greater  but 
variable. 

The  project  previous  to  the  present  one  was  for  16-foot  navigation. 
This  was  practically  completed  July  1, 1897,  and  resulted  in  giving  a 
good  16-foot  navigation  through  the  natural  or  Wisconsin  entry; 
through  the  artificial  Duluth  Canal;  over  the  Duluth  Basin,  of  104 
acres;  along  and  parallel  to  the  dock  lines  of  Duluth  and  Superior,  in 
Superior  and  St.  Louis  bays,  and  up  the  St.  Louis  River  to  New  Duluth, 
near  the  head  of  navigation  of  the  river,  with  well-defined  channels 
from  86  to  300  feet  in  width. 

The  amount  expended  thereupon  up  to  the  close  of  the  fiscal  year 
ending  June  30, 1897,  was  $1,587,526.97.  The  improvement  thus  made 
is  in  excellent  condition,  and  the  expenditure  has  been  amply  justified 
by  the  immense  commerce  which  it  has  readily  accommodated. 

The  present  project,  authorized  by  the  act  of  June  3, 1896,  provides 
for  the  widening  and  deepening  to  20  feet  of  existing  chsmnels;  for  a 
new  20- foot  chaunel  along  Minnesota  Point  dock  line;  for  new  channels 
in  Allouez  Bay;  for  extensive  turning  and  anchorage  basins  20  feet 
deep  at  the  junction  of  two  or  more  channels;  for  widening  the  Duluth 
Canal,  and  for  replacing  with  substantial  structures  of  timber  and 
monolithic  concrete  the  piers  at  the  Duluth  Canal  and  the  Wisconsin 
Entrance, 
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The  contracts  for  dredging  are  now  well  under  way,  eleven  dredges 
being  at  work,  and  up  to  June  30, 1898,  2,637,284  cubic  yards  had  been 
excavated. 

AH  the  land  necessary  for  the  widening  of  the  Dniuth  Canal  has  at 
last  been  been  acquired  by  deed  of  gift,  purchase,  or  condemnation, 
at  a  cost  of  $52,619.05.  A  contract  for  building  the  substructure  of 
the  new  south  pier  nas  been  made  with  King  &  Steele,  of  Duluth,  and 
also  with  the  same  firm  a  coutra<*.t  for  the  construction  of  686  concrete 
footing  blocks,  as  foundation  for  the  monolithic  concrete  superstructure. 
Both  these  works  are  now  under  way.  Contracts  have  also  been  made 
and  partially  completed  for  strengthening  the  Wisconsin  Entrance 
piers  with  timber  facing  and  stone  riprap,  preparatory  to  capping  them 
with  pionolithic  concrete  superstructures. 

The  sundry  civil  act  of  July  1,  1898,  appropriated  ♦770,138  for  this 
harbor,  making  a  total  of  $1,207,638  so  far  appropriated  out  of  the 
$3,080,553  authorized  for  the  continuous  contracts.  The  contracts  yet 
to  be  made  are  for  the  substructure  for  the  north  pier,  Duluth  Canal ; 
for  the  superstructure  for  both  piers,  and  for  the  superstructure  of  the 
piers  at  the  Wisconsin  Entrance.  A  small  portion  of  the  appropriation 
will  also  be  used  for  the  purchase  by  condemnation  of  the  necessary 
land  on  the  south  side  of  the  Wisconsin  Entrance. 

The  lake  commerce  of  this  port — Duluth  and  Snperior^-during  the 
last  season  of  navigation  amounted  to  over  $118,500,000,  as  a  very 
conservative  valuation,  and  since  the  United  States  took  charge  of  this 
harbor  this  commerce  has  amounted  to  over  $1,018,500,000. 

July  1, 1897,  balance  unexpended $448,156.03 

Amount  appropriated  by  sundry  civil  act  approved  July  1, 1898 770, 138. 00 

1,218,294.03 
June  30, 1898,  amount  expended  during  fiscal  year 289, 228. 62 

July  1,  1898,  balance  unexpende<l 929,065.41 

July  1,  1898,  outstanding  liabilities $18,384.66 

July  1,  1898,  amount  covered  by  uncompleted  contracts..  2, 060, 147. 99 

2, 078, 582. 66 

Amount  (estimated)  required  for  completion  of  existing  project 1,872,915.00 

Amouut  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,1900 300,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  H  H  3.) 

4.  Harbor  at  Ashland^  Wis. — Ashland  Harbor  is  located  at  the  head 
of  Ghequamegon  Bay,  and  originally  had  no  protection  from  the  waves 
which  rolled  into  the  bay  nor  from  the  waves  generated  within  the  bay 
itself  by  storms. 

The  approved  project  is  for  the  construction  of  a  pile,  slab,  and  rock 
breakwater  8,000  feet  long  and  for  dredging  a  channel  along  the  shoal 
portion  in  front  of  the  wharvea  of  the  city. 

Seven  thousand  three,  hundred  and  sixty-three  linear  t^^t  of  the 
breakwater  was  completed  in  1893,  since  which  time  no  work  of  exten- 
sion has  been  undertaken,  subsequent  appropriations  having  been  used 
in  strengthening  and  maintaining  the  old  work  and  in  dredging. 

The  act  of  June  3,  1896,  appropriated  $27,(K)0  for  this  harbor,  and  of 
this  $9,000  was  expended  in  strengthening  the  older  portion  of  the 
work  by  filling  in  between  the  piles  with  large  rock,  and  of  the  balance 
tl3,260  was  expended  in  dredging  a  channel  parallel  with  and  about 
150  feet  from  the  harbor  line,  which  had  been  established  at  the  request 
of  the  city  coUuciL 
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The  total  amount  expended  under  approved  project  and  in  repairs  to 
June  30, 1897,  was  $220,847.98. 

The  breakwater  has  a  marked  influence  in  improving  the  tranquility 
of  the  harbor.  The  work  done  during  the  fiscal  year  ending  June  30, 
1898,  has  resulted  in  -materially  strengthening  the  older  portions  of  the 
breakwater  and  in  starting  a  channel  along  the  shoaler  part  of  the 
harbor-line  front.    Available  depth  of  water,  18  feet. 

The  commerce  of  this  port  consists  principally  of  iron  ore  and  lumber 
exported,  and  coal,  mineral  oil,  and  general  merchandise  imported. 
The  commerce  has  largely  increased  <luring  the  twelve  years  the  harbor 
has  been  under  improvement  by  the  United  States,  the  total  commerce 
having  a  valuation,  roughly  estimated,  of  $325,000,000. 

July  1,  1897,  balance  nnexpended $18,652.02 

Jane  30,  IS&S,  amoant  expended  daring  fiscal  year 16,656.00 

Jaly  1, 1898,  balance  unexpended 1,996.02 


I  ^eetlmated)  reqnired  for  completion  of  existiDK  project 846, 500. 00 

ithatcan  be  profitably  expended  in  fiscal  year  ending  JaneSO,  1900    60, 000. 00 
ted  in  compliance  with  requirements  of  sections  2  of  river  and 


{Amonnt  i 
Amoant  tn 
Submitted  in  com  pi  j  

harbor  acts  of  1866  and  1867  and  of  sundry  civil  «ct  of  June  4, 1897. 

(See  Appendix  H  H  4.) 

5.  Harbor  at  Ontonagon^  Mich. — ^The  entrance  to  Ontonagon  River, 
which  forms  the  harbor,  had  but  7  feet  depth  in  1867,  at  which  time  the 
project  for  securing  12  feet  depth  by  building  parallel  piers  on  either 
side  of  the  mouth,  extending  to  the  18-foot  curve  of  depth  in  Lake 
Superior,  and  dredging  a  channel  between  the  piers,  was  adopted.  The 
west  pier  was  built  to  a  length  of  2,675  feet  and  the  east  pier  to  a  length 
of  2,315  feet.  This  brought  the  outer  end  of  the  west  pier  very  nearly  to 
the  18-foot  curve  of  depth,  as  proposed.  But  this  curve  has  advanced 
since,  owing  to  the  very  considerable  volume  of  sand  carried  into  the 
lake  by  the  river,  and  as  it  appears  probable  that  the  advance  of  the 
bar  will  keep  pace  with  the  extension  of  the  piers  unless  a  very  con- 
siderable extension  is  made  at  once,  it  does  not  appear  that  economic 
considerations  would  justify  any  further  extension  of  the  piers.  It 
seems  that  better  results  will  be  secured  by  keeping  the  piers  in  repair 
and  by  dredging  across  the  bar  after  each  spring  freshet. 

As  far  as  new  work  is  concerned  the  project  may  be  said  to  be 
completed,  and  further  expenditure  will  be  needed  only  for  keeping  a 
12-foot  channel  open  by  dredging  and  for  the  repairs  to  the  piers. 

The  balance  of  the  $10,000  appropriated  by  the  act  of  June  3, 1896, 
is  being  held  for  emergencies,  such  as  accidents  to  the  piers  by  storms, 
ice,  etc.,  requiring  renewals,  and  for  dredging  as  soon  as  the  ruling 
depth  of  12  f'^et  between  the  piers  becomes  materially  impaired. 

The  total  cost  of  the  improvement  to  June  30,  1897,  was  $335,448.64. 
This  has  resulted  in  keeping  open  a  good  navigable  12- foot  channel.  Of 
late  years  the  annual  commerce  has  been  roughly  estimated  at 
$1,000,000.  The  great  fire,  however,  destroyed  the  principal  commer- 
cial industry — the  plant  of  the  Diamond  Match  Company,  and  this  com- 
pany has  not  rebuilt.  No  appropriation  is  recommended  for  the  next 
fiscal  year. 

Jnly  1, 1897,  balance  nnexpended $9,679.96 

Jane  90,  1898,  amoant  expended  daring  fiscal  year 756. 25 

July  1, 1898,  balance  nnexpended 8,923.11 

(See  Appendix  H  H  5.) 
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6.  Waterway  a^yross  Keweenaw  Foint  from  Keweenaw  Bay  to  Lake 
Superior^  Michigan. — This  work  was  formerly  rei>orte(i  on  as  the  Port- 
age Lake  and  Lake  Saperior  canuls,  acro8s  Keweenaw  Point,  Michigan. 

In  accordance  with  the  provisions  of  the  river  and  harbor  act  of 
September  19,  1800,  tlie  United  States  ])urchased  and  assumed  the 
charge  and  care  of  tliese  canals  on  August  3, 1891. 

At  the  time  of  purchase  by  the  United  States  there  was  a  very  poor 
13-foot  navigation;  the  channel  was  narrow  and  crooked,  with  many  ■ 
sharp  bends;  it  was  poorly  marked  an<l  lighted;  the  entrance  yuers 
were  in  a  very  bad  condition;  the  revetments  were  rotten  or  entirely 
gone,  and  there  was  a  tax  on  the  commerce  through  the  canals  in  the 
shape  of  a  tonnage  charge. 

The  improvements  consist  of  entrance  piers  at  the  harbor  entrances 
on  Lake  Superior  and  Keweenaw  Bay,  canals  and  canal  revetments, 
and  dredged  cuts  and  channel  ways.    There  are  no  locks. 

The  approved  project  is  for  a  20  foot  channel  120  feet  wide,  a  renewal 
of  the  canal  revetments,  a  reconstruction  of  the  piers  at  the  upper 
and  lower  entrances,  and  their  extension  to  30  and  20  feet  of  water, 
res])ectively. 

The  act  of  June  3, 1896,  authorized  continuing  contracts  to  complete 
the  above  to  the  amount  of  $1,005,000. 

The  sundry  civil  act  of  June  4,  1897,  appropriated  $350,000,  and  that 
of  July  1, 1898,  $450,000,  making  a  total  of  $800,000  for  the  execution 
of  these  contracts,  three  of  which  are  now  under  way,  viz:  One  for 
2,800  feet  of  pier  extension  at  the  Keweenaw  entrance,  to  cost  $120,000; 
one  for  6,480  feet  of  breakwater  piers  at  the  upper  entrance,  to  cost 
$300,000,  and  one  for  dredging  950,000  cubic  yards  of  material,  at  a 
total  cost  of  $80,000.  Of  the  total  appropriation,  therefore,  $500,000  is 
pledged.  The  contracts  yet  to  be  made  are  for  widening  the  upper 
canal  about  50  feet  and  deepening  to  20  feet;  for  widening  and  deep- 
ening the  other  channels  to  give  a  20-foot  navigation,  and  the  revet- 
ments of  the  banks  of  all  the  artificial  channels.  The  available  depth 
is  16  feet. 

During  the  past  season  of  navigation,  that  of  1897,  the  commerce 
through  this  waterway  has  amounted  to  920,546  tons  of  commodities, 
having  an  estimated  value  of  $34,000,000,  and  34,936  passengers,  being 
an  increase  over  the  traffic  of  1896  of  1,622  tons,  $5,000,000  in  value, 
and  a  decrease  of  6,326  passengers,  respectively. 

During  the  fiscal  year  ending  June  30,  1898,  $39,742.22  has  been 
expended  in  dredging  and  $9,676.10  in  pier  work  and  incidentals. 

The  money  now  api)ropriated  will  be  sufficient  to  carry  on  work  until 
the  close  of  the  fiscal  year  ending  June  30,  1900,  so  that  no  appropria- 
tion is  asked  for  in  the  next  sundry  civil  bill. 

Total  amount  expended  on  this  work  to  June  30, 1897,  $189,834.04. 

July  1, 1897,  balance  unexpended $390,165.96 

Amoant  appropriated  by  sandry  oivU  aot  approyed  July  1, 1898 450, 000. 00 

840,165.96 
Jnne  90, 1898,  amount  expended  during  fiscal  year 49, 418. 32 

July  1, 1898,  balance  unexpended 790,747.64 

July  1, 1898,  amount  covered  by  uncompleted  contracts 490, 000. 00 

July  1, 1898,  balance  available '. 300,747.64 

{Amount  (estimated)  required  for  completion  of  existing  project 265, 000. 00 
Submitted  in  compliance,  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  H  H  6.) 
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7.  Operating  and  care  of  waterway  across  Keiveenaw  Point  from 
Ketceenaw  Bay  to  Lake  Superior^  Michigan. — ^The  expenses  of  operating 
and  care  of  this  waterway  for  the  fiscal  year  ending  June  30,  1892, 
during  which  it  was  acquired  by  the  United  States,  were  gaid  by  an 
appropriation  of  $10,000  made  for  the  purpose  by  act  of  September  19, 
1890. 

During  the  fiscal  year  ending  June  30, 1898,  ♦8,300  from  the  perma- 
nent-indefinite appropriation  of  July  5,  1884,  was  expended  in  main- 
taining, by  dredging,  a  practicable  16-foot  stage  of  water,  in  superin- 
tendence and  general  operation  of  the  canals,  and  in  guarding  against 
encroachments  on  the  legally  established  harbor  lines. 

(See  Appendix  H  H  6.) 

8.  Harhor  at  Marquette^  Mich. — Originally  this  harbor  afforded  no 
protection  to  vessels  from  easterly  or  northeasterly  storms,  and  projects 
were  approved  for  the  construction  of  a  breakwater  composed  of  cribs 
filled  with  rock  and  projecting  from  the  shore  into  the  bay  a  distance  of 
3,000  feet.  This  breakwater  was  finished  in  1891,  practically  as  projected, 
but  since  its  commencement  extensive  repairs  have  been  made  to  the 
superstructure.    The  harbor  has  natural  deep  water  of  18  feet  or  more. 

A  project  for  a  concrete  superstwicture  was  approved  in  February, 
1890.    its  estimated  cost  was  $232,036.71. 

Work  on  this  concrete  superstructure  was  begun  in  the  ppring  of 
1895,  and  up  to  June  30,  1897,  860  linear  feet  had  been  completed. 

During  the  past  fiscal  year  140  linear  feet  of  the  main  superstructure 
has  been  built,  making  the  totsd  length  of  completed  work  1,000  linear 
feet. 

In  this  latitude  the  working  season  is  very  short,  especially  for  con- 
crete made  in  place.  For  this  reason  it  will  be  decidedly  economical  to 
have  sufiicient  funds  in  hand  at  one  time  to  utilize  the  whole  of  two 
consecutive  seasons. 

The  breakwater  has  given  complete  protection  to  the  harbor,  and 
commerce  has  grown  steadily  until  it  amounts  now  to  some  $2,500,000 
annually.  The  permanent  maintenance  of  the  breakwater  by  a  durable 
concrete  superstructure  will  do  away  with  the  frequent  and  expensive 
repairs  incident  to  timber  work. 

The  total  cost  of  the  work  to  June  30,  1897,  was  $526,362.41. 

July  1,  1897,  balance  nnexpended (p8, 195.35 

June  SO,  1898,  amount  expended  during  fiscal  year 6, 180.96 

July  1;  1898,  balance  unexpended 2,014.89 

f  Amount  (estimated)  required  for  completion  of  existing  project 198, 936. 71 
Amount  that  can  be  profitably  expeuded  in  fiscal  year  ending  Juiie30, 1900    50,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  H  H  7.) 

9.  Harbor  of  refuge,  Marquette  Bay,  Michigan. — This  is  a  work  author- 
ized by  the  act  of  June  3, 1896.  Marquette  Bay  is  a  small  bay  within 
the  city  limits  of  Marquette,  north  of  Marquette  proper,  and  distant 
1^  miles  therefrom. 

A  resolution  of  Congress  approved  March  20, 1896,  directed  the  Sec- 
retary of  War  to  make  a  survey  and  submit  an  estimate  for  a  breakwater 
in  this  bay.  The  results  of  this  survey,  with  estimates  amounting  to 
$20,000  for  breakwater  500  feet  long  and  $60,000  for  construction  of  one 
1,000  feet  long,  were  published  in  House  Doc.  No.  318,  Fifty-fourth 
Congress,,  first  session. 
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By  the  act  of  June  3, 1896,  ♦20,000  was  appropriated  for  the  improve- 
ment  of  tbis  harbor. 

The  approved  project  is  to  build  a  breakwater  1,000  feet  in  len^h 
off  Presque  lie  Point.  Of  this  500  linear  feet  was  completed  last  Sdl, 
and  also  an  extra  crib  extension  toward  shore,  50  feet  long. 

Total  expended  to  June  30,  1897,  $85r).95. 

Jnly  1. 1897,  balance  unexpended $19,144.06 

Jane  30, 1898,  amount  expended  during  fiscal  year ^ 18, 123. 37 

July  1, 1898,  balance  unexpended 1,020.68 

{Amount  (estimated)  required  for  completion  of  existing  project SO,  000. 00 
Amount thatoan  be proti tab ly expended  in  fmcal  yearendiiigjnne30,1900    30, 000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  H  H  8.) 

10.  Harbor  of  refuge  at  Orand  Maraia,  Mich. — Originally  the  entrance 
to  this  harbor  was  obstructed  by  a  bar  haviug  but  9  feet  depth  of  water 
upon  it.  The  project  for  its  improvement,  adopted  in  1881,  has  for  its 
object  a  deep  and  safe  channel  into  the  harbor,  making  it  a  harbor  of 
refuge.  This  object  is  to  be  attained  by  building  parallel  piers  project- 
ing into  the  lake  and  dredging  out  a  channel  between  them,  connecting 
the  deep  water  of  the  lake  with  that  of  the  harbor,  and  by  closing  up  the 
natural  entrance,  5,700  feet  in  width,  by  a  solid  pile  dike,  driven  with 
a  slope  toward  the  waves  and  strongly  braced.  The  proposed  length 
of  each  pier  was  1,800  feet.  The  west  pier  has  now  reached  a  length  of 
1,656  feet  and  the  east  pier  1,153  feet. 

An  examination  made  in  June,  1898,  showed  a  least  depth  of  13^  feet 
along  the  channel  between  the  piers,  but  at  the  entrance  this  channel  has 
a  deviation  to  the  east,  owing  to  the  encroachment  of  a  bar  making 
across  the  entrance  from  the  west. 

The  pile  dike  was  successfully  finished  August  5, 1897,  by  hired  labor 
and  plant  owned  by  the  United  States,  and,  barring  a  few  breaks  which 
have  been  promptly  repaired  at  small  expense,  it  has  successfully 
withstood  the  fall  and  spring  storms  and  the  action  of  the  ice  during 
the  winter.  It  is  continually  gaining  in  strength,  due  to  the  accumula- 
tipn  of  sand  against  it.  The  2.>0  feet  of  extension  to  the  west  pier  was 
practically  completed  June  30, 1898. 

The  total  amount  expended  to  June  30, 1897,  was  ♦285,750.83.  The 
amount  expended  during  the  year  ending  June  30, 1898,  was  $13,446.56. 
The  result  has  been  the  creation  of  a  very  safe  and  commodious  harbor 
of  refuge  for  vessels  drawing  13  feet.  It  is  expected  that  the  comple- 
tion of  the  project  will  make  this  safely  accessible  for  vessels  of  16  feet 
draft. 

July  1,  1897,  balance  unexpended $19|499. 17 

June  30,  1898,  amount  expended  during  fiscal  year 13, 446. 56 

July  1,  1808,  balance  unexpended 6,052.61 

July  1,  1898,  outstanding  liabilities $898.80 

July  1,  1898,  amount  covered  by  uncompleted  contracts 4,998.00 

5,896.80 

July  1, 1898,  balance  available .'. 155.81 

{Amount  (estimated)  required  for  completion  of  existing  project 178, 750. 00 
Amount  that  can  be  profitably  expended  in  fiecal  year  ending.)  nne30, 1900    50, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(Bee  Appendix  H  H  9.) 
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11.  Removing  sunken  vessels  or  craft  obstructing  or  endangering  navi- 
gation.^-The  wreck  of  the  steamer  Winnipeg  being  a  menace  to  the 
navigation  of  Dulnth  Harbor,  Minnesota,  its  removid  under  the  pro- 
visions of  the  act  of  Jnne  14, 1880,  was  authorized,  and,  after  adver- 
tisement, contract  for  the  work  was  entered  into,  operations  under  the, 
same  being  in  progress  at  the  close  of  the  year.  The  amount  expended 
during  the  year  on  removal  of  wrecks  is  $300. 

(See  Appendix  H  H  10.) 

DiPBOVEMENT  OF  BIVEBS  AND  HABBOBS  ON  WESTEBN  SHOBE  OF  LAKE 

MICHIGAN. 

This  district  was  in  the  charge  of  Gapt.  Oeorge  A.  Zinn,  Oorps  of 
Engineers.    Division  Engineer,  Col.  J.  W.  Barlow,  Oorps  of  Engineers. 

1.  Menominee  Harbor^  Michigan  and  Wisconsin. — ^The  survey  made  in 
1871  with  a  view  to  the  improvement  of  the  entrance  to  the  Menominee 
Eiver  showed  that  it  had  a  depth  of  5  feet.  The  project  for  its  improve- 
ment, adopted  in  1871  and  modified  in  1874,  provided  for  construction 
of  two  parallel  piers  400  feet  apart  and  for  dredging  between  them,  the 
object  being  to  secure  a  channel  of  navigable  width  not  less  than  15 
feet  deep.    In  1890  this  was  modified  to  secure  a  depth  of  17  feet. 

The  amount  expended  up  to  June  30, 1897,  was  $225,314.48. 

The  original  and  modified  projects  have  been  completed,  and  except 
in  places  the  full  depth  of  17  feet  below  the  datum  plane  has  been 
secured. 

The  dredging  and  repairs  in  progress  June  30, 1898,  are  for  restora- 
tion and  maintenance  of  channel  and  piers. 

The  maximum  draft  that  can  be  carried  June  30, 1898,  is  16.5  feet. 

Commercial  statistics  for  1897. — Arrivals  of  vessels,  798;  tonnage, 
227,696.  Total  approximate  value  of  imports  by  way  of  harbor, 
$200,000;  exports,  $5,000,000. 

Amount  estimated  for  fiscal  year  ending  June  30, 1900,  for  maiute-. 
nance  is  $5,500. 

July  1, 1S97,  balance  nnexpended $3,897.52 

June  30f  IS&Sj  amoant  expended  darioj^  fiscal  year 1,854.93 

July  1, 1898,  balance  unexpended 2,042.59 

{Amount  'that  can  be  profitably  expended  in  fiscal  year  ending  Jnne  30, 
1900,  for  maintenance  of  improvement 5,500.00 
Submitted  in  compliance  ^ith  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  1 1 1.) 

^.  Menominee  Bivery  Michigan  and  Wisconsin. — The  survey  made  in 
1889,  with  a  view  to  the  improvement  of  the  Menominee  Kiver^  showed 
a  governing  depth  of  about  5  feet,  and  that  by  private  enterprise  a  tor- 
tuous channel  had  been  dredged  about  50  feet  wide  and  14  feet  deep, 
extending  up  the  river  a  distance  of  2  miles. 

The  original  project  of  1890  provided  for  the  expenditure  of  $54,000 
for  dredging  a  channel  200  feet  wide  and  17  feet  deep  from  Green  Bay 
up  the  Menominee  Eiver  as  far  as  available  funds  would  admit. 

In  1892  additional  funds  were  appropriated,  and  the  project  provided 

for  making  the  200-foot  channel  about  9,000  feet  long,  and  thence  for  a 

distance  of  2,600  feet  reducing  its  width  to  100  feet.    The  act  approved 

June  3, 1896,  appropriated  $15,000  and  provided  for  the  formation  of  a 

ENG  98 ^25 
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turning  basin  600  feet  long  and  250  feet  wide;  also  for  extending  the 
channel  41^  feet,  with  a  width  of  75  feet.  The  total  amount  expended 
to  June  30,  1897,  was  $84,456.17.  This  expenditure  resulted  in  com- 
pleting the  original  project,  the  modification  of  1892,  and  the  turning 
basin  provided  for  in  the  project  of  1896,  a  depth  of  17  feet  below  the 
datum  plane  being  secured. 

Dredging  done  during  the  fiscal  year  ending  June  30, 1898,  com- 
pleted the  project  of  1896.  In  January,  1898,  the  governing  depth  in 
the  channel  was  16^  feet. 

The  maximum  draft  that  can  be  carried  June  30, 1898,  is  16  feet. 

The  commercial  statistics  for  Menominee  River  are  the  same  as  for 
Menominee  Harbor.    (See  Menominee  Harbor  report) 

Amount  estimated  for  fiscal  year  ending  June  30, 1900,  for  mainte- 
nance is  $7,500. 

July  1, 1897,  balance  unexpended $11,133.86 

June  30,  1898,  amount  expended  daring  fiseal  year 10,971.68 

July  1, 1898,  balance  onexpended 152.18 

{Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1900,  for  maintenance  of  improvement 7,600.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  1 1 2.) 

3.  Oconto  Harbor  J  Wisconsin. — In  its  natural  condition  the  channel 
at  the  entrance  to  the  Oconto  River  was  obstructed  by  a  bar  with  less 
than  3  feet  of  water  over  it.  Previous  to  1881,  when  the  first  appro- 
priation was  made  for  its  improvement,  the  citizens,  by  the  construc- 
tion of  a  small  amount  of  slab  pier  and  by  dredging,  had  increased  the 
depth  to  ^  feet. 

The  part  of  the  river  between  the  mouth  and  the  city  of  Oconto  had 
a  width  of  from  150  to  250  feet  and  a  low- water  channel  depth  of  from 
4  to  6  feet. 

The  project  of  improvement,  adopted  in  1882,  proposed  to  secure  a 
9- foot  channel  from  Oreen  Bay  to  the  city  of  Oconto,  a  distance  of  2 
miles,  by  dredging  and  constructing  piers,  at  an  estimated  cost  of 
$150,000. 

A  modification  adopted  in  1897  provided  for  making  Spies's  mill  tbe 
terminus  of  the  improved  channel,  thereby  abandoning  3,800  linear  feet 
of  the  originally  projected  improvement. 

The  total  amount  expended  up  to  June  30, 1897,  was  $77,845.12. 

At  thut  date  the  south  pier  was  of  its  projected  length,  and  to  com- 
plete the  north  pier  to  its  full  length  an  extension  of  875  feet  was  required. 
The  channel  had  a  depth  of  9  feet  for  a  width  of  70  feet 

There  have  been  no  operations  during  the  fiscal  year  ending  June 
30,  1898,  on  which  date  the  channel  had  a  depth  of  8.5  feet,  and  the 
maximum  draft  that  can  be  carried  within  600  feet  of  Spies's  mill  is  8.5 
feet. 

Commercial  statistics  for  1897. — Arrivals  of  vessels,  630;  tonnage, 
36,550.  Exports,  lumber  and  saw  logs,  35,250  tons;  imports,  stone, 
49,000  tons  '  1      y^     ^  ^ 

It  is  estimated  that  $25,000  will  be  required  for  improvement  of  the 
harbor  and  for  maintenance  during  the  fiscal  year  ending  June  30, 
1900. 
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July  ly  1897,  balance  unexpended $154.88 

Jnly  30, 1898|  amount  expended  daring  fisoalyear 122.33 

July  1, 1898,  balance  unexpended 32.65 

Amount  (estimated)  required  for  completion  of  existing  project 37, 610. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  eudiug  June  30, 

1900,  including  maintenance 25,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  113.) 

4.  FensauJcee  Harbor j  WisconHn. — ^The  original  depth  of  water  at  the 
month  of  Pensaukee  Biver  was  2  feet^  increased  by  private  enterprise 
to  from  8  to  10  feet  for  a  width  of  30  feet. 

The  project  for  the  improvement  of  this  harbor  was  adopted  in  1883, 
and  consisted  of  the  constrnction  of  a  single  slab  pier  2,500  feet  long, 
in  continuation  of  the  pier  built  by  private  enterprise,  and  dredging  a 
channel  11  feet  deep  and  100  feet  wide  on  the  south  side  of  the  pier. 

The  total  amonnt  expended  up  to  June  30, 1898,  was  tl5,000,  up  to 
which  date  the  slab  pier  h^d  been  extended  1,300  feet  and  a  channel  11 
feet  deep  and  25  feet  wide  had  been  dredged. 

About  400  linear  feet  of  the  outer  end  of  the  pier  was  carried  away 
by  ice  floes  March  24, 1898. 

In  April,  1897,  the  average  depth  was  about  5  feet. 

There  have  been  no  operations  during  the  fiscal  year  ending  June 
30, 1898,  on  which  date  the  average  depth  was  about  5.5  feet,  and  the 
maximum  draft  that  can  be  carri^  is  5  feet. 

The  appropriation  of  $1,000  by  act  of  June  3, 1896,  it  is  believed  will 
afford  sufficient  funds  for  the  maintenance  of  the  pier  and  for  dredging 
during  fiscal  year  ending  June  30, 1900. 

July  1, 1897,  balance  unexpended $1,000 

July  1,  1898,  balance  unexpended 1,000 

(See  Appendix  1 1  4.) 

5.  Oreen  Bay  Harbor^  Wisconsin. — ^The  original  channel  firom  Green 
Bay  into  the  Fox  Eiver  was  circuitous  and  narrow,  with  but  11  feet  of 
water  at  its  shoalest  point.  The  original  project  for  its  improvement 
was  adopted  in  1866  and  modified  in  1872,  1874,  and  1892,  to  secure 
greater  depth,  and  provides  for  a  dredged  channel  16,500  feet  long,  200 
^et  wide,  and  17  feet  deep,  passing  through  a  revetted  cut  in  Grassy 
Island.  The  project  adopted  in  1897  provided  for  increasing  the  width 
of  entrance  at  north  end  of  channel  to  500  feet. 

The  Fox  River  below  Depere,  Wis.,  was  included  in  the  Green  Bay 
appropriations  of  July  13, 1892,  and  June3, 1896,  and  the  project  adopted 
in  1896  provides  for  the  same  depth  as  in  the  other  channel. 

The  total  amount  expended  up  to  June  30, 1897,  was  $347,140.12. 

At  that  date  the  channel  from  Green  Bay  into  the  Fox  Biver  bad  a 
depth  of  15  feet  with  a  least  width  of  200  feet,  and  a  depth  of  17  feet 
with  a  least  width  of  100  feet.  A  channel  in  the  Fox  River  below 
Depere,  having  a  depth  of  13  feet,  was  completed  in  1894. 

During  the  past  fiscal  year  dredging  has  increased  the  width  of  the 
17-foot  channel  from  Green  Bay  into  the  Fox  Eiver  to  from  200  to  220 
feet,  with  an  entrance  width  of  500  feet.  Dredging  in  Fox  Biver  below 
Depere  increased  the  depth  to  15  feet  for  a  width  of  100  feet,  which  a 
subsequent  shoaling  reduced  to  14  feet. 

The  maximum  draft  that  can  be  carried  June  30, 1898,  from  Green 
Bay  into  the  Fox  Biver,  is  16.5  feet. 
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Commercial  statistics  for  1897. — Arrivals  of  vessels,  589;  tonnaf^e, 
239,313.  Exports  for  1896— flour;  19,832  tons.  Imports— coal,  170,311 
tons. 

It  is  estimated  that  $6,600  will  be  required  for  maintenance  daring 
the  fiscal  year  ending  Jane  30, 1900. 

July  1,  1897,  balance  unexpended $25,462.38 

Appropriated  by  act  of  July  19,1897 5,000.00 


30,462.38 
June  30, 1898,  amount  expended  daring  fiscal  year 27, 308. 62 


July  1, 1898,  balance  unexpended 3,153.76 


Amount  (estimated)  required  for  completion  of  existing  project *  22, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1900,  for  continuing  improvement 22,000.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1900,  for  maintenance  of  improvement 6,600.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  «ot  of  June  4,  1897. 

(See  Appendix  1 1  5.) 

6.  Sturgeon  Bay  and  Lake  Michigan  Ship  Oanal^  Wisconsin. — In  its 
natural  condition,  Lake  Michigan  was  separated  from  Sturgeon  Bay, 
an  arm  of  Green  Bay,  by  a  neck  of  land  about  If  miles  wide,  having  a 
maximam  elevation  above  the  lake  level  of  about  28  feet.  The  Stur- 
geon Bay  and  Lake  Michigan  Ship  Canal  and  Harbor  Company,  fiom 
1872  to  1881,  constructed  across  this  neck  a  canal  without  locks  or 
gates  7,200  feet  long,  100  feet  wide  at  water  surface,  and  14  feet  deep, 
and  in  continuation  of  the  canal  dredged  a  channel  in  Sturgeon  Bay 
6,100  feet  long  of  about  the  same  dimensions  as  the  canal.  Of  the 
14,400  linear  feet  of  canal  banks,  8,437  feet  was  provided  with  pile 
revetments.  The  United  States  assumed  possession  of  the  canal  April 
25, 189J.  The  project  of  1894  provided  for  an  extension  of  the  revet- 
ments, with  an  offset  of  30  feet  on  each  side,  for  fender  piling,  and  for 
dredging  to  obtain  a  depth  of  15  feet.  The  modification  adopted  in 
1896  provided  for  a  width  of  250  feet  between  revetments  for  the  west- 
erly 1,000  feet  of  the  canal  and  for  a  channel  liOO  feet  wide  in  the  bay; 
also  for  widening  the  entire  canal  to  160  feet  when  the  old  revetment 
required  rebuilding. 

The  total  amount  expended  to  June  30,  1897,  was  $115,749.50,  of 
which  amount  $81,833  was  for  the  purchase  of  the  canal  by  the  United 
States. 

The  exi)enditures  during  the  fiscal  year  ending  June  30, 1898,  were 
chiefly  for  extending  the  canal  revetments  1,779  feet  and  dredging  44,165 
cubic  yards  of  material.  There  remain  to  be  revetted  on  the  north 
side  of  the  canal  351  feet,  and  on  the  south  side  1,000  feet. 

The  canal  affords  a  considerable  shortening  of  distance  for  many  ves- 
sels over  the  natural  outlet  "of  Green  Bay  into  Lake  Michigan,  avoids 
the  dangers  of  the  natural  route,  and  makes  Sturgeon  Bay  available 
and  accessible  as  a  harbor  of  refuge  for  vessels  on  Lake  Michigan  with 
a  draft  of  less  than  14  feet. 

The  maximum  draft  that  can  be  carried  June  30, 1898,  is  14.5  feet. 

Commercial  statistics  for  1897. — Number  of  vessels  passing  through 
the  canal,  4,414;  tonnage,  1,685,981.  Bound  up,  lumber,  564,818  tons; 
bound  down,  coal,  15,785  tons. 

*  For  dredging  Fox  River  below  Depere,  Wis. 
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July  1, 1897,  balance  nnexpeDded $16,083.50 

Jaue  90, 1898,  amount  expended  daring  fiscal  year 15, 517. 48 

July  1, 1898,  balance  unexpended 566.02 

July  1, 1898, outstanding  liabiUtiee 246.60 

July  1, 1898,  balance  available 819.42 

{Amount  (estimated)  required  for  completion  of  existing  project 63, 500. 00 
A  mounttbat  can  be  profitably  expended  in  fiscal  year  ending  June  80, 1900    30, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  snndry  civil  act  of  June  4, 1897. 

(See  Appendix  116.) 

7.  Operating  and  care  of  Sturgeon  Bay  and  LaJce  Michigan  Ship  Canal^ 
Wisconsin, — Under  an  allotment  from  the  indefinite  appropriation  of 
July  5, 1884,  for  "operating  and  care  of  canals  and  other  works  of  navi- 
gation/' there  haa  been  expended  during  the  fiscal  year  ending  June 
30,  1898,  $15,037.58.  The  principal  work  has  been  the  renewal  and 
repairs  to  canal  revetments  and  dredging.  The  slip  near  the  eastern 
entrance  to  the  canal  was  extended  500  feet,  a  new  slip  400  feet  long  in 
front  of  the  office  completed,  a  watchhouse  at  the  westerly  end  of  the 
canal  built,  474  linear  feet  of  the  north  revetment  and  1,185  linear  feet 
of  the  south  revetment  repaired ;  the  riprap  protection  along  the  harbor 
front  was  repaired  with  additional  stone;  the  grounds  adjacent  to  the 
canal  buildings  were  graded  and  the  buildings  painted;  the  pile  driver 
repaired,  and  35,944  cubic  yards  of  material  dredged  trom  the  canal. 

About  2,700  linear  feet  of  the  revetment  is  in  a  very  dilapidated  con- 
dition and  needs  rebuilding. 

Navigation  through  the  canal  opened  April  12, 1897,  was  maintained 
until  closed  by  ice  December  22, 1897,  and  reopened  April  4, 1898.  Ko 
serious  groundings  occurred  in  the  canal  on  account  of  an  insufficient 
depth  of  water. 

The  water  reached  its  lowest  stage  for  the  year  on  January  2, 1898, 
when  it  was  5.91  feet  below  high -water  mark  of  1838,  and  its  highest 
stage  June  3, 1898,  when  it  was  3.86  feet  below  that  point. 

For  commercial  statistics,  see  report  on  Sturgeon  Bay  and  Lake 
Michigan  Ship  Canal,  Wisconsin. 

(See  Appendix  1 1  7.) 

8.  Sturgeon  Bay  Canal  harbor  of  refuge^  Wisconsin. — Before  the  con- 
struction of  this  harbor  was  undertaken  the  Lake  Michigan  entrance 
to  the  Sturgeon  Bs^y  and  Lake  Michigan  Ship  Canal  was  entirely  unpro- 
tected from  storms  from  northeast  to  southwest. 

The  project  of  constructing  a  harbor  of  refuge  at  this  point  was 
adopted  in  1873,  and  modified  in  1879  and  1880.  The  modified  project, 
as  carried  out  and  completed  in  1884.  consists  of  two  piers,  each  1,344 
feet  long,  850  feet  apart  at  the  shore  fine,  protecting  the  lake  entrance 
of  the  canal,  and  converging  so  as  to  make  the  harbor  entrance  335 
feet  wide,  inclosing  an  area  of  about  10  acres,  with  a  depth  of  at  least 
17  feet. 

The  total  expenditure  at  this  harbor  up  to  June  30,  1897,  was 
$179,199.20.  This  expenditure  resulted  in  the  completion  of  the  piers 
as  projected,  and  in  a  dredged  channel  17  feet  deep  and  150  feet  wide 
from  the  17-foot  contour  in  Lake  Michigan  to  the  canal  entrance. 

The  expenditures  during  the  fiscal  year  ending  June  30,  1898,  have 
been  for  repairs  to  the  piers,  redredging,  and  repairs  to  the  dredging 
plant. 

The  commercial  statistics  for  this  harbor  will  be  found  in  report  on 
Sturgeon  Bay  and  Lake  Michigan  Ship  Canal, 
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On  March  20, 1898,  there  was  a  channel  17.5  feet  deep,  180  feet  wide 
at  the  harbor  entrance,  and  80  feet  wide  at  the  entrance  of  the  canal. 

The  maximam  draft  that  can  be  carried  June  30, 1898,  is  17  feet. 

It  is  estimated  that  $5,500  will  be  required  for  maintenance  during 
fiscal  year  ending  June  30, 1900. 

July  1, 1897,  baUnoe  nnezpenddd $3,983.30 

Jane  30, 18&,  amoant  expended  daring  fiscal  year 2,688.35 

July  1,1898,  balance  nnexpended 1,294.95 

Jaly  1, 1898,  outBtanding  liabilitiee ^ 137.16 

July  1, 1898,  balance  ayailable 1,157.79 

{Amoant  tbat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1900,  for  maintenance  of  improvement 5, 500. 00 
Submitted  in  compliance  with  requirements  of  Bections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  1 1  8.) 

9.  Ahnapee  Harbory  Wisconsin. — Previous  to  the  improvement  of  this 
harbor  the  depth  of  water  at  the  month  of  the  Ahnapee  Biver  was  only 
3  ieet. 

The  project  of  improvement  adopted  in  1875,  and  modified  in  1884, 
provided  for  the  formation  of  a  small  artificial  harbor,  connected  with 
the  lake  by  a  channel  100  feet  wide  and  13  feet  deep,  formed  by  the 
construction  of  two  piers  extending  to  the  19-foot  contour,  with  a  200- 
foot  entrance  channel  between  the  pierheads. 

By  a  modification  of  project  adopted  in  1897  ftirther  extension  of  the 
piers  was  abandoned. 

The  total  anldunt  expended  up  to  June  30, 1897,  was  $176,240.18, 
resulting  in  the  construction  and  maintenance  of  two  piers — the  north 
one  1,102  feet  long,  and  the  south  one  1,125  feet — and  225.6  linear  feet 
of  guide  piling;  in  the  removal  of  30,528  cubic  yards  of  rock  and 
147,643  cubic  yards  of  sand  and  gravel. 

In  April,  1897,  there  was  a  channel  12  feet  deep,  with  a  least  width  of 
75  feet.  Dredging  done  during  the  past  fiscal  year  has  increased  the 
depth  in  the  channel  to  13  feet.  The  average  depth  in  the  basin  is 
about  10  feet. 

The  maximum  draft  that  can  be  carried  in  the  channel,  June  30, 1898, 
is  12.5  feet. 

Commercial  statistics  for  1897. — Arrivals  of  vessels,  716;  tonnage, 
472,642.  The  exports  and  imports,  as  reported  for  1897,  are  23,561^  and 
10,285f  tons,  respectively,  by  all  ways  of  transportation,  their  approxi- 
mate values  being  $1,120,380  and  $986,386. 

Jaly  1, 1897,  balance  nnexpended $6,979.82 

Jane  30, 1898,  amoant  expended  daring  fiscal  year 2, 293. 65 

Jnly  1,  1898,  balance  nnexpended 4,686.17 

{Amoant  (eetimated)  required  for  completion  of  eziBtln||  project 13, 000. 00 
Amoant  that  can  beprohtably  expended  in  fiscal  year  ending  Jane  30,1900    13, 000. 00 
Sabmitted  in  compliance  with  reqairements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  snndry  civil  act  of  Jane  4, 1897. 

(See  Appendix  1 1  9.) 

10.  Kewaunee  Harbor^  Wisconsin. — ^The  original  entr^ince  to  the 
Kewaunee  Biver  was  not  more  than  20  feet  wide,  with  a  depth  of  about 
3  feet  at  its  shoalest  point,  and  was  obstructed  by  submerged  bowlders. 

The  project  for  its  improvement,  adopted  in  1881,  provided  for  an 
artificial  entrance  channel  15  feet  deep,  located  about  2,000  feet  south 
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of  the  river  mouth,  protected  by  two  parallel  piers  200  feet  apart, 
extending  from  the  shore  to  the  19-foot  contour  in  the  lake. 
The  total  amoant  expended  on  this  harbor  up  to  the  close  of  the  fiscal 

irear  ending  June  30, 1897,  was  $129,082.67,  in  addition  to  which  the 
ocal  harbor  commissioners  had  expended  $8,042.72.  At  that  time 
1,700  feet  of  the  north  pier  and  1,625  feet  of  the  south  pier  had  been 
constructed,  and  there  was  a  depth  in  the  channel  of  15  feet,  with  a 
least  width  of  95  feet.  In  April,  1898,  there  was  a  channel  15  feet  deep 
with  a  least  width  of  100  feet. 

The  maximum  draft  that  can  be  carried  June  30, 1898,  is  14.5  feet. 

During  the  past  fiscal  year  both  piers  have  been  extended  to  the  full 
projected  length,  and  the  channel  has  been  dredged,  thus  completing 
the  present  project. 

Commercial  atatiiiicB  far  1897. — Arrivals  of  vessels,  925;  tonnage, 
476,187.  By  way  of  harbor:  Total  approximate  value  of  exports, 
$6,964,600;  of  imports,  $4,142,765. 

it  is  estimated  that  $8,800  will  be  required  for  maintenance  during 
fiscal  year  ending  June  30, 1900. 

July  1, 1897,  balance  anezpended $20,331.83 

June  30, 1898,  amoant  expended  during  fiscal  year 20, 100. 66 

July  1,  1896,  balance  unexpended 221.67 

f  Amoant  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1900,  for  maintenance  of  improvement 8, 800. 00 
Submitted  in  compliance  witn  reqairements  of  sections  2  of  river  and 
barber  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  1 1 10.) 

11.  7^0  Rivers  Harbor y  Wisconsin. — ^The  original  depth  of  the  entrance 
to  Twin  Bi vers  was  from  3  to  4  feet.  The  project  adopted  in  1870  pro- 
vided for  a  13-foot  channel  between  parallel  piers  270  feet  apart,  extend- 
ing from  the  shore  line  to  the  19-foot  contour  in  Lake  Michigan.  In 
1875  the  distance  between  the  piers  was  reduced  40  feet.  In  1897  the 
project  was  modified  by  abandoning  any  further  extension  of  the  piers. 

The  amount  expended  thereon  up  to  the  close  of  the  fiscal  year  ending 
Jane  30,  1897,  was  $214,237.49. 

At  that  date  the  depth  in  the  channel  was  13  feet,  with  a  width  of  150 
feet. 

In  May,  1898,  there  was  a  channel  13  feet  deep  with  a  width  at  entrance 
of  75  feet.  A  bar  with  a  least  depth  of  about  10  feet  over  it  had  formed 
at  the  entrance. 

The  maximum  draft  that  can  be  carried  June  30, 1898,  is  12.5  feet. 

The  superstructure  of  the  pile  piers  is  in  a  dilapidated  condition,  and 
the  sheet  piling  does  not  prevent  the  passage  of  sand  through  the  piers 
into  the  channel. 

Commercial  statistics  for  1897. — Arrivals  of  vesels,  1,664;  tonnage, 
255,713;  exports,  10,919  tons;  imports,  51,280.5  tons. 

It  is  estimated  that  $10,000  will  be  required  for  maintenance  during 
fiscal  year  ending  June  30, 1900. 

July  1, 1897,  balance  unexpended $262.51 

June  30, 1898,  amount  expended  during  fiscal  year 42.78 

July  1, 1898,  balance  unexpended 219.73 

(Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1900,  for  maintenance  of  iiuproYemout 10,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  1 1 11.) 
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12.  Manitowoc  Harbor,  Wisconsin. — ^The  original  depth  of  water  at  the 
mouth  of  the  Manitowoc  Biver  was  about  4  feet  at  the  shoalest  point. 
The  original  project,  adopted  in  1852,  provided  for  a  channel  13  feet 
deep  between  parallel  piers  220  feet  apart,  and  was  completed  in  1871. 
In  1881  a  moditication  was  adopted  to  secure  19  feet  at  the  entrance  and 
15  feet  at  the  shore  line  by  pier  extension  and  dredging,  and  was  com- 
pleted in  18S9.  In  1890  a  project  was  adopted  for  an  exterior  break- 
water 400  feet  long  to  afibrd  protection  to  vessels  entering  the  harbor 
during  northeast  storms.  In  1896  a  project  was  adopted  for  a  channel 
20  feet  deep  by  extending  the  south  pier  and  by  dredging.  The  amount 
expended  thereon  up  to  the  close  of  the  fiscal  year  ending  June  30, 1897, 
was  $355,381.93. 

At  that  date  the  exterior  breakwater  was  completed  and  the  project 
of  1896  was  under  construction.  Soundings  taken  May,  1897,  showed 
a  channel  18  feet  deep  with  a  width  of  about  110  feet  In  June,  1898, 
it  was  20  feet  deep  and  160  feet  wide. 

The  maximum  draft  that  can  be  carried  June  30, 1898,  is  19.5  feet. 

During  the  past  fiscal  year  the  south  pier  has  been  extended  500  feet 
and  the  channel  dredged  to  a  depth  of  20  feet,  thus  completing  the 
present  project. 

Commercial  statistics  for  1897. — ^Arrivals  of  vessels,  1,677;  tonnage, 
2,121,615.  Total  approximate  value  of  imports  by  way  of  harbor, 
$3,000,000;  exports,  $6,600,000. 

Amount  estimated  for  fiscal  year  ending  Jane  30, 1900,  for  mainte- 
nance is  $3,300. 

July  Ij  1897,  balance  anexpended 1 $45,098.57 

June  30, 1898,  amount  expended  during  fiscal  year 39,111.85 

July  1, 1898,  balance  unexpended... 5,986.72 

{Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1900,  for  maintenance  of  improvement 3,300.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  1 1 12.) 

13.  Sheboygan  Harbor,  Wisconsin. — The  entrance  to  this  harbor  had 
originally  a  depth  not  exceeding  7  feet.  The  original  project,  adopted 
in  1866,  had  for  its  object  a  13-foot  channel  between  approximately 
parallel  piers.  This  project  was  modified  in  1873  to  secure  a  deeper 
channel,  and  in  1881  by  extending  the  piers  to  the  21 -foot  contour  in 
the  lake  and  dredging  to  a  depth  of  19  feet  at  the  outer  ends,  gradually 
diminishing  to  15  feet  at  their  shore  ends.  In  1894  the  project  was 
modified  to  provide  for  a  uniform  width  between  the  piers  by  recon- 
structing about  1,200  linear  feet  of  the  inner  end  of  the  south  pier  and 
removing  the  old  pier,  by  dredging,  etc. 

The  amount  expended  thereon  up  to  the  close  of  the  fiscal  year  ending 
June  30,  1897,  was  $382,049.43. 

At  that  date  there  remained  about  100  feet  of  each  pier  to  be  built; 
1,000  feet  of  the  new  pile  pier  had  been  built,  and  some  dredging  done 
in  the  channel.  In  May,  1897,  there  was  a  channel  19  teet  deep  with  a 
least  width  of  70  feet. 

On  June  30, 1898,  there  was  a  channel  19  feet  deep  with  a  least  width 
of  80  feet. 

The  maximum  draft  that  can  be  carried  June  30, 1898,  is  18.6  feet. 

During  the  fiscal  year  the  new  pile  pier  has  been  completed,  the  old 
pier  removed,  and  the  channel  widened. 
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Commercial  statistics  for  1897. — Arrivals  of  vessels,  1,093;  tonnage, 
580,980.  By  all  ways  of  transportation:  Exports,  furniture,  18,000 
tons;  imports,  coal,  290,000  tons. 

Amount  estimated  for  fiscal  year  ending  June  30, 1900,  for  improve- 
ment of  the  harbor  and  for  maiuteuauce  is  $20,000. 

Julyl,  1897,  balance  unexpended $12,399.48 

June  30, 1898,  amoant  expended  daring  fiscal  year 9,  lo3. 61 


Jnly  1,  1898,  balance  unexpended 8,245.97 


'  Amount  (estimated)  required  for  completion  of  existing  project 26, 600. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1900,  including  mnintenance 1 20, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  It^  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  1 1 13.) 

14.  Port  Washington  Harbor^  Wisconsin. — The  natural  cliannel  at  the 
mouth  of  the  Sauk  Biver  was  narrow,  and  at  the  shoalest  point  had  a 
depth  of  1  foot. 

The  original  project  for  the  improvement  of  this  harbor  was  adopted 
in  1869,  and  provided  for  two  parallel  piers  extending  to  11  feet  ot 
water  in  Lake  Michigan  and  the  excavation  of  an  interior  basin.  This 
plan  was  modified  in  1870  and  again  in  1876,  and  now  provides  for 
the  excavation  of  two  interior  basins  with  a  combined  area  of  5f  acres 
and  a  depth  of  13  feet  and  a  channel  of  the  same  depth  connecting  the 
basins  with  the  lake  between  piers  extending  to  the  15-foot  cqntonr. 

The  amount  expended  thereon  up  to  the  close  of  the  fiscal  year  end- 
ing June  30,  1897,  was  $191,377.58. 

The  piers  were  completed  in  1893  and  the  channel  and  basins  had 
been  excavated  to  their  required  depth.  In  May,  1897,  the  governing 
depth  was  12  feet.    May,  1898,  the  governing  depth  was  also  12  feet. 

The  maximum  draft  that  can  be  carried  June  30,  1898,  is  11.5  feet. 

During  the  fiscal  year  the  superstructure  of  the  piers  has  been  partly 
rebuilt  and  needed  repairs  made. 

Commercial  statistics  for  1897. — Arrivals  of  vessels,  1,088;  tonnage, 
87,300;  value  of  exports  and  imports  by  way  of  the  harbor,  $1,260,000 
and  $1,132,000,  respectively. 

It  is  estimated  that  $4,400  will  be  required  for  maintenance  during 
the  fiscal  year  ending  June  30, 1900. 

July  1,  1897,  balance  unexpended $3,158.92 

June  30, 1898,  amount  expended  during  fiscal  year 1, 533. 97 


July  1,  1898,  balance  unexpended 1,624.95 


{Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1900,  for  maintenance  of  improvement 4, 400. 00 
Submitted  in  compliance  witn  requirements  of  sections  2  of  riyer  and 
harbor  acts  of  1866  and  1867  and  of  sundry  cIyII  act  of  June  4,  1897. 

(See  Appendix  1 1 14.) 

15.  Harbor  of  refuge^  Milwaukee^  Wis. — ^Milwaukee  Bay,  in  which  the 
harbor  of  refuge  is  located,  is  protected  by  the  coast  from  storms  from 
all  directions  except  from  northeasterly  to  southeasterly,  and,  while 
the  anchorage  ground  was  good,  vessels  were  in  danger  of  dragging 
their  anchors  or  of  failing  to  eU'ect  an  anchorage  at  the  proper  place. 
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A  Board  of  Engineers,  in  its  report  dated  April  21, 1881,  recommended 
a  plan  for  a  breakwater  to  inclose  a  portion  of  the  bay  417  acres  in 
extent,  beyond  the  19-tbot  contour,  and  about  twice  that  area  beyond 
the  13foot  contour.  Work  began  in  1881,  and  up  to  June  30,  1897, 
there  had  been  expended  $6126,314.44,  resulting  in  the  completion  of 
4,650  feet  of  substructure  and  4,150  feet  of  superstructure  and  exten- 
sive repairs.  The  harbor  is  now  used  to  a  considerable  extent  as  a 
shelter  from  easterly  storms,  and  its  value  will  rapiilly  increase  as  the 
breakwater  is  extended. 

Under  the  contract  of  January  13,  1897,  the  breakwater  has  been 
extended  1,500  feet  during  the  fiscal  year.  Necessary  repairs  have 
been  made. 

While  the  completion  of  the  work  permitted  by  the  appropriation  in 
the  sundry  civil  act  approved  June  4, 1897,  will  ftirnish  a  breakwater 
wnich  will  be  of  much  benefit  to  commerce,  there  will  be  required  fur- 
ther appropriations  of  about  $155,650  to  fully  complete  it  in  accordance 
with  modified  plans  and  which  the  interests  of  commerce  will  justify. 
An  estimate  of  this  amount  is  presented  for  the  consideration  of 
Congress* 

The  commercial  statistics  are  the  same  as  for  Milwaukee  Harbor. 

July  1, 1897y  balance  anexi>ended $173,685.56 

June  30, 1898,  amount  expended  daring  fiscal  year 133,749.12 

July  1,  1898,  balance  nnexpended 39,936.44 

July  1, 1898,  amount  covered  by  nncompleted  pon tracts 34, 616. 09 

Jnly  1, 1898,  balance  available 5,320.35 

..    -....a 

fAmonnt  (estimated)  required  for  completion  of  existing  project 155, 650. 00 
Amount  that  can  beprotitnbly  expended  in  fiscal  year  ending  Jnne30, 1900    75, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  1 1 15.) 

16.  Miltcaukee  Harbor ^  Wisconsin. — ^The  original  depth  of  water  at 
the  mouth  of  Milwaukee  River  was  not  more  than  4}  feet.  The  original 
project,  adopted  in  1852,  provided  for  a  channel  13  feet  deep  between 
parallel  piers  located  about  3,000  feet  north  of  the  natural  mouth  of 
the  river.  In  1868  this  project  was  modified  to  secure  a  channel  19  feet 
deep  by  extension  of  piers  and  dredging. 

The  amount  expended  thereon  up  to  the  close  of  the  fiscal  year  end- 
ing June  30, 1897,  was  $351,608.49. 

The  harbor  piers  were  completed  to  their  projected  length  in  1872. 

In  April,  1897,  there  was  a  channel  between  the  piers  130  feet  wide 
and  19  feet  deep. 

In  May,  1898,  there  was  a  channel  19  feet  deep,  with  a  least  width  of 
90  feet 

The  maximum  draft  that  can  be  carried  June  30, 1898,  is  18.5  feet. 

The  project  for  the  improvement  of  this  harbor  is  completed.  Repairs 
to  piers  are  greatly  needed. 

Oommeroial  statistics  for  1897. — Arrivals  of  vessels,  5,983;  tonnage. 
4,657,539. 

Of  the  harbors  on  Lake  Michigan  this  is  the  second  in  importance. 
It  is  estimated  that  $14,000  will  be  required  for  maintenance  during 
the  fiscal  year  ending  June  30, 1900. 


BIVEB  AND  HARBOR  IMPROVEMENTa  395 

July  1, 1897,  balance  nnexpended $1,816.87 

Jnne  30, 1898,  amoant  expended  daring  fiscal  year 632.79 

July  1, 1898,  balance  unexpended 1,184.08 

{Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1900,  for  maintenance  of  improvement 14,000.00 
Sabmitted  in  compliance  with  requirements  of  sections  2  of  riyer  and 
harbor  acts  of  1666  and  1867  and  of  sundry  civil  act  of  Jane  4,  1897. 

(See  Appendix  1 1 16.) 

17.  South  Milwaukee  Harbor^  Wisconsin. — The  entrance  to  this  har- 
bor originally  varied  in  depth  from  absolute  closure  to  about  3  feet. 
The  project  of  improvement  adopted  in  1896  provides  for  a  channel  18 
feet  deep,  200  feet  wide,  between  parallel  piers,  at  an  estimated  cost  of 
91:38,000. 

The  amount  exi>ended  thereon  up  to  the  close  of  the  fiscal  year 
ending  June  30,  1897,  was  $35.89. 

At  that  date  no  extension  had  been  made  to  the  piers  built  by  pri- 
vate parties,  which  are  of  very  poor  construction  and  of  no  use  to  com- 
merce in  their  present  condition.  In  April,  1897,  there  was  a  channel 
depth  varying  from  9  feet  to  nearly  absolute  closure. 

During  the  past  fiscal  year  the  north  pier  has  been  extended  185  feet. 
The  improvement  of  this  harbor  is  not  yet  far  enough  advanced  to  make 
it  of  any  value  for  purposes  of  navigation  and  commerce. 

Commercial  statistics. — There  are  no  available  statistics  of  arrivals 
and  departures  of  vessels.  Exports  and  imports  by  all  ways  of  trans- 
portation. Exports:  Tons,  16,153^  value,  $1,105,000.  Imports:  Tons, 
110,837  f  value,  $1,138,878. 

Jnly  1, 1897,  balance  unexpended $4,964.11 

June  30, 18SKB,  amount  expended  during  fiscal  year 4,685.30 

July  ly  1898,  balance  unexpended 278.81 

r  Amount  (estimated)  required  for  completion  of  existing  project 133;  000. 00 

<  Submitted,  in  compliance  with  requirements  of  sections  2  oi  river  and 
t     harbor  acts  of  1866  and  1867. 

(See  Appendix  1 1 17.) 

18.  Racine  Rarhor^  Wisconsin. — ^The  entrance  to  this  harbor  origi- 
nally varied  in  depth  from  absolute  closure  after  storms  to  about  7  feet. 
The  original  project  in  1842  or  1843  provided  for  a  channel  13  feet  deep 
between  parallel  piers.  In  1866  the  project  was  modified  to  provide  a 
channel  16  feet  deep,  and  further  modified  in  1889  for  17  feet  by  pier 
extension  and  dredging. 

The  amount  expended  thereon  up  to  the  close  of  the  fiscal  year  end- 
ing June  30, 1897,  was  $320,814.01. 

At  that  date  both  piers  were  of  their  projected  length.  In  December, 
1896,  there  was  a  channel  17  feet  deep. 

In  April,  1898,  there  was  a  channel  15  feet  deep,  with  a  least  width 
of  60  feet. 

The  maximum  draft  that  can  be  carried  June  30, 1898.  is  14.5  feet. 

A  small  amount  of  dredging  was  done  in  November,  1897,  and  minor 
repairs  have  been  made  to  the  piers.  The  piers  permit  the  passage  of 
sand  to  such  an  extent  as  to  make  it  nearly  impossible  to  maintain  a 
channel  17  feet  deep. 

Commercial  statistics  for  1897. — Arrivals  of  vessels,  1,707;  tonnage, 
1,116,637.  By  all  ways  of  transportation :  Exports,  331,839  tons ;  approx- 
imate value,  1 11,421,930.66.  Imports :  Coal,  133,178  tons.  Total  approx- 
imate value  of  imports,  $6^G31,786.89. 
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It  is  estimated  that  $12,865  will  be  required  for  maiutenance  daring 
the  fiscal  year  ending  Jane  30, 1900. 

July  1,  1897,  balance  unexpended $14,970.99 

June  30,  1898,  amount  expended  during  fiscal  year 14, 749. 88 

July  1  1898,  balance  unexpended 221.11 

'Amount  (estimated)  required  for  completion  of  existing  project 13, 435. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1900,  for  continuing  improvement 13,435.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1900,  for  maintenance  of  improvement 12,865.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  II 18.) 

19.  Kenosha  Harbor^  Wisconsin. — The  original  depth  of  water  at  the 
month  of  Pike  Creek  varied  from  nothing  to  4  feet.  The  original  plan 
of  improvement  was  adopted  in  1852  and  had  for  its  object  a  channel  13 
feet  deep,  to  be  secared  by  constracting  parallel  piers  and  dredging 
between  them.  In  1889  the  project  was  nioditied  to  secure  16  feet  by 
pier  extension  and  dredging.  The  river  and  harbor  acts  of  Septemb€ur 
19, 1890,  and  Jane  3, 1890,  required  dredging  in  the  basin  just  inside 
the  harbor  piers. 

The  amount  e'xpended  thereon  up  to  the  cIosq  of  the  fiscal  year  ending 
June  30, 1897,  was  $281,010.90. 

At  that  date  there  remained  to  be  constructed  150  linear  feet  of  north 
pier  and  250  linear  feet  of  south  pier,  and  there  was  a  channel  10  feet 
deep  with  a  least  width  of  100  feet,  and  a  depth  of  15  feet  ove»  an  area 
of  about  3  acres  in  the  basin. 

During  the  past  fiscal  year  the  south  pier  has  been  extended  250  feet, 
the  full  length  contemplated.    Repairs  have  been  made  to  the  piers. 

Soundings  taken  in  April,  1898,  showed  a  channel  16  feet  deep  with  a 
least  width  of  about  70  feet,  and  a  depth  of  15  feet  in  the  basin. 

The  maximum  draft  that  can  be  carried  June  30,  1898,  is  15.5  feet. 

Commercial  statistics  for  1897, — Arrivals  of  vessels,  278;  tonnage, 
44,400.  The  approximate  exports  and  imports  by  all  ways  of  transpor- 
tation, as  reported  by  Mr.  II.  S.  Van  Ingen,  were:  Exports,  69,896  tons; 
value,  $15,000,000.    Imports,  242,556  tons;  value,  $10,000,000. 

It  is  estimated  that  $15,250  will  be  required  for  maintenance  during 
the  fiscal  year  ending  June  30,  1900. 

July  1, 1897,  balance  unexpended $18,290.51 

June  30, 1898,  amount  expended  during  fiscal  year 16, 702. 53 

July  1, 1898,  balance  unexpended 1,587.98 

Amount  (estimated)  required  for  completion  of  existing  project 9,750.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1900,  for  continuing  improvement .' 9, 750. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1900,  for  maintenance  of  improvenu;ut 15, 250. 00 

Submitted  in  compliance  with  reouirements  of  sections  2  of  river  and 
,     harbor  acts  T)f  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  1 1 19.) 

20.  Waukegan  Harbor^  Illinois. — There  was  no  navigable  channel  or 
natural  harbor  at  this  place.  The  project  of  improvement,  adopted  in 
1880,  had  for  its  object  the  construction  of  an  artificial  harbor  of  suffi- 
cient capacity  for  local  trade  by  inclosing  a  portion  of  Lake  Michigan 
with  pile  piers,  the  entrance  channel  and  inclosed  area  to  be  dredged 
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to  13  feet.  In  1882  this  project  was  modified  by  rednciDg  the  area  of 
the  exterior  basin,  and  by  obtaining  the  additional  space  needed  by 
dredging  an  interior  basin  connected  by  a  narrow  channel  with  the 
exterior  basin.  It  has  become  necessary  to  abandon  the  interior  basin 
because  the  land  required  was  not  secured  for  the  purpose,  and  it  is 
now  practically  impossible  to  secure  possession.  The  present  project 
provides  for  a  basin  300  feet  wide  and  967  feet  long. 

The  amount  expended  tliereon  up  to  the  close  of  the  fiscal  year  end- 
ing June  30, 18^)8,  was  $198,524.24. 

At  that  date  both  piers  had  been  completed  to  their  projected  length, 
and  in  April,  1897,  there  was  a  depth  in  the  channel,  and  over  about 
three- fourths  of  the  basin,  of  13  feet. 

Dredging  undei:  contract  during  the  past  fiscal  year  extended  this 
depth  over  nearly  the  entire  basin.  Dredging  now  in  progress  by  the 
city  of  Waukegan  will  increase  the  depth  to  18  feet  for  a  width  of  60 
feet. 

The  maximum  draft  that  can  be  carried  June  30,  1898,  is  12.5  feet. 

The  project  for  the  improvement  of  this  harbor  is  completed.  Repairs 
to  piers  are  now  in  progress. 

Commercial  statistics  for  1897. — Exports,  total  tons,  194,410;  imports, 
total  tons,  351,294.5. 

It  is  estimated  that  $5,500  will  be  required  for  maintenance  during 
the  fiscal  year  ending  June  30,  1900. 

July  1,  1897,  balance  unexpended $16,475.76 

June  ZO,  1898,  amount  expended  during  fiscal  year 14, 499. 51 

July  1,  1898,  balance  unexpended 1, 976. 25 

July  1, 1S98,  outstanding  liabilities 12.25 

July  1,  1898,  balance  available 1,964.00 

{Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1900,  for  maintenance  of  improvement 5, 500. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  1 1  20.) 

21.  Fox  River  J  Wisconsin. — The  Fox  and  Wisconsin  rivers,  separated 
at  Portage  City,  Wis.,  by  a  distance  of  only  2  miles,  one  flowing  into 
Lake  Michigan,  the  other  into  the  Mississippi  River,  were  the  early 
means  of  communication  between  those  waters.  In  1846  Congress 
granted  to  the  State  of  Wisconsin  a  quantity  of  land  for  the  purpose 
of  improving  the  navigation  of  this  route.  By  means  of  a  board  of 
public  works  the  State  began  and  carried  on  the  improvement  until 
1853,  when  it  was  transferred  to  a  private  company.  In  1872  the 
United  States  acquired  possession  of  the  property,  with  the  exception 
of  the  water  power,  water-power  lots,  and  personal  property.  The 
earliest  project,  that  of  1848,  called  for  canals  40  feet  wide  at  bottom 
and  4  feet  deep,  with  locks  125  feet  long  and  30  feet  wide.  This  project 
was  enlarged  subsequently.  The  present  project  is  that  of  a  Board  of 
Engineers,  submitted  September  17,  1884,  and  modified  May  14,  1886. 
It  provides  for  deepening  and  widening  the  channel  of  the  Fox  River 
from  Montello  to  Green  Bay  to  6  feet  depth  and  100  feet  width,  and 
irom  Portage  to  Montello  to  4  feet  depth,  and  for  the  renovation  of  12 
old  locks. 

The  amount  expended  on  the  Fox  and  Wisconsin  rivers  from  1867  to 
the  dose  of  the  fiscal  year  ending  June  30, 1897,  including  $145,000 
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paid  to  the  Green  Bay  and  Mississippi  Canal  Company  for  its  property, 
was  $3,035,653.57,  of  which  amonnt  $370,653.57  was  appropriateid 
solely  for  and  expended  solely  npon  the  Fox  River  siDce  1885. 

The  result  of  this  expenditure  npon  the  Fox  ftiver  was  the  constrnc- 
tion  of  14  new  stone  locks;  15  dams,  one  of  which  is  temporary  bat 
now  beinp^  bnilt  permanent;  12  canals;  a  head  wall  and  feeder  at  the 
old  first  lock  at  Appleton ;  a  lock  house  and  warehouse  at  Appleton 
first  lock;  awing  dam  and  brush  and  stone  shore  protection  to  the 
Portage  levee;  a  masonry  waste  weir  and  culvert  at  head  of  combined 
locks;  guard  gates  at  head  of  Eaukauna  Canal;  also  rebuilding  canal 
banks  at  Eaukauna,  wing  walls  at  Eaukauna  fourth  lock,  and  1,237 
linear  feet  of  cement-laid  rubble-core  wall  in  canal  banks  of  fourth  and 
fifth  levels.  A  channel  75  feet  wide  and  450  feet  long  has  been  secured 
by  blasting  and  drilling  the  rock  bar  below  Depere  Lock  from  4  to  12 
inches  below  the  top  of  the  lower  miter  sill.  Channel  below  Depere 
has  been  excavated  to  12^  feet  depth  for  a  width  of  fi*om  50  to  60  feet, 
and  channels  deepened  at  mouth  of  Fond  du  Lac  River,  Neenah  Chan- 
nel, Fox  River  at  head  of  Lake  Butte  des  Morts,  Grignon  Rapids, 
below  Little  Chute  and  Rapide  Croche  locks,  and  in  the  canals  and 
Upper  Fox  River.  Masonry  outlet  to  wasteweir  at  Eaukauna  second 
lock,  a  roadway  upon  United  State?  pro])erty  at  Appleton  first  lock, 
and  fishways  in  the  Eureka,  Berlin,  and  White  River  dams  have  been 
constructed. 

The  improvement  of  the  Wisconsin  River  was  abandoned  in  1887. 

The  full  depth  of  6  feet  was  obtained  from  Oshkosh  to  Depere,  with 
the  exception  of  the  lower  sill  of  the  Menasha  Lock,  which  has  but  4 
feet  6  inches  over  it  at  a  low  stage  in  the  river;  upon  the  Upper  Fox 
the  projected  depth  has  not  yet  been  obtained. 

The  expenditures  during  the  fiscal  year  ending  June  30, 1898,  were 
for  Princeton  crib  dam  and  flshway,  and  removing  old  dam;  commenc- 
ing a  permanent  crib  dam  at  Grand  River  and  removing  old  dam;  for 
a  harbor  of  refuge  at  Stockbridge  Landing;  dredging  and  removing 
snags,  etc.,  from  Wolf  River;  building  a  new  70- foot  scow;  repairing 
boats  and  dredges;  dredging  channel  below  Eaukauna  fifth  and  Kapide 
Croche  locks  and  canal  above  Rapide  Croche  and  Appleton  second 
locks;  commencing  boring  of  wells  at  Appleton  first  and  Eaukauna 
second  locks. 

The  relative  value  of  the  commerce  involved  and  the  cost  of  the 
improvement  can  not  be  estimated. 

Its  principal  effect  so  far  has  been  to  cause  considerable  reduction  in 
freight  rates  to  points  in  the  Fox  River  Valley. 

The  maximum  draft  that  can  be  carried  June  30, 1898,  at  mean  low 
water,  over  the  shoalest  part  of  the  improvement  is  from  Depere  to 
Oshkosh,  6  feet,  except  at  Menasha  Lock,  where  it  is  4^  feet;  from 
Oshkosh  to  Berlin,  5  feet;  from  Berlin  to  Montello,  4  feet,  and  from 
Montello  to  Portage,  3  feet. 

The  river  and  harbor  act  of  June  3, 1896,  directed  that  a  thorough 
investigation  of  the  character,  limitations,  and  description  of  the  prop- 
erty and  rights  of  the  United  States  in  connection  with  the  improve- 
ment of  the  Fox  and  Wisconsin  rivers  be  made  under  the  direction  of 
the  Secretary  of  War.  The  investigation  was  made  by  Hon.  Edwd.  S. 
Bragg  and  report  on  the  subject  was  submitted  by  him  February  15, 
1898.  The  report  was  transmitted  to  Congress  and  printed  in  House 
Doc.  No.  389,  Fifty- fifth  Congress,  second  session.  It  is  also  submitted 
herewith  as  part  of  Appendix  1 1 21. 
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Jnly  1, 1897,  balance  nnexpeDded $35,596.43 

Jane  30,  1896,  amount  expended  daring  fiscal  >  car 23, 086. 19 

Jaly  1, 1898,  balance ane^ended 12,510.24 

Jnly  1, 1898,  ontotanding  liabUities 1,240.64 

Jaly  1, 1898,  balance  arailable , 11,269.60 

{Amount  Ceetimated)  reqnired  for  completion  of  existing  project 180, 866. 48 
Amountthatoan  be  profitably  expended  in  fiscal  year  ending  J  nne  30, 1900    50, 000. 00 
Snbmitted  in  compliance  with  reqairements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  ciyil  act  of  June  4, 1897. 

(See  Appendix  1 1 21.) 

22.  Operating  and  care  of  locks  and  dams  on  Fox  River^  Wisconsin. — 
Under  an  allotment  from  the  indefinite  appropriation  for  '<  operating 
and  care  of  canals  and  other  works  of  navigation/'  there  has  been 
expended  during  the  year  ending  June  30, 1898,  the  sum  of  $62,597.03. 
The  principal  work  has  been  rebuilding  the  Kaukauna  fifth  lock  and 
wasteweir;  backing  l)epere  Lock  and  completing  retaining  wall  at 
Depere  Dam;  completing  repairs  to  Little  Kaukauna  Dam;  backing 
Bapide  Groche  and  Little  Ghute  dams  and  building  needle  houses  for 
same;  at  Kaukauna,  repairing  lock  and  dam  and  fencing  United  States 
pro{>erty;  building  core  wall  at  Little  Ghute  first  lock;  backing  Gedars 
Dam ;  at  Appleton,  repairing  Taintor  gates  of  lower  and  upper  dams, 
wasteweir  at  third  lock,  and  building  sedition  and  repairing  third  lock 
house,  repairing  second  lock,  and  fencing  United  States  property  at 
first  lock;  repairing  Menasha  and  Eureka  locks  and  backing  Eureka 
Dam;  at  Berlin,  repairing  lock  and  building  warehouse,  timber  shed, 
and  repair  shop;  repairing  White  River,  Piinceton,  and  Grand  River 
locks;  repairing  Montello  and  Governor  Bend  dams  and  Fort  Winne- 
bago Lock;  repairing  canal  revetment  of  Portage  Ganal;  repairing 
boats  and  dredges;  dredging  bars  of  Upper  and  Lower  Fox  and  mak- 
ing incidental  repairs  to  locks,  dams,  and  canal  banks  and  surveys. 
A  detailed  statement,  appended  to  the  report  of  the  local  engineer 
officer  in  charge,  shows  the  items  of  expenditure. 

Navigation  was  closed  November  23,  1897,  and  reopened  April  8, 
1898,  on  the  Upper  Fox  and  Wolf,  and  April  12, 1898,  on  the  Lower 
Fox  River.  The  water  in  Lake  Winnebago  and  the  Lower  Fox  has 
been  well  maintained  at  the  crests  of  the  dams  throughout  the  year, 
with  the  exception  of  Lake  Winnebago  from  October  28,  1897,  to 
March  24, 1898,  drawn  down  by  the  mills  by  permission  of  the  Secre- 
tary of  War. 

For  commercial  statistics,  see  report  on  Fox  River,  Wisconsin. 

(See  Appendix  1 1  22.) 

Gaptain  Zinn  was  also  charged  with  the  duty  of  making  a  survey  of 
Sheboygan  HarboTj  Wisconsinj  and  report  of  the  results  will  be  sub- 
mitted to  Gongress  at  its  next  session. 

IMPROVEMENT  OF  CHICAGO  AND  CALUBIET  HARBORS  AND  CHICAGO 
AND  ILLINOIS  RIVERS,  ILLINOIS,  AND  CALUMET  RIVER,  ILLINOIS  AND 
INDIANA;  ILLINOIS  AND  MISSISSIPPI  CANAL. 

This  district  was  in  the  charge  of  Maj.  W.  L.  Marshall,  Gorps  of 
Engineers,  having  under  his  immediate  orders  Gapt.  Henry  Jervey, 
Gorps  of  Engineers,  to  April  14, 1898.  Division  Engineer,  Ool.  J.  W. 
Barlow,  Gorps  of  Engineers. 
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1.  Chicago  Harbor^  Illinois. — The  present  project  was  adopted  in  1870 
and  modified  in  1878,  and  contemplated — 

fa)  The  formation  of  an  oater  harbor  or  basin  by  inclosing  a  portion 
of  Lake  Michigan  just  south  ofthe  entrance  to  Chicago  River  by  break- 
waters, and  dredging  the  same,  for  the  purpose  of  increasing  the  harbor 
facilities  of  Chicago. 

(h)  The  constraction  of  an  exterior  breakwater  in  deep  water  in  Lake 
Michigan  north  of  the  entrance  to  Chicago  River  and  about  1  mile  dis- 
tant therefrom,  to  shelter  the  approaches  to  the  river  and  outer  harbor 
and  to  form  a  harbor  of  refuge  near  the  southern  end  of  Lake  Michigan. 

(c)  To  keep  the  entrance  to  Chicago  River  dredged  for  the  passage  of 
vessels  navigating  Chicago  River  as  far  as  to  the  original  shore  line  ot 
Lake  Michigan,  at  or  near  Rush  Street  Bridge. 

This  project  was  extended  to  include  the  improvement  of  Chicago 
River  for  vessels  drawing  IG  feet  of  water,  by  the  river  and  harbor  act 
of  June  3,  1896,  which  extended  project  is  now  reported  separately. 

There  has  been  expended  upon  this  project  up  to  June  30,  1898, 
91,801,233.96,  including  $25,000  allotted  from  the  appropriation  of 
August  18, 1894,  for  dredging  Chicago  River,  of  which  amount  $3,645.70 
was  expended  for  dredging  from  the  mouth  of  the  river  to  Rush  Street 
Bridge,  and  $21,354.30  applied  to  dredging  the  river  from  its  mouth  to 
the  Stock  Yards,  on  South  Branch,  and  to  Belmont  avenue,  on  the  North 
Branch. 

Originally  the  mouth  of  Chicago  River  was  obstructed  by  a  sand  bar, 
across  which  a  varying  depth  of  water  existed,  suitable  for  light-draft 
navigation.  The  piers  at  the  mouth  of  the  river  have  been  projected 
beyond  this  bar,  and  at  present  there  exists  a  channel  sufficient  for 
vessels  drawing  17  feet  of  water. 

All  of  the  work  under  the  projects  of  1870-1878  has  been  done,  except 
dredging  the  outer  basin ;  and  the  piers,  breakwaters,  and  channel  have 
been  maintained  in  good  order. 

The  piers  at  the  entrance  to  Chicago  River,  the  exterior  breakwater, 
and  the  breakwaters  of  the  outer  basin  are  now  in  excellent  condition, 
except  about  500  linear  feet  of  superstructure  over  the  southerly  break- 
water, outer  basin,  which  will  soon  need  rebuilding.  Some  stone  filling 
is  also  needed  in  this  breakwater. 

All  of  the  old  piers  near  the  mouth  of  Chicago  River  now  within  the 
shore  line  have  been  practically  abandoned  by  the  United  States  as 
forming  part  of  the  bulkheads  or  wharves  of  Chicago  River,  except  that 
portion  of  the  south  pier  forming  the  north  limit  of  the  Illinois  Central 
Railroad  Docks. 

The  outer  basin  continues  to  fill  in,  and  in  its  present  condition  is 
useless  as  a  roadstead  except  for  small  vessels  drawing  less  thiin  12 
feet  of  water. 

To  give  in  this  basin  a  depth  of  18  feet  below  Chicago  city  datum,  or 
20  feet  below  the  mean  level  of  Lake  Michigan,  2,058,000  cubic  yards  of 
dredging  is  required. 

It  would  be  now  advantageous  to  do  this  work. 

A  bulkhead  has  been  constructed  by  the  local  authorities  along  the 
dock  line  in  the  outer  harbor;  and  the  area  between  this  dock  line  and 
the  shore  line,  except  a  small  yacht  basin  at  the  southern  end  .of  the 
harbor,  is  now  being  filled  in  for  a  public  park. 

Joly  1,  1897,  balance  unexpended $10,058.39 

July  30,  1898,  amount  expended  during  fiscal  year 6G2. 19 

July  1, 1898,  balance  unexpended 9, 396. 20 

(See  Appendix  J  J  1.) 


RIVER   AND    HARBOR    IMPROVEMENTS.  401 

2.  Chicago  Riverj  Illinois. — This  river,  as  far  as  its  navigable  water 
extends,  is  entirely  within  the  limits  of  the  city  of  Chicago,  111.  Origi- 
nally a  Blaggish  stream,  navigable  for  vessels  that  coald  pass  the  bar  at 
its  month,  it  is  now  one  of  the  most  important  commercial  or  navigable 
nontidal  waters  of  its  length  in  the  world.  Prior  to  the  act  of  June 
3, 1896,  no  work  had  been  done  for  the  improvement  of  its  navigation 
by  the  United  States.  The  present  project,  inaugurated  by  Congress 
under  the  act  of  June  3, 189(>,  as  modified  by  the  act  of  June  4, 1807, 
contemplates  the  improvement  of  the  river  by  dredging  and  minor 
changes  in  docks  and  dock  lines  to  admit  passage  by  vessels  drawing 
16  feet  of  water. 

The  depth  adopted  and  authorized  has  been  absolutely  determined 
by  the  crown  of  the  Washington  and  La  Salle  street  tunnels^  beyond 
which  depth  it  is  again  limited  to  18  feet  by  the  Van  Buren  Street 
Tunnel. 

The  dimensions  of  vessels,  other  than  depth  of  hold  and  draft,  is  fur- 
ther limited  by  the  bridges,  bends,  and  width  between  docks. 

The  river  and  harbor  act  of  August  18, 1894,  allowed  $25,000  from 
the  appropriation  made  for  the  improvement  of  Chicago  Haroor  to  be 
applied  to  the  improvement  of  Chicago  River  between  the  mouth  of  the 
river  and  the  junction  of  the  two  branches,  of  which  amount  $3,645.70 
was  expended  in  the  year  ending  June  30, 1896,  in  dredging  to  18  feet 
depth  as  far  as  to  Hush  Street  Bridge.  Since  the  passage  of  the  act 
of  June  3, 1896,  the  balance  of  this  amount  has  been  transferred  to  the 
Chicago  River  work. 

Up  to  the  close  of  the  fiscal  year  ending  June  30, 1898,  there  has  been 
expended  in  dredging  Chicago  River  $137,126.70,  including  the  $25,000 
allotted  as  above  stated,  as  a  result  of  which  expenditure  the  river  has 
been  dredged  to  a  depth  of  17  feet  below  Chicago  city  datum  from  the 
mouth  of  the  river  to  Ashland  avenue  on  the  South  Branch  and  West 
Fork,  and  to  the  Stock  Yards  on  the  South  Fork,  South  Branch,  a  dis- 
tance of  about  6  miles,  and  redredged  from  the  Stock  Yards  to  Wash- 
ington street,  and  to  near  FuUerton  avenue  on  the  Korth  Branch, 
including  the  Goose  Island  Cutoff,  a  total  length  in  this  branch  of 
about  4  miles. 

During  the  past  fiscal  year,  under  contract  made  under  the  conditions 
of  the  act  of  June  3, 1896, 854,351.3  cubic  yards  of  earth  has  been  taken 
from  the  river,  of  which  344,426.3  cubic  yards  has  been  dredged  from 
the  South  Branch  and  609,925  from  the  North  Branch,  leaving  about 
300,000  cubic  yards  of  material  still  to  be  removed  under  these  contracts, 
which  are  "continuing.'' 

The  river  fills  in  rapidly  from  deposits  from  Chicago  sewers  and 
drains. 

The  sundry  civil  act  of  June  4, 1897,  allows  work  to  be  done  in  widen- 
ing the  river  by  minor  changes  in  dock  lines,  in  addition  to  dredging. 

The  restricted  channel  in  Chicago  River  is  extremely  hampering  to 
all  interests  dependent  upon  commerce  by  water,  but  no  practical  plan 
of  radical  improvement  in  the  condition  of  the  channel  has  yet  been 
proposed. 

The  dredging,  as  far  as  authorized  by  the  act  of  June  3, 1896,  will 
probably  have  been  completed  by  the  close  of  the  calendar  year  1898. 

The  fdnds  asked  for  are  for  widening  the  river  under  the  provisions 
of  the  act  of  June  4, 1897. 

For  commercial  statistics,  see  preceding  report  on  Chicago  Harbor 
improvement. 
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July  1, 1897,  balance  unexpended ^ $138,524.79 

Amount  appropriated  by  sundry  civil  act  approved  July  1, 1898 400, 000. 00 

588,524.79 
June  90, 1898,  amount  expended  during  fiscal  year 87,851.49 

July  1, 1898,  balance  unexpended 450,873.80 

July  1, 1898,  amount  covered  by  uncompleted  con tr Acta 41^  865. 88 

July  1, 1898,  balance  available 409,517.62 

(Amount  (eatlmated)  required  for  completion  of  existing  project 187, 000. 00 
Amounttnat  can  be  profitably  expended  in  fiscal  year  endiuflr  June 90, 1900  137, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  9  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  J  J  2.) 

3.  Oalwmet  HarbWj  Illinois.— T\^  harbor  is  known  on  the  Great 
Lakes  as  South  Chicago  Harbor. 

Tbis  improvement  was  designed  to  famish  a  safe  and  practicable 
entrance  to  Oalamet  River  and  the  x>ort  of  South  Chicago  by  the  con- 
struction of  parallel  piers  800  feet  apart,  projecting  fix>m  the  shore  into 
Lake  Michigan,  and  by  dredging  between  them. 

The  work  began  in  1870  and  all  the  projected  work  had  been  accom- 
plished for  16-foot  draft  prior  to  June  30, 1896,  resulting  in  the  con- 
struction of  3,640  linear  feet  of  north  pier  and  2,020  linear  feet  of  the 
south  pier,  and  securing  and  maintaining  a  channel  16  feet  deep  and 
of  suitable  width  from  similarly  deep  water  in  Lake  Michigan  to  the 
Oalumet  Eiver  at  the  roots  of  the  piers,  at  a  cost  of  $454,483.53.  The 
work  included  also  476,564  cubic  yards  material  dredged,  increasing  the 
depth  in  the  channel  from  7  to  16  feet. 

On  this  dato,  June  30, 1896,  it  may  be  considered  that  the  original 
project  for  this  locality  was  terminated  and  completed. 

On  June  30, 1895,  a  further  project,  based  upon  a  survey  ordered  by 
the  river  and  harbor  act  of  August  18,  1894,  was  submitted  for  the 
further  improvement  of  this  harbor,  contemplating  the  extension  of 
the  south  pier  1,200  linear  feet,  of  the  north  pier  500  linear  feet,  and 
the  dredging  of  a  channel  to  20  feet  depth  at  low  water,  all  at  an  esti- 
mated cost  of  $154,550.  (See  Annual  Report  of  Chief  of  Engineers 
for  1895,  p.  2771.) 

Later,  upon  a  further  call  of  this  office,  the  local  engineer,  under 
date  February  21,  1896,  submitted  a  report  presenting  a  plan  for 
improvement  of  both  the  inner  and  outer  harbors.  The  estimated  cost 
of  this  improvement  was  $1,134,830.  (See  Annual  Report  of  Ohief  of 
Engineers  for  1896,  p.  2584.) 

The  act  of  June  3, 1896.  in  appropriating  for  Oalumet  Harbor,  includes 
the  amended  project  of  June  30, 1895,  but  in  appropriating  for  the  Calu- 
met Biver  adopts  the  project  of  February  21,  3896,  in  so  far  as  relates 
to  the  20-foot  channel  in  harbor  and  river. 

The  projects  conflict  in  so  far  as  that,  if  the  project  of  February  21, 
1896,  be  adopted,  the  north  pier  need  not  be  extended  at  all,  and  the 
south  pier  be  extended  only  800  linear  feet,  instead  of  1,200  linear  feet. 

In  view  of  this  foct  the  money  appropriated  by  the  act  of  June  3, 
1896,  has  been  expended  on  that  part  of  the  two  projecte  common  to 
both,  i.  e.,  in  extending  the  south  pier  800  linear  feet,  and  in  dredging 
the  harbor  to  20  feet  depth  as  far  as  to  the  junction  with  a  similar  chan- 
nel, authorized  by  the  same  act,  in  Calumet  Biver. 

Under  these  projecte  there  has  been  expended  $69,365.18,  making  the 
total  expenditures  to  June  30, 1898,  $523,853.71. 
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Both  works— uainely,  the  extension  of  the  south  pier  800  linear  feet, 
and  dredging  the  channel  from  deep  water  in  the  lake  to  a  similar 
depth  of  20  feet  in  Calumet  Eiver — have  been  done. 

The  work  is  now  in  good  condition,  except  about  500  linear  feet  of 
superstructure  and  the  light  revetment  west  of  the  Illinois  Steel  Com- 
pany's slip,  both  of  which  need  rebuilding. 

The  construction  of  the  outer  breakwater  and  the  dredging  of  the 
harbor  of  refuge,  as  given  in  the  project  of  February  21, 1896,  is  much 
needed. 

The  estimates  made  herein  are  based  on  the  supposition  that  the 
greater  of  the  two  projects  is  to  be  carried  out.  If  the  lesser  be  in 
question,  work  would  be  done  that  is  entirely  unnecessary  under  the 
greater  scheme,  and  the  lesser  project  will  not  meet  the  conditions  of 
constant  shoaling  in  advance  of  the  piers. 

The  greater  project,  contemplating  an  outer  protecting  breakwater 
and  dredging  in  the  sheltered  area,  is  a  necessity  that  must  sooner  or 
later  be  met  and  satisfied. 

If,  however,  the  lesser  project  is  to  be  carried  out.  (79,550  is  required 
under  the  project  of  June  30, 1896,  to  complete  tne  work  under  that 
project. 

July  1,1897,  balance  nnexpended $24,668.72 

June  30, 1898,  amonnt  expended  during  fiscal  year 11, 122. 43 

July  1, 1898,  balance  unexpended 13,546.29 

Amount  (estimated)  required  for  completion  of  existing  project  of 

February  21, 1896 1,00&,830.00 

Amount  (estimated)  required  for  completion  of  existing  project  of 

June  30, 1895 79,550.00 

Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  June 

30,1900 150,000.00 

Submitted  in  compliance  with  reauirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  J  J  3.) 

4.  Calumet  Eiver,  Illinois  and  Indiana. — The  project  for  the  improve- 
ment of  this  river,  adopted  by  Oongress  in  1883,  contemplated  securing 
a  channel  200  feet  in  width  and  16  feet  in  depth  below  low  water  in 
Lake  Michigan,  &om  the  month  of  Oalumet  River  at  Oalumet  Harbor, 
Illinois,  to  one  balf  mile  east  of  Hammond,  Ind.,  with  a  view  to  increas- 
ing the  facilities  for  handling  the  commerce  of  this  region  and  also  aiding 
in  providing  means  for  the  better  accommodation  of  much  of  the  com- 
merce of  Chicago  Eiver,  which  river  was  and  still  is  much  crowded. 

The  original  depth  in  Oalumet  River  varied  between  6  and  10  feet. 

Following  a  report  on  a  survey  of  Calumet  Harbor,  Illinois,  published 
as  House  Doc.  No.  277,  Fifty-fourth  Congress,  first  session,  also  pub- 
lished in  Annual  Report  of  Chief  of  Engineers,  1896,  page  2583,  the 
project  has  been  modified  by  the  river  and  harbor  act  of  June  3, 1896, 
so  far  as  to  allow  the  channel  for  2  miles  southward  from  the  mouth  of 
the  river  to  be  dredged  to  20  feet  depth. 

This  modification  increases  the  estimated  cost  of  the  improvement 
by  $51,700. 

Since  the  improvement  began  in  1889  there  has  been  dredged  a  chan- 
nel, measured  from  the  harbor  southward,  to  the  full  width  of  200  feet 
and  depth  of  16  feet,  19,618  feet  in  length,  except  that  over  a  short  por- 
tion where  rock  was  encountered  the  width  was  reduced  to  85  feet,  9^000 
cubic  yards  or  less  of  rock  remaining  to  be  removed  to  secure  full  width 
and  depth  over  this  short  stretch. 


404        REPORT  OF  THE   CHIEF  OF  ENGINEERS,  U.  8.  ARMT. 

Under  this  16-foot  project  1,767,220  cubic  yards  material  was  removed 
prior  to  Jane  30, 1896,  from  the  channel  <<below  the  forks"  of  the  Gala- 
met  In  addition  there  has  been  removed  248,516  cubic  yards  of  mate- 
rial from  the  channel  between  the  forks  and  one-half  mile  east  of 
Hammond,  Ind.,  in  an  effort  to  secure  a  practicable  channel  10  feet 
deep  and  60  feet  wide,  resulting  in  failure,  due  to  rapid  refilling  ot 
channel  by  slaughterhouse  refuse,  sewage,  ajid  other  filth. 

The  amount  expended  by  the  United  States  on  this  original  project 
prior  to  June  30, 1896,  was  •291,842.07,  of  which  $248,715.91  has  been 
expended  ^<  below  the  forks"  and  $43,126.16  for  work  between  the  forks 
and  one-half  mile  east  of  Hammond,  Ind. 

The  river  and  harbor  act  of  1896  appropriated  $50,000  and  author- 
ized dredging  the  channel  to  20-foot  depth  for  2  miles  southward  from 
the  mouth,  and  under  this  supplementary  and  restricted  project  there 
has  been  320.405  cubic  yards  of  material  removed  under  contract,  com- 
pleting the  channel  20  feet  deep  a  distance  of  2  miles  at  a  fiirther  cost 
of  $50,276.35. 

The  total  expenditures  to  June  30, 1898,  amounted  to  $342,118.42. 

A  winding  or  turning  basin  20  feet  deep,  of  sufficient  dimensions  for 
the  largest  lake  vessels  yet  constructed,  was  also  dredged  at  the  first 
cut-off  above  the  mouth  of  the  river. 

The  amount  appropriated  by  the  act  of  June  3, 1896,  was  found  suffi- 
cient to  dredge  the  channel  to  the  2-mile  limit  and  provide  the  basin 
named  at  somewhat  less  cost  than  estimated  February  21, 1896,  due  to 
the  favorable  terms  secured  for  the  work. 

Similar  winding  or  turning  basins  should  be  provided  at  intervals  of 
from  1  to  2  miles  along  the  river,  to  avoid  in  future  the  restrictions  now 
imposed  in  other  lake  harbors  within  the  shore  lines. 

There  is  at  present  a  good  20-foot  channel  from  the  harbor  to  One 
hundred  and  sixth  street.  Above  this  point  the  lOfoot  channel  has 
deteriorated  by  filling  in  until  there  is  now  less  than  16  feet.  No  work 
has  been  done  under  the  regular  16-foot  project  above  One  hundred  and 
eighteenth  street. 

The  improvement  of  the  river  has  been  followed  by  a  remarkable 
development  of  commerce,  which  now  exceeds  4,000,000  tons  per  annum, 
or  near  one-half  that  of  Chicago  Harbor,  the  most  important  on  the 
Great  Lakes. 

Jnly  1. 1897,  balance  nnezpended $32,663.72 

June  30,  1898,  amonnt  expended  daring  fiscal  year 24, 782. 14 

Jnly  1, 1898, balance  unexpended 7,881.58 

{Amount  (eBtUnated)  required  for  completion  of  existinff  project 700,000.00 
Amonnt  that  can  be  proti  tabl  j  expended  in  fiscal  jear  ending  June  30, 1900  100, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  riyer  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  J  J  4.) 

5.  Illinois  River^  Illinois. — The  present  project  was  adopted  in  1880, 
and  contemplates  the  extension  of  the  slack-water  improvement,  began 
by  the  State  of  Illinois,  from  Copperas  Greek  locks  to  the  Mississippi 
Biver,  a  distance  of  135  miles. 

The  project  includes  the  construction  of  two  locks,  350  feet  long 
between  miter  sills,  75  feet  width  of  chamber,  with  7  feet  of  water  over 
sills  at  low- water  level  of  1879,  and  dredging  the  channel  where  neces- 
sary to  obtain  7  feet  depth  at  low  water  in  the  pools  thus  created. 

The  two  locks  and  dams  are  completed  and  in  use.  One  is  situated 
at  Kampsville,  31  miles  above  the  month  of  the  Illinois  Eiver,  the  other 
at  La  Grange,  79  miles  above  the  mouth  of  the  Illinois  Biver. 
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The  ultimate  object  of  the  improvement  is  the  construction  of  a  water- 
way firom  the  soathem  end  of  Lake  Michigan  to  the  Mississippi  Biver 
of  snfBcient  capacity  to  accommodate  lai-ge-sized  Mississippi  Biver  steam- 
boats and  for  military  and  naval  purposes. 

The  State  of  Illinois,  aided  by  the  United  States,  has  executed  part 
of  the  project  by  the  construction  of  two  locks  of  the  dimensions  given — 
one  at  Henry  and  one  at  Copperas  Greek — completing,  except  dredging, 
that  part  of  the  improyement  between  La  Salle,  HI.,  and  the  mouth  of 
Copperas  Creek,  a  distance  of  about  90  miles. 

In  executing  this  work  the  United  States  has  expended,  up  to  June  30, 
1898,  $1,358,417.81,  including  $25,000  from  the  appropriation  of  August 
11, 1888,  for  surveys,  and  excluding  962,359.80  expended  upon  a  foun- 
dation for  Copperas  Creek  Lock,  afterwards  completed  by  the  State  of 
Illinois. 

An  additional  amount  of  $747,747  was  expended  by  the  State  of  Illi- 
nois at  Henry  and  Copperas  Creek  locks  and  dams. 

During  the  fiscal  year  ending  June  30, 1898,  the  following  work  was 
^one:  ^  ^,     ^ 

Cabio  yards. 

Dredging  at  Maconpin  Creek ^,604 

At  12-Mfle  Island 6,386 

AtMoores  Island  (clay) 20,445 

At  New  Camp  Creek  (sand) 86,778 

At  Wilsons  Island  (mud) 24,937 

The  appropriation,  after  reserving  sufficient  for  emergency  purposes, 
was  then  exhausted  and  the  dredging  plant  was  employed  for  a  short 
while  about  the  locks  under  the  appropriation  for  <<  operating  and  care 
of  canals,  etc.,"  and  then  laid  up. 

Minor  repairs  were  made  to  the  dredging  fleet. 

The  channel  of  the  Illinois  River  is  becoming  the  best  of  all  the  tribu- 
taries of  the  Mississippi  Biver,  and  it  is  believed  that  the  dredged 
channel^  are  reasonably  permanent.  Large  steamboats  navigated  the 
river  during  the  year,  although  the  water  was  extremely  low.  The 
yery  slow  progress  in  the  improvement,  which  has  now  continued  for 
thirty  yeard  under  meager  appropriations,  has  resulted  in  other  means 
of  transportation  and  the  diversion  to  railroads  of  traffic  naturally 
tributary  to  the  river.  Under  the  project  it  was  contemplated  to  first 
construct  locks  and  dams  to  check  or  slack  the  current,  then  procure  a 
deep  channel  by  dredging  the  bars  in  the  pools  thus  created.  The 
locks  and  dams  have  been  built  at  great  expense,  after  long  and  tedious 
delays  for  money,  but  the  channels  must  now  be  dredged  to  avail  of 
their  full  capacity  or  to  obtain  the  object  sought.  The  dredging  is  the 
effective  work.  The  locks  and  dams  give  from  3  to  4  feet,  which  the 
dredging  must  increase  to  7  feet. 

Since  the  construction  of  the  La  Orange  Lock,  in  1889,  the  traffic  on 
the  Illinois  Eiver  has  increased  200  per  cent,  and  the  attainment  of  7 
feet  available  depth  will  doubtless  be  followed  by  a  materially  greater 
increase  in  the  use  of  the  stream. 

The  fiinds  asked  for  are  to  be  expended  in  dredging  to  deepen  and 
widen  the  channels. 

July  1, 1897,  balance  unexpended $17,282.59 

Jane  SO,  18913,  amoant  expended  during  fiscal  year 14,327.19 

July  1, 1898,  balance  nnexpended 2,955.40 

{Amount  (estimated)  required  for  completion  of  existing  project.. 857, 000. 00 
Amount  tnat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1900  100, 000. 00 
Submitted  in  compliance  witli  requirements  of  sections  2  of  riyer  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  J  J  5.) 
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6.  Operating  and  care  of  La  Ora^e  and  Kampaville  lockSj  lllinaia 
Biver^  and  approaches  thereto. — These  locks  and  darns  have  been  oper- 
ated and  maintained  under  the  indefinite  appropriation  provided  for 
in  section  4  of  the  river  and  harbor  act  of  July  5, 1884. 

La  Orange  Lock  and  Dam.— Theae  works  were  operated  and  main- 
tained in  good  order  during  the  year.  The  drift  was  kept  cleared  from 
the  dam;  the  lock  gates  were  calked,  painted,  and  repaired;  guide 
piles  were  placed  above  and  below  the  lock  entrances;  1,470  cubic 
yards  of  filling  was  placed  above  the  dam  and  low  places  about  the 
grounds  filled  in,  and  the  buildings  and  plant  kept  in  order. 

The  amount  expended  during  the  year  was  96,344.37. 

Kampsville Loch  and  Dam. — Drift;  was  cleared  from  the  dam;  clumps 
of  guide  piles  driven  at  entrances  to  the  lock;  400  cubic  yards  sediment 
was  removed  from  the  lock,  and  filling  was  placed  above  the  dam  and 
on  upper  side  of  east  abutment,  4,470  cubic  yards  earth  and  35  cubic 
yards  riprap  and  gravel  being  used  for  the  purpose. 

Ourrent  repairs  were  made  to  lock  houses  and  buildings;  1,650  feet 
plank  sidewalk  bailt  and  500  cubic  yards  filling  placed  about  the 
grounds. 

Two  new  dump  scows  were  built  and  repairs  made  to  boats  and 
plant. 

The  river  was  unusually  low  during  the  season,  but  nevertheless  there 
was  a  small  increase  in  the  tonnage  passing  the  locks  over  that  passing 
in  1897. 

The  amount  expended  during  the  year  was  $7,223.31. 

(See  Appendix  J  J  6.) 

7.  Illinois  a/nd  Mississippi  Ca/nalj  Illinois. — The  object  of  the  improve- 
ment is  to  furnish  a  link  in  a  navigable  waterway  from  Lake  Michigan 
to  the  Mississippi  Biver  at  the  mouth  of  Eock  Elver,  Illinois. 

The  canal  has  been  located  on  the  Eock  Island  route,  approved  by 
the  Secretary  of  War  October  27, 1888,  as  directed  in  the  act  of  Con- 
gress of  August  11, 1888.  It  proceeds  from  the  Illinois  Eiver  at  its 
great  bend  If  miles  above  the  town  of  Hennepin,  111.,  thence  via  Bureau 
Creek  Valley  and  over  the  summit  to  Bock  Eiver  at  the  mouth  of  Green 
Eiver;  thence  by  slack  water  in  Eock  Eiver,  and  a  canal  around  the 
lower  rapids  of  the  river  at  Milan,  to  the  Mississippi  Eiver  at  the  mouth 
of  Eock  Biver. 

The  canal  is  to  be  at  least  80  feet  wide  at  the  water  surface,  7  feet 
deep,  and  with  locks  170  feet  long  and  35  feet  width  of  lock  chamber, 
capable  of  passing  barges  carrying  600  tons  (maximum)  freight. 

A  report  upon  the  location,  with  detailed  estimates  of  cost,  of  this 
canal  was  sabmitted  June  21, 1890,  and  published  (without  maps)  as 
House  Ex.  Doc.  No.  429,  Fifty-first  Congress,  first  session,  and  is  also 
printed  in  Annual  Eeport  of  the  Chief  of  Engineers  for  1890,  Part  III, 
page  2586. 

The  river  and  harbor  act  of  September  19, 1890,  made  the  first  appro- 
priation for  the  construction  of  the  canal,  and  directed  work  to  be  begun 
by  the  construction  of  one  of  the  locks  and  dams  in  Bock  Eiver. 

In  accord  with  this  act  work  was  begun  in  July,  1892,  near  the  mouth 
of  Eock  Eiver  on  the  construction  of  a  canal  around  the  lower  rapids  of 
the  river,  which  barred  navigation,  and  since  that  date  has  been  prose- 
cuted with  an  intermission  due  to  lack  of  necessary  funds.  The  survey 
work,  in  locating  the  canal  on  the  ground,  and  proceedings  for  acquir- 
ing title  to  the  right  of  way  have  been  continuous  since  October,  1890, 
and  the  canal  has  been  definitely  located  on  the  ground  throughout  its 
entire  extent. 


RIYEt   AND   HARBOR   IMPROVEMENTS.  407 

There  has  been  expended  on  this  work  ap  to  the  dose  of  the  fiscal 
year  ending  Jnne  30,  1898,  $1,748,906.13,  and  daring  the  fiscal  year 
ending  Jnne  30, 1898,  $545,017.58. 

The  result  of  this  ezpenditnre  has  been — 

First.  The  acquisition  of  the  right  of  way  for  4}  miles  around  the 
lower  ral>ids  of  Bock  River  and  the  completion  of  4^  miles  of  canal 
there,  involving  the  construction  of  4^  miles  of  earthwork  in  construct- 
ing the  canal  trunk,  3  locks,  1  railroad,  and  2  highway  swing  bridges, 
7  sluiceways  and  gates,  1  arch  culvert;  2  dams,  1,392  feet  long,  across 
the  arms  of  Bock  Biver;  3  lock-keepers'  houses,  1  small  office  building, 
and  a  thorough  riprapping  of  the  canal  banks,  not  estimated  for  in  the 
original  estimates. 

Second.  In  the  location  on  the  ground  and  preparation  of  descrip- 
tions, platSj  and  abstracts  of  titles  of  all  lauds  needed  for  the  eastern 
section  of  the  canal;  same  for  feeder  line  and  for  lands  to  be  over- 
flowed or  damaged  by  the  dam  at  Sterling;  the  surveying  and  locating 
of  the  western  section  throughout,  and  the  final  location  of  the  canal 
throughout 

Two  routes  each  were  surveyed  for  the  feeder  and  for  the  western 
section,  resulting  in  the  Sterling  route  being  accepted  for  the  feeder  and 
the  Green  Biver  route  for  the  western  section  of  the  canal. 

Third.  In  the  practical  completion  of  the  earthwork  over  the  first  16 
miles  of  canal  trunk,  the  paving  of  7  miles  with  stone;  the  foundations 
and  masonry  of  10  locks,  1  aqueduct,  5  bridges,  7  arch  culverts,  and  10 
pipe  culverts:  the  partial  completion  of  erection  of  5  steel  highway 
bridges,  1  lock,  and  3  miles  of  canal  trunk. 

Fourth.  In  the  acquisition  by  purchase  or  condemnation  of  24  miles 
of  the  eastern  section  of  the  canal,  and  the  condemnation  of  28.5  miles 
of  the  feeder  and  more  than  one-third  of  the  western  section,  and  the 
preparation  of  plans  and  estimates  for  the  construction  of  the  feeder. 

During  the  fiscal  year  ending  June  30, 1898,  the  following  work  has 
been  done: 

By  hired  labor. — ^The  first  8  miles  of  the  canal  trunk  has  been  lined 
with  stone,  except  about  1  mile  in  detached  parts.  The  filling  behind 
7  locks  has  been  completed,  and  also  the  splay  walls  at  their  head.  A 
gravel  quarry  has  been  stripped,  and  all  gravel  necessary  for  concrete 
construction  has  been  distributed  as  wanted.  The  masonry  of  3  locks, 
abutments  of  5  highway  bridges  constructed  and  the  approaches  to  the 
bridges  nearly  completed.  Three  lock  houses  have  been  built,  1  office 
building,  and  3  temporary  buildings  for  storage  purposes.  About  5 
•miles  of  extension  to  the  narrow-gauge  construction  railroad  has  been 
constructed.  The  right  of  way  for  the  feeder  and  more  than  one-third 
of  the  western  section  has  been  condemned. 

Bp  eontroc^.— Eight  miles  of  canal  trunk  have  been  completed,  2 
miles  practically  completed,  and  8  miles  farther  put  under  contract  and 
work  thereon  begun.  The  foundations  of  9  locks  have  been  completed 
and  those  of  5  additional  locks  and  1  aqueduct  are  under  way  and. 
well  advanced.  The  steel  superstructures  of  5  bridges  have  been  deliv^ 
ered  and  3  of  them  erected.  Two  concrete-arch  culverts  and  6  pipe  (<cas1r 
iron)  culverts  have  been  built.  The  work  on  the  eastern  section  is  now 
about  one-half  done.  All  work  of  construction  during  the  year  has, 
been  done  on  the  eastern  section. 

An  assistant  district  attorney  has  been  appointed  to  attend  to  all 
matters  relating  to  the  acquisition  of  the  right  of  way  for  the  canal. 
During  the  last  year  all  the  right  of  way  for  the  feeder  has  been 
arranged  for — payments  of  awards  only  remaining  to  acquire  title — ^aad 
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much  of  the  right  of  way  for  the  western  section  has  been  condemned 
and  awards  made. 

The  feeder  will  now  be  put  under  contract  and  the  work  be  prose- 
cuted as  rapidly  as  the  terms  of  the  law  permit. 

July  1,1897,  balance  ODexponded $900,896.91 

Amouut  appropriated  by  sundry  civil  act  approved  July  1, 1896 1, 427, 740. 00 

2,334,638.91 
June  30, 1898,  amount  expended  during  fiscal  year 545, 017. 58 

July  1,1898,  balance  unexpended 1,789,621.33 

July  1, 1898, outstanding  liabilities $93,214.90 

July  1, 1898,  amount  covered  by  uncompleted  contracts 244, 785. 61 

338,000.51 

July  1,1898,  balance  available 1,451,620.82 


'Amount  (estimated)  required  for  completion  of  existing  project *3, 433, 490. 00 

Amount  that  can  be  proHtably  expended  in  fiscal  year  ending  June 

30,1900 1,427,740.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  J  J  7.) 

8.  Operating  and  care  o/Illinoi8  and  Mississippi  Canal;  canal  around 
lower  rapids  of  Rock  River j  at  Milan^  III. — This  canal  is  4^  miles  in 
length,  surmounting  a  fall  of  18  feet,  and  the  works  operated  and  cared 
for  include  3  locks,  3  swing  bridges,  7  sluiceways,  1  arch  culvert,  3  lock 
houses,  1  office  building,  and  2  dams. 

The  canal  was  formally  opened  to  navigation  April  17, 1895. 

On  account  of  three  fixed  bridges  across  Bock  Eiver  a  few  miles 
above  the  head  of  the  canal,  its  traffic  is  restricted  to  excursion  craft 
and  to  barges  and  to  such  small  steam  craft  as  may  pass  under  the 
bridges. 

Proceedings  were  instituted  to  compel  the  city  of  Moline  to  alter  its 
bridge,  but  the  authority  of  the  Secretary  of  War  was  denied  by  the 
city  of  Moline.  The  United  States  district  court  for  the  northern  dis- 
trict of  Illinois  in  a  preliminary  ruling  sustained  the  United  States 
authority,  and  later  a  jury  in  the  trisd  of  the  condemnation  case  of 
United  States  v.  Maxson,  brought  in  a  special  verdict  finding  Bock 
Biver  to  be  a  navigable  water  of  the  United  States  up  to  and  past 
the  upper  rapids  of  Kock  Biver  at  Sterling,  111.  The  contention  has 
apparently  been  closed  by  the  sundry  civil  act  of  July  1, 1898,  which 
allots  $25,000  for  the  construction  of  a  high  bridge  at  the  city  of  MoUne 
in  lieu  of  the  existing  bridge  complained  of. 

The  canal  and  its  accessory  works  have  been  operated  and  main- 
tained in  good  order  during  the  past  year.  The  main  ^supports  of 
sluice  gates  were  protected  by  movable  roofs;  repairs  were  made  to 
roads,  lock  houses,  and  dams;  2,650  cubic  yards  material  at  mouth  of 
canal  was  removed  by  dredging,  and  willows  planted  along  parts  of  the 
canal  banks  for  their  protection. 

During  the  season  of  navigation  boats  and  barges  aggregating  94,009 
tons  passed  the  canal,  carrying  20,430  tons  of  coal  and  2,279  passengers. 

The  use  of  the  canal  is  restricted  by  the  obstructive  bridges  across 
Bock  Biver  above  it,  but  the  coal  by  canal  controls  the  price  of  this 
necessary  article  at  Davenport  and  vicinity,  and  this  result  has  been 

*  Twenty-five  thousand  dollars  appropriated  (sundi^  civil  act  July  1, 1898^  for 
constructing  bridge  across  Rook  River  at  Moline,  Ul.,  added  to  amount  req.airea  for 
oompletion. 
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in  effect  ever  since  the  opening  of  the  canal.  A  redaction  of  from  3  to 
5  cents  a  bushel,  or  say  $1  per  ton  on  all  soft  coal  nsed  has  resalted, 
which  has  already  justified  the  construction  of  this  part  of  the  canal 
as  an  independent  work.  The  change  in  the  Moiine  Bridge  will  make 
this  canal  an  important  line  of  transportation  for  coal. 

There  was  expended  during  the  year  ending  June  30^  1898, 94,502.39, 
exclusive  of  $366.64  outstanding  liabilities. 

(See  Appendix  J  J  8.) 

IMPROVEMENT  OF  MICHIGAN  CITY  HARBOR,  INDIANA,  AND  OF  RIVERS 
AND  HARBORS  ON  THE  EASTERN  SHORE  OF  LAKE  MICHIGAN. 

This  district  was  in  the  charge  of  Oapt.  C.  McD.  Townsend,  Corps 
of  Engineers,  to  May  21, 1898,  and  of  Lieut.  Col.  O.  J.  Lydecker,  Corps 
of  Engineers,  since  that  date.  Division  Engineer,  Col.  J.  W.  Barlow, 
Corps  of  Engineers,  to  May  21, 1898. 

1.  Michigan  City  Harbor,  Indiana, — ^The  improvement  of  this  harbor 
dates  from  1836,  and  has  resulted  in  establishing  a  convenient  inner 
harbor  for  local  commerce,  and  partly  completing  an  outer  harbor, 
designed  to  facilitate  entrance  to  the  former  and  afford  refuge  in  times 
of  northerly  gales  to  vessels  engaged  in  general  lake  commerce. 

The  inner  harbor  has  been  made  by  (1)  deepening  the  entrance  to 
Trail  Creek  and  protecting  the  channel  by  piers  extending  to  deep 
water  in  Lake  Michigan,  to  which  operations  were  limited  until  1870, 
and  (2)  prolonging  the  entrance  channel  up  the  creek  by  dredging 
between  revetments  that  are  built  on  established  dock  lines  at  the 
expense  of  the  adjoining  property,  as  required  by  city  ordinance.  This 
work,  commenced  in  1882  and  still  in  progress,  makes  the  total  length 
of  the  interior  waterway  9,169  feet  between  revetments  from  100  to 
175  feet  apart,  except  at  the  turning  basins,  where  the  width  is  about 
350  feet 

The  total  expenditure  to  June  30, 1897,  was  $419,593.46,  the  available 
depth  of  channel  then  being  scant  12  feet. 

The  principal  work  done  during  the  past  fiscal  year  was  to  dredge 
portions  of  the  channel,  the  total  excavation  being  55,534  cubic  yards, 
of  which  21,831  was  dredged  in  August,  1897,  and  33,703  in  May  and 
June,  1898.  This  work  made  a  wider  and  straighter  channel  through 
the  harbor,  with  a  navigable  depth  of  about  12^  feet. 

The  harbor  piers  aggregate  3,562  feet  in  length,  of  which  1,350  feet 
is  between  25  and  30  years  old,  and  now  need  quite  extensive  repairs, 
and  dredging  is  required  annually  to  maintain  the  required  depth  of 
channel. 

July  1,1897,  balance  unexpended... $12,165.31 

June  30, 18^,  amount  expended  during  fiscal  year 5, 269. 82 

July  1, 1898,  balance  unexpended 6,895.49 

July  1,  1898,  outBtandlng  liabilities $168.11 

'  July  1, 1898,  amount  covered  by  uncompleted  contracts 3, 663. 86 

3,831.97 

July  1, 1898,  balance  available 3,063.52 

{Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  80, 
1900,  for  maintenance  of  improvement 7,500.00 
Submitted  in  compliance  witn  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

The  outer  harbor, — ^This  part  of  the  improvement  was  commenced  in 
1870  under  a  project  which  provided  for  making  an  outer  basin  east  of 
the  entrance  to  the  inner  harbor;  in  1882  this  project  was  extended  to 
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mclnde  the  coDstnictioii  of  an  exterior  breakwater  northwest  of  the 
entrance.  The  piers  and  breakwaters  covering  the  onter  basin  were 
completed  in  1885  and  have  a  total  length  of  3,141  feet,  viz,  a  pile4>ier 
1,225  feet  long,  extending  in  a  northerly  direction  from  the  shore  and 
closing  the  basin  on  the  east;  a  crib  breakwater  1,411  feet  long,  extend- 
ing westward  from  the  lake  end  of  the  pile  pier  and  closing  the  basin 
on  the  north,  and  a  crib  pier,  505  feet  long,  extending  northward  from 
the  west  end  of  the  crib  breakwater.  The  exterior  breakwater  con- 
templated by  the  project  of  1882  was  to  have  a  total  length  of  2,000 
feet,  bnt  only  700  feet  has  been  bnilt. 

The  present  condition  of  the  onter  harbor  is  such  that  it  has  no 
appreciable  valne  as  a  harbor  of  refuge,  bnt  its  piers  fuid  breakwaters 
combine  to  check  the  run  of  heavy  seas  into  the  contracted  inner  har- 
bor, thereby  facilitating  entrance  to  it  and  giving  it  comparatively  still 
water.  The  outer  basin  has  an  area  of  about  40  acres,  but  it  can  not 
be  used  for  commercial  purposes  until  a  large  amount  of  dredging  has 
been  done,  and  it  will  be  of  little  nse  to  do  this  until  the  exterior  break- 
water is  completed.  Further,  this  structure  is  now  entirely  too  short 
to  afford  a  reasonably  safe  anchorage  behind  it. 

The  total  amount  expended  on  the  outer  harbor  to  June  30, 1897,  was 
$753,960.46,  with  results  as  indicated  above.  No  work  was  done  on  the 
onter  harbor  during  the  last  fiscal  year,  except  to  replace  some  deck 
plank  that  were  carried  away  by  the  wash  of  heavy  seas  over  the  break- 
waters and  to  maintain  the  lights  at  the  harbor  entrance. 

The  outer  harbor  will  have  no  vidue  as  a  harbor  of  refrige  until  the 
exterior  breakwater  is  completed,  and  nntil  this  is  done  no  benefits 
commensurate  with  the  large  expenditure  already  made  can  be  realized. 
Since  the  adoption  of  the  project  of  1882  the  draft  and  size  of  vessels 
have  increased  to  such  an  extent  as  to  call  for  a  modification  of  that 
project.  The  subject  was  carefully  considered  by  a  Board  of  Engineers 
in  1897,  and  its  recommendations  are  printed  and  illustrated  by  a  map 
of  the  harbor  in  the  Beport  of  the  Ghief  of  Engineers  for  1897,  pages 
2899  to  2904,  inclusive.  The  estimated  cost  of  completing  the  work  as 
thus  proposed  is  $282,150,  but  these  figures  will  in  all  probability  be 
largely  exceeded  if  operations  have  to  be  extended  through  several 
seasons  and  carried  on  under  small  appropriations. 

Jnly  1,  1897,  balauce  UD expended $87^914.64 

June  30,  1898,  amonnt  expend  ed  during  fisoal  year 1, 318. 66 

July  1,  1898,  balance  unexpended 86,596.88 

(Amount  (estimated)  required  for  completion  of  ezistinff  project 159, 613. 56 
Amount  that  can  beprofltably  expended  in  iiscal  year  ending  June  30, 1900    75, 000. 00 
Submitted  in  compliance  with  requiremente  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  K  E  1.) 

*^.  St.  Joseph  HarboTy  Michigan. — ^The  improvement  of  the  mouth  of 
St.  Joseph  Biver  was  commenced  more  than  sixty  years  ago,  when 
there  was  a  narrow  and  crooked  channel  with  depths  fluctuating  between 
3  and  7  feet.  The  work  then  commenced  has  developed  the  present 
harbor  at  this  place,  the  entrance  to  which  is  between  piers  270  feet 
apart.  The  north  pier  is  2,017  feet  long,  and,  as  a  result  of  extensive 
repairs  made  during  the  past  few  years,  all  but  a  length  of  about  303 
feet  is  now  in  good  condition.  The  south  pier  is  819  feet  long,  and  was 
finished  in  1872,  and  is  now  such  a  complete  wreck  that  it  is  likely  to  be 
carried  away  by  any  severe  storm  to  which  it  may  be  exposed,  and  the 
result  would  be  to  close  the  entrance  channel  to  commerce.   The  present 
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approved  protect  of  improvement  calls  for  a  navigable  depth  of  16  feet 
fi*om  Lake  Michigan  into  and  through  St.  Joseph  Harbor,  and  of  13 
feet  irom  the  upper  end  of  that  harbor,  which  is  at  the  confluence  of 
the  St.  Joseph  and  Paw  Paw  rivers,  to  Benton  Harbor  via  the  Benton 
Harbor  Canal.  The  required  depth  of  16  feet  has  not  ;et  been  obtained 
at  the  harbor's  entrance,  because  the  piers  do  not  extend  sufficiently 
far  into  Lake  Michigan.  About  the  best  that  can  be  counted  on  there 
under  existing  conditions  is  an  actual  depth  of  from  12  to  14  feet,  and  that 
only  as  a  result  of  oft- repeated  dredgings.  The  maintenance  of  a  navi- 
gable  depth  of  13  feet  through  the  upper  part  of  the  harbor  and  Ben- 
ton Harbor  Oanal  is  also  dependent  upon  dredging  these  sections  at 
least  once,  and  frequently  twice,  each  year. 

The  total  estimated  cost  of  improvements  heretofore  projected  and 
approved  is  $519,113,  and  the  total  expenditure  for  these  improvements 
and  their  maintenance  to  June  30, 1897,  was  $479,043.74. 

Operations  during  the  last  fiscal  year  comprised  dredging  to  the 
extent  of  35,542  cubic  yards,  and  radical  repairs  amounting  to  a  prac- 
tical reconstruction  of  375  linear  feet  of  the  north  pier.  The  result  of 
the  dredging  was  to  maintain  navigation  through  St.  Joseph  Harbor 
and  Benton  Harbor  Oanal,  but  the  channel  so  provided  was  by  no  means 
equal  to  the  requirements  of  the  local  commerce,  and  could  not  be  made 
so  because  enough  funds  were  not  available  for  doing  the  necessary 
work.  The  depth  at  entrance  became  so  reduced  that  the  large  steamer 
City  of  puluth  struck  heavily  in  attempting  to  make  the  harbor  last 
winter  when  a  heavy  sea  was  running,  and  became  a  total  wreck. 

The  estimated  cost  of  completing  and  maintaining  the  improvement 
under  the  present  approved  project  is  as  follows:  850  linear  feet  of  crib 
pier  extension,  $85,000;  rebuilding  south  pier,  820  linear  feet,  at  $25 
per  linear  foot,  $20,500 ;  minor  repairs  of  other  parts  of  old  piers,  $2,000 ; 
dredging,  two  seasons,  $10,000;  making  in  all,  with  due  allowance  for 
engineering,  supervision,  and  office  contingencies,  $127,000. 

A  specifd  report  in  relation  to  a  more  radical  plan  of  improvement 
for  this  harbor  was  submitted  in  response  to  a  concurrent  resolution  in 
Congress  February  1, 1898,  and  is  printed  in  House  Doc.  307,  Fifty-fifth 
Congress,  second  session,  and  is  submitted  herewith  in  Appendix  K  K  2« 
The  total  estimated  cost  of  the  project  there  estimated  was  $380,000. 

July  1, 1897,  balance  unexpended $14,068.46 

Jane  30,  189KB,  amount  expended  during  fiscal 11,570.58 

Jnly  1,  1898,  balance  unexpended 2,497.88 

Jolyl,  1898,  outstanding  liabilities 251.69 

July  1, 1898,  balance  available 2,246.19 


Amount  (estimated)  required  for  completion  of  existing  project 100, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1900,  including  maintenance 75,000.00 

Submitted  in  oorapliance  witli  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  i,  1897. 

(See'  Appendix  E  E  2.) 

3.  8t.  Joseph  BiveTj  Michigan. — This  is  a  very  crooked  stream, 
obstructed  by  numerous  shoals  and  ripples,  over  which  the  water  flows 
in  thin  sheets,  with  depths  in  channel  crossings  of  from  24  to  30  inches; 
the  intervening  pools  are  generally  from  4  to  8  feet  deep.  The  only 
part  now  navigated  is  from  the  mouth,  at  St,  Joseph,  to  Berrien  Springs, 
a  distance  of  about  25  miles  by  river,  while  the  laud  distance  between 
the  same  x)oints  is  but  little  more  than  half  that.  The  improvement  of 
this  section  to  make  a  low-water  channel  3  feet  deep  has  been  in 
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progress  since  1889|  and  consists  in  remoying  snags  and  logs  and  dos- 
ing secondary  channels,  or  concentrating  the  flow  at  other  critical 
points  by  dams  of  brash,  logs,  and  stone.  The  amount  expended  to 
June  30, 1897,  was  $4,862.02,  and  the  depth  of  channel  has  thereby 
been  increased  to  3  feet  at  many  of  the  worst  places,  but  a  number  of 
shoals  still  exist  where  the  channel  depth  does  not  exceed  30  inches. 

Daring  the  past  fiscal  year  two  new  dams  were  built,  repairs  were 
made  to  old  ones  at  seven  of  the  most  troublesome  shoals,  and  snags  or 
logs  that  obstructed  navigation  were  removed. 

The  cost  of  completing  au  improvement  of  this  character  depends 
entirely  on  how  long  the  work  is  to  be  kept  up  and  the  annual  cost  of 
doing  it.  In  the  present  case  the  average  annual  exi)enditure  has  been 
$500,  and  experience  shows  that  it  is  too  little  to  accomplish  what  is 
required  for  making  and  maintaining  the  limited  improvement,  but  an 
increase  to  $750  would  probably  suffice. 

July  1, 1897,  balanoe  anezpended $637.98 

Jane  30, 189i8,  amoant  expended  daring  fiscal  year 423.72 

Jaly  1, 1896,  balance  onezpended 214.26 

{Amoant  ^estimated)  required  for  completion  of  existing  project 5, 800. 00 
Amoanttnatoan  be  profitably  expended  in  fiscal  year  ending  Jane  SO,  1900      1, 000. 00 
Sabmitted  in  compliance  with  reoairements  of  sections  ^  of  river  and 
liarbor  acts  of  1866  and  1867  and  of  sandry  civil  act  of  June  4,  1897. 

(See  Appendix  K  K  3.) 

4.  South  Haven  Harbor ^  Michigan. — This  harbor  is  the  result  of 
improvements  made  at  the  mouth  of  Black  Eiver  since  1867  by  build- 
ing two  parallel  piers  out  into  Lake  Michigan,  with  revetments  extend- 
ing from  their  shore  ends  for  a  distance  of  about  1,000  feet  up  the  stream, 
and  by  dredging  the  channel  included  between  these  piers  and  revet- 
ments; and  for  a  farther  distance  of  about  half  a  mile  up,  where  the 
highway  bridge  spans  the  river.  The  width  of  channel  from  Lake 
Michigan  to  the  upper  end  of  the  revetments  is  177  feet  and  above 
there  about  half  that,  with  a  turning  basin  about  100  feet  wide  at  the 
extreme  end.  The  total  length  of  piers  and  revetments  built  up  to  the 
year  1888  was  3,145  feet,  and  no  extensions  have  been  made  to  them 
since  that  time.  The  depth  of  channel  called  for  by  the  approved 
project  of  improvement  is  12  feet,  but  the  piers  do  not  extend  far  enough 
into  Lake  Michigan  for  that  purpose,  and  a  depth  of  10  feet  is  all  that 
can  be  had  at  entrance,  except  when  a  temporary  increase  is  provided 
by  dredging.  Before  any  improvement  was  made  the  depth  was  only 
3  or  4  feet,  through  a  narrow  and  unstable  channel. 

The  estimated  cost  of  completing  the  improvement,  as  projected,  was 
$262,000,  and  the  total  expenditure  to  June  30, 1897,  was  $230,828.47, 
resulting  in  the  construction  and  maintenance  of  the  piers  and  revet- 
ments and  in  repeated  dredgings  of  the  channel. 

Operations  during  the  past  fiscal  year  were  limited  to  dredging,  and  to 
an  unsuccessful  effort  of  the  contractor  to  extend  the  south  pier  350  feet. 
He  commenced  his  work  July  14, 1897,  and  continued  until  September 
16,  when  a  storm  disabled  his  working  plant  and  destroyed  most  of  his 
work.  Operations  were  resumed  May  10, 1898,  and  were  in  progress  at 
the  close  of  the  year.  The  dredging  which  was  done  between  May  26 
and  June  13,  1898,  amounted  to  13,766  cubic  yards,  and  the  better 
channel  thus  obtained  will  probably  afford  a  navigable  depth  of  11  or 
12  feet  during  the  most  busy  part  of  the  year  1898. 

When  the  south  pier  extension  now  in  progress  is  finished  the  present 
approved  project  of  construction  will  be  completed;  but  the  navigable 
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depth  called  for  by  that  project  can  not  be  obtained  and  kept  until 
both  piers  are  extended  to  at  least  the  14-foot  curve  in  Lake  Michigan ; 
this  would  require  Airiher  extensions  of  300  and  100  feet  to  the  north 
and  south  piers,  respectively,  but  no  estimate  for  such  work  has  yet 
been  called  for  or  authorized. 

For  maintenance  of  the  improvement  extensive  repairs  of  the  old 
piers  are  urgently  needed,  and  annual  dredging  can  not  be  dispensed 
with  if  navigation  is  to  be  kept  up;  at  least  $15,000  is  required  for 
these  purposes,  including  supervision,  engineering,  and  office  expenses. 

Jaly  1. 1897,  balanoe  unexpended $21,171.53 

June  30, 1896,  amount  expended  during  fiscal  year 4,807.84 

July  1, 1888,  balance  unexpended 16,363.60 

Jnlyl,  1808,  outstanding fiabilitiee $516.29 

July  1, 1808,  amount  covered  by  uncompleted  contracts 11, 652. 00 

12.168.29 

July  1, 1898,  balance  available 4,195.40 

{Amount  (estimated)  required  for  completion  of  existing  project 45, 000. 00 
Amounttbat  can  be  profitably  expended  in  fiscal  year  ending  JuneSO,  1900    15, 000. 00 
Submitted  in  comi>liance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1^  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  K  K  4.) 

5.  SaugatucJc  Harbor,  Michigan. — This  harbor  is  at  the  mouth  of  the 
Kalamazoo  Biver,  where  the  channel  depth  before  improvement  was 
generally  not  over  5  feet.  Its  condition  was  first  improved  by  a  private 
company,  which  built  two  slab  piers  for  confining  the  river  current, 
and  thereby  obtained  a  channel  depth  of  7  feet,  temporarily.  Its 
further  improvement  was  commenced  by  the  General  Government  in 
1869,  and  from  that  time  to  1882  the  piers  were  extended  and  interior 
channel  revetments  constructed  until  they  had  a  total  length  of  1,907 
feet  on  the  north  and  3,863  feet  on  the  south  side,  all  of  pile  work. 
Since  1882,  appropriations  having  been  top  small  to  keep  these  struc- 
tures in  repair,  they  have  gradually  gone  to  decay,  and  the  navigable 
channels  opened  through  the  harbor  from  time  to  time  by  dredging  fiU 
up  again  very  soon  after  the  departure  of  the  dredge. 

The  estimates  made  from  time  to  time  for  carrying  on  the  work  aggre- 
gate  $175,699.46,  and  the  total  expenditure  to  June  30,  1897,  was 
$158,760.11,  with  results  as  indicated  in  the  foregoing  paragraph. 

Operations  during  the  past  fiscal  year  were  limited  to  dredging  as 
usual;  the  total  amount  dredged  was  24,553  cubic  yards,  of  which 
15,632  cubic  yards  was  done  in  July,  1897,  and  the  remainder  in  June, 
1898,  and  the  result  was  to  open  the  channel  for  a  short  time  during 
the  busiest  part  of  each  year. 

The  port  of  shipment  through  this  harbor  is  the  town  of  Saugatuck, 
3  miles  above  the  entrance  from  Lake  Michigan,  and  the  natural  difli- 
culties  of  making  and  maintaining  a  reliable  navigation  by  the  present 
line  of  water  travel  led  to  an  alternative  project,  which  is  printed  in  the 
Annual  Eeport  of  the  Chief  of  Engineers  for  1896,  pages  2741  to  2743, 
and  the  river  and  harbor  act  of  June  3, 1896,  provided  as  follows  con- 
cerning it: 

Improving  Kalamazoo  River,  Michigan,  from  Lake  Michigan  to  Saugatuck,  in 
accordance  with  the  alternative  project  submitted  January  twenty-eighth,  eighteen 
hundred  and  ninety-Biz,  five  thousand  dollars. 

The  same  act  appropriated  $10,000  ^<for  improving  harbor  at  Sauga- 
tuck, Mich.,  continuing  improvement"  in  order  to  provide  for  keaping 
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the  old  route  open  until  the  proposed  new  one  could  be  established.  A 
like  amount  is  now  needed  for  the  same  purpose,  as  no  adequate  pro- 
vision has  yet  been  made  for  carrying  out  the  alternative  project.  (See 
Kalamazoo  Biver,  below.) 

July  1, 1897,  balance  unexpended $8,678.89 

June  30, 18SNB,  amoant  expended  daring  fiscal  year 6,580.05 

July  1, 1898,  balance  unexpended 2,098.84 

Julyl,  1898,  outetanding  liabilities $1,354.94 

July  1, 1898,  amonnt  covered  by  uncompleted  contracts 513. 06 

1,868.00 


Julyl,  1898,  balance  available 230.84 

f  Amount  tbat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1900    10, 000. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
1^     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  K  E  5.) 

6,  Kalamazoo  River ^  Michigan. — The  project  for  improving  Kalamazoo 
Eiver  is  the  alternative  one  referred  to  above,  in  connection  with  Sau- 
gatuck  Harbor.  It  provides  for  making  a  navigable  channel,  12  feet 
deep,  from  the  town  of  Sangatuck  to  Lake  Michigan,  by  dredging  the 
river  for  a  distance  of  1%  miles  below  the  town,  and  thence  making  a 
new  cut  from  the  river  to  the  lake.    The  estimated  cost  is  $150,000. 

The  river  and  harbor  act  of  June  3, 1896,  appropriated  $5,000  for  the 
work,  but  as  its  principal  feature  is  the  proposed  cut  it  would  be  unwise 
to  enter  upon  the  project  until  sufficient  money  is  appropriated  to 
excavate  it  and  insure  its  permanence  by  constructing  the  necessary 
revetments  on  its  sides.    For  this  reason  no  work  has  yet  been  done. 

July  1,  1897,  balance  unexpended $5,000.00 

JunedOi  1898,  amount  expended  during  fiscal  year .25 

July  1, 1886,  balance  unexpended 4,999.75 

Amount  (estimated)  required  for  completion  of  existing  project 145, 000. 00 

Amonnt  tbat  can  beproii  tably  expended  in  fiscal  year  ending  June  30, 1900    50, 000. 00 
Submitted  in  compliance  witb  reauirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  K  K  6.) 

7.  Holland  (Bluck  Lake)  Harbor^  Michigan. — The  first  steps  toward 
establishing  a  harbor  at  this  place  were  taken  by  the  citizens  of  Holland, 
Mich.,  situated  on  Black  Lake,  about  5  miles  from  the  present  harbor,, 
by  opening  a  channel  having  a  navigable  depth  of  about  5  feet  from  the 
lake  into  Lake  Michigan,  and  protecting  it  by  piers  and  revetments 
made  of  brush  and  stone.  Oontinuation  of  this  improvement  was  taken 
in  hand  by  the  General  Government  in  1867,  existing  structures  strength- 
ened by  pile  and  crib  work,  and  extended  until  in  1880  the  north  pier 
and  revetment  had  attained  a  total  length  of  1,854  feet  and  the  south 
pier  1,691  feet.  They  have  remained  without  extension  since  that  time. 
The  estimated  cost  of  the  present  approved  project  was  $291,615.13, 
and  the  amount  expended  to  June  30, 1897,  was  $299,533.76.  The  results 
thereby  attained  have  been  the  construction  and  maintenance  of  piers 
and  revetments  aggregating  3^545  feet  in  length,  covering  a  channel 
way  from  175  to  220  feet  wide,  m  which  a  depth  of  8  to  9  feet  prevails, 
deepened  by  occasional  dredging  to  12  or  13  feet. 

The  expenditures  during  the  past  fiscal  year  were  applied  to  rebuild- 
ing 203  linear  feet  of  the  old  north  pier  and  to  dredging  12,088  cubic 
yards  of  material  from  the  channel  way.    As  a  result  of  dredging,  just 
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then  completed,  the  maximain  available  depth  at  the  shoalest  part  of 
the  channel  Jane  30, 1898,  was  12  feet.  The  proposed  depth  of  12  feet 
can  not  be  maintained  until  considerable  portions  of  the  old  piers  are 
rebuilt  and  extensions  of  about  400  feet  made  to  each.  The  estimate 
submitted  below  relates  to  repairs  of  the  old  work  only,  the  extension 
of  the  piers  being  as  yet  unauthorized. 

A  special  report  relating  to  this  harbor,  dated  January  5, 1897,  was 
made  to  Congress  under  the  provisions  of  river  and  harbor  act  of  June 
3, 1896|  which  called  for  an  estimate  of  the  cost  of  making  and  main- 
taining a  navigable  channel  16  feet  deep.  This  report  is  printed  as 
House  Doc.  No.  272,  Fifty-fourth  Gongress,  second  session,  and  in 
Annual  Beport,  Ohief  of  Engineers  for  1897,  page  2950.  The  estimated 
cost  of  the  work  contemplated  by  the  project  then  submitted  was 
$240,000. 

July  1, 1897,  iMlance  nnezpended $5,080.36 

June  30, 1898,  amoant  expended  daring  fiscal  year 4, 501. 66 

July  1, 1898,  balance  unexpended 578.70 

July  1, 1898,  outstanding  liabilitiee 169.23 

Jnlyl,  1898,  balance  available 409.47 

r  Amonntthat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1900    15, 000. 00 
<  Submitted  in  compliance  witb  requirements  of  section*  2  of  river  and 
t    harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  K  K  7.) 

8.  Orand  Raven  Harbor^  Michigan, — ^This  harbor  is  at  the  mouth  of 
the  Orand  Biver,  which  had  a  shifting  channel,  with  a  depth  of  9  feet 
at  its  mouth,  before  improvement.  The  first  step  in  the  line  of  improve- 
ment was  taken  by  the  Detroit,  Grand  Haven  and  Milwaukee  Railroad 
Company,  by  constructing  a  pier  on  the  south  side  to  provide  for  the 
interchange  of  traific  between  the  railroad  and  its  translake  line  of 
steamers.  Its  systematic  improvement  was  commenced  by  the  Gov- 
ernment in  1867,  and  has  resulted  in  the  establishment  of  a  harbor  that 
not  only  satisfies  the  needs  of  an  extensive  local  commerce,  but  gives 
to  general  commerce  its  only  harbor  of  refuge  from  westerly  gales  on 
this  coast  south  of  Grand  Traverse  Bay. 

At  the  beginning  of  the  last  fiscal  year  the  north  pier  and  revetment 
was  3,538  feet  long  and  projected  1,472  feet  beyond  the  shore  line;  the 
south  pier  and  revetment  was  5,774  feet  long  and  projected  1,681  feet 
beyond  the  shore  line. 

The  total  estimated  cost  of  improvements  heretofore  authorized 
amounts  to  $804,366.15;  the  total  expenditure  to  June  30, 1898,  was 
$738,767.73,  resulting  in  building  and  maintaining  the  piers  and  revet- 
ments referred  to  above  and  in  doing  a  large  amount  of  dredging  for 
gaining  and  keeping  the  required  channel  depth. 

The  expenditures  during  the  last  fiscal  year  were  applied  to  minor 
repairs  of  crib  work  and  to  refilling  them  in  part,  and  to  dredging 
40J942  cubic  yards  of  material  from  the  interior  channel  way. 

The  formation  of  the  shoal  in  front  of  the  entrance  is  the  principal 
difficulty  that  has  to  be  contended  with  in  the  improvement  of  this 
harbor;  pier  extension  alone  will  not  solve  the  problem.  The  principal 
element  that  contributes  to  its  formation  is  the  sand  blown  into  the 
harbor  from  the  adjoining  uncovered  sand  dune?,  and  then  carried  by 
the  body  of  water  flowing  out  of  Grand  River  through  the  contracted 
waterway  between  the  piers  until  the  current  is  checked  on  spreading 
into  Lake  Michigan  and  no  longer  able  to  uphold  its  load  of  sand* 
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It  then  falls  to  the  lake  bed  and  goes  toward  the  upbuilding  of  the 
shoal.  The  remedy  is  to  out  off  the  supply  of  sand  by  a  growth  of 
vegetation  on  the  dunes  adjoining  the  harbor  and  supplement  this  with 
a  suitable  combination  of  sand  fences.  With  this  done  and  the  piers 
extended,  as  required  by  the  present  approved  project,  a  channel  depth 
of  fall  18  feet  at  entrance  may  be  counted  upon.  Nothing  less  will 
satisfy  the  imx)ortant  requirement  of  ma^ng  this  a  safe  harbor  of  refuge. 

Jnly  1, 1897, balance  unexpended $32,100.38 

June  SO,  1898,  amonnt  expended  daring  fiscal  year 1 11,501.96 

July  1,1898, balance  unexpended 20,698.42 

July  1, 1898,  outstanding  Dabilities 155.40 

July  1,1898, balance  available 20,443.02 


( Amount  (estimated)  required  for  completion  of  existing  project 45, 000. 00 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  eudinff  Juno30, 1900    30, 000. 00 
I  Submitted  in  compliance  with  reauirements  of  sections  2  of  river  and 
I     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  E  K  8.) 

9.  Grand  Biver,  Michigan.— Between  1881  and  1886  $50,000  was 
applied  to  dredging  some  of  the  worst  bars  in  the  Grand  River  between 
Grand  Rapids  and  its  mouth,  the  result  of  which  was  to  obtain,  tem- 
porarily, narrow  channels  through  these  bars  with  a  navigable  depth 
of  about  4  feet.  In  its  original  condition,  the  depth  iu  crossings  over 
some  of  the  bars  did  not  exceed  2  feet.  If  o  further  work  was  done  on 
the  stream  until  1896,  when  a  project  was  adopted  which  provided  for 
dredging  a  channel  to  the  depth  of  10  feet  and  width  of  100  feet,  the 
estimate  cost  being  $670,500.  Operations  under  this  project  were 
commenced  in  May,  1897,  and  from  that  time  until  June  30, 1897, 14,035 
cubic  yards  of  material  had  been  dredged,  and  the  expenditures  to  that 
date  were  $8,420.02,  for  fitting  up  the  required  plant  and  doing  the 
dredging  above  indicated. 

The  total  expenditures  for  improvement  of  this  river  to  June  30, 1897, 
amounted  to  $58,420.02. 

The  expenditures  during  the  past  fiscal  year  were  applied  to  contin- 
uing the  work  of  dredging,  the  amount  excavated  during  the  year  being 
147,170  cubic  yards,  making  the  total  excavation  since  the  beginning 
of  the  work  161,205  cubic  yards.  The  maximum  available  depths  at 
the  shoalest  points  of  the  dredged  channels  June  30, 1898,  varied  from 
3  to  5  feet,  except  in  that  ms^e  through  Deer  Creek  Bar,  19^  miles 
below  Grand  Rapids,  where  the  depth  was  reduced  to  2^  feet  as  a  result 
of  the  spring  freshets  in  the  river. 

July  1,1897,  balance  unexpended $41,579.98 

June  30, 1898,  amount  expended  during  fiscal  year 18, 695. 31 

July  1,1898,  balance  unexpended 22,884.77 

July  1, 1898,  outstanding  liabilities 1,609.18 

July  1, 1898,  balance  available 21,275.64 

(Amount  (estimated)  required  for  completion  of  existing  project 620,500.00 
Amountthatcan  be  profitably  expended  in  fiscal  ^earendiDgJuneSO,  1900  100, 000.00 
Submitted  in  compliance  with  requirements  ot  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  A,  1897. 

(See  Appendix  K  K  9.) 


mVER   AND    HARBOR    IMPROVEMENTS.  417 

10,  Muskegon  Harbor y  Michigan. — The  first  improveineut  at  this  place 
was  made  at  local  expense  by  coDstracting  slab  piers  and  revetments 
so  as  to  afford  entrance  from  Lake  Michigan  to  Muskegon  Lake  for 
vessels  drawing  7  feet.  The  work  was  taken  in  band  by  the  Govern- 
ment in  1867,  old  piers  were  remodeled  and  extended  across  the  bar  at 
entrance,  channel  dredged,  and  a  through  depth  of  12  feet  obtained. 
Thereafter  the  piers  were  prolonged  as  necessitated  by  the  steady  lake- 
ward  progress  of  the  shore  line  and  sand  deposits  in  advance  of  it,  and 
a  fair  12-foot  channel  thereby  maintained,  bat  the  clear  way  between 
the  piers  was  only  180  feet,  making  entrance  dangerous  in  stormy 
weather.  Alter  1882  this  difficulty  was  remedied  by  building  exten- 
sions of  the  north  pier  on  a  line  300  feet  from  the  south  pier  and  con- 
necting the  old  and  new  lines  by  an  oblique  wing  of  crib  work  330  feet 
long.  In  1892  the  project  of  improvement  was  amplified  and  defined 
with  a  view  to  securing  and  maintaining  a  navigable  depth  of  15  feet. 
Its  estimated  cost  was  $260,000.  Prior  to  the  adoption  of  this  modified 
project  operations  had  been  carried  on  under  appropriations  made  from 
time  to  time  in  such  sums  as  were  called  for  to  meet  immediate  neces- 
sities, but  without  defined  estimates  of  ultimate  cost.  The  expendi- 
tures for  the  work  so  done  amounted  to  $262,914.18. 

The  total  expenditure  to  Juno  30,  1897,  was  $430,341.90,  when  the 
north  pier  and  revetment  had  a  completed  length  of  2,579  feet  and  the 
south  pier  1,485  feet. 

The  expenditures  during  the  last  fiscal  year  were  applied  to  the  con- 
struction of  200  linear  feet  of  crib  work  for  extending  the  south  pier, 
repairing  about  250  feet  of  old  crib  work  of  the  same  pier,  and  dredging, 
l^he  maximum  available  depth  at  shoalest  part  of  channel,  June  30, 1898, 
was  15  feet. 

July  1,  1897,  balance  unexpended $33,658.10 

.JanoSO,  1S9S,  amount  expended  during  fiscal  year 24,390.31 

July  1, 1898,  balance  unexpended 9,267.79 

July  1,  1898,  outstanding  liabilities $155.32 

Jaly  1, 1898,  amount  covered  by  uncompleted  contracts 6, 797. 11 

6,952.43 

July  1, 1898,  balance  available 2,315.36 

{Amount  (estimated)  required  for  completion  of  existing  project 125, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1900    60^  000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
barbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  K  K  10.) 

11.  White  Lake  Harbor,  Michigan,— The  improvement  at  this  point 
contemplates  the  creation  and  maintenance  of  a  channel  200  feet  wide 
and  12  feet  deep  between  revetments  and  piers  extending  to  deep  water 
iu  Lake  Michigan,  thereby  providing  easy  entrance  to  White  Lake. 
Before  improvement  the  two  lakes  were  connected  by  a  narrow  and 
winding  stream  with  a  navigable  cajyacity  of  only  5  feet.  The  esti- 
mated cost  of  the  improvement  was.  originally  $170,530.80,  subse- 
quently increased  by  additional  projects  of  1873, 1884,  and  1892  to 
$337,650. 

The  total  expenditure  to  June  30,  1897,  was  $280,360.26,  and  the 
harbor  works  then  comprised  a  north  pier  1,515  feet  long  projecting 
into  Lake  Michigan  360  feet  beyond  its  shore  line,  and  a  south  pier 
1,854  feet  long  projecting  700  feet  beyond  the  shore  line. 

No  work  was  done  during  the  last  fiscal  year.    The  maximum  avail- 
able depth  at  shoalest  part  of  channel  June  30, 1898,  was  10^  feet. 
ENG  98 27 
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July  1, 1897,  balance  unexpeDded $9,189.74 

June  30, 1898,. amount  expended  during  ftseal  year 243. 82 

Jnlv  1, 1898,  balance  unexpended 8, 945. 92 

July  1, 1898,  ontatanding  liabilities $106.60 

July  1, 1898,  amount  ooyored  by  uncompleted  contracts 2, 000. 00 

!1 2.106.G0 


July  1, 1898,  balance  avaUable 6,840.32 

Amount  (eetimated)  required  for  completion  of  existing  project 48, 000. 00 

Amount  that  can  be  profitably  expenaed  in  fiscal  year  ending  June  30, 

1900,  including  maintenance 85, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  E  K  11.) 

12.  Penttoater  Harbor,  Michigan. — Originally  an  onnavigable  connec- 
tion existed  between  Lake  Michigan  and  Pentwater  Lake,  which  had 
been  improved  by  local  interests  so  as  to  afford  a  narrow  4-foot  channel 
at  the  time  the  Government  work  was  commenced  in  1867.  The  project 
of  improvement  then  adopted  and  followed  without  modification  until 
the  present  time  aimed  to  increase  the  channel  depth  to  12  feet  and 
maintain  it  between  revetments  and  piers  extending  into  Lake  Michigan. 
Its  estimated  cost  was  $327,713.40. 

The  total  expenditure  to  June  30,  1897,  was  $241,264.96,  and  the 
harbor  work  then  comprised  a  north  pier  and  revetment  2,226  feet  long 
projecting  into  Lake  Michigan  610  feet  beyond  the  shore  line,  and  a 
south  pier  and  revetment  1,847  feet  long  projecting  621  feet  beyond  the 
shore  line. 

No  work  was  done  at  the  harbor  during  the  last  fiscal  year  until  near 
its  close,  when  operations  for  rebuilding  about  440  feet  in  length  of  the 
north  pier  were  commenced;  but  little  progress  had  been  made  on  this 
work  up  to  the  close  of  the  year.  The  maximum  available  depth  at  the 
shoalest  part  of  the  channel  June  30, 1898,  was  10^  feet. 

The  present  piers  reach  to  but  little  beyond  the  10-foot  curve  in  Lake 
Michigan,  and  for  this  reason  a  greater  navigable  depth  can  not  be 
kept,  except  as  dredging  serves  to  give  it  temporarily.  Twelve  feet,  as 
called  for  by  the  approved  project,  can  be  obtained  and  held  with  any 
permanence  only  when  the  piers  shall  have  been  extended  to  the  16-foot 
curve,  now  300  to  400  feet  distant;  the  limit  of  extension  at  present 
authorized  is  200  feet  for  the  south  and  nothing  for  the  north  pier. 
Nearly  2,000  feet  of  the  old  pier  work  is  over  20  years  old  and  most  of 
it  so  thoroughly  dilapidated  that  entire  reconstruction  is  urgently 
important. 

July  1,  1897,  balance  unexpended $7,555.04 

J nne  30, 1898,  amount  expended  during  fiscal  year 403.  So 

July  1, 1898,  balance  unexpended 7, 151.69 

July  1,  1898,  outstanding  liabilities $708.57 

July  1, 1898,  amount  covered  by  uncompleted  contracts 4, 474. 72 

5,183.29 

July  1, 1898,  balance  available 1,968.40 


r  Amount  (estimated)  required  for  completion  of  oxistine  project 78, 893. 40 

I  Amount  thatcanbeproHtablj^  expended  in  fiscal  year  ending  June  30, 1900    25, 000. 00 
\  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  K  K 12.) 

13.  Ludington  Harbor^  Michigan. — Before  the  Government  undertook 
any  work  for  improving  this  harbor^  local  enterprise  had  made  a  narrow 
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7-foot  channel  from  Lake  Michigan  to  Pere  Marquette  Lake,  and  main- 
tained it  for  several  years.  The  Government  work  was  commenced  in 
1867,  with  the  purpose  of  enlarging  the  channel  to  a  width  of  200  feet 
and  depth  of  12  feet,  and  protecting  it  by  piers  projecting  into  Lake 
Michigan.  The  estimated  cost  was  $270,682.  The  improvement  was 
duly  made,  and  subsequently  maintained  by  periodical  dredging  and 
pier  extensions.  In  1890  the  scope  of  the  design  was  enlarged,  and  18 
feet  was  fixed  upon  as  the  depth  to  be  obtained,  thereby  necessitating 
extensions  of  500  and  700  feet  to  the  north  and  south  piers  respectively. 
It  was  further  designed  that  these  extensions  should  be  so  made  as  to 
increase  the  width  at  entrance  to  250  feet.  These  extensions  have  been 
so  made,  but  the  full  depth  of  18  feet  has  not  yet  been  fcilly  realized. 

In  1890  the  old  project  was  modified,  increasing  the  navigable  depth 
to  18  feet  and  the  width  of  channel  at  entrance  to  250  feet.  Under  this 
modification  the  north  and  south  piers  were  extended  500  and  700  feet 
respectively.  At  the  beginning  of  the  last  fiscal  year  the  total  length 
of  the  north  pier  was  1,S^2  feet  and  it  projected  880  feet  beyond  the 
shore  line;  the  south  pier  had  a  total  length  of  2,381  feet  and  projected 
1,435  feet  beyond  the  shore  line. 

The  total  estimated  cost  of  the  original  and  modified  projects  was 
$381,682,  and  the  amount  expended  to  June  30, 1897,  was  $368,819.90, 
resulting  in  the  construction  and  maintenance  of  the  piers  above 
referred  to,  and  an  extensive  amount  of  dredging  in  the  channel  way 
between  them.  The  expenditures  for  the  past  fiscal  year  were  applied 
in  rebuilding  207  linear  feet  of  the  north  pier  and  303  linear  feet  of  the 
south  pier.  The  maximum  available  depth  at  the  shoalest  part  of  the 
channel  June  30, 1898,  was  l^  feet. 

A  considerable  portion  of  the  old  piers  is  badly  rotted  and  rapidly 
falling  to  pieces;  about  2,300  linear  feet  is  more  than  20  years  old,  and 
of  this  distance  more  than  half  is  between  25  and  30  years  old.  It  is 
essential  that  these  portions  be  rebuilt  as  soon  as  practicable. 

A  special  report  in  relation  to  this  harbor  dated  January  2, 1897,  was 
submitted  to  Congress  in  compliance  with  the  provisions  of  the  river 
and  harbor  act  of  June  3, 1896,  and  published  as  House  Doc.  No.  273, 
Fifty-fourth  Congress,  second  session,  and  in  Annual  Eeport,  Chief  of 
Engineers  for  1897,  page  2951.  The  estimated  total  cost,  as  given  in 
that  report,  of  completing  the  improvement  of  the  harbor  so  as  to  obtain 
and  maintain  a  channel  with  a  navigable  depth  of  18  feet,  is  $210,000. 

Joly  ly  1897,  balance  unexpended $19,614.20 

Jane  30, 1898,  amonnt  expended  during  fiscal  year 12, 059. 66 

July  1, 1898,  balance  unexpended 7,554.54 

July  1, 1898,  outstanding  liabilities .' $54.55 

July  1,  1898,  amount  covered  by  uncompleted  contracts 4, 000. 00 

4,064.55 

July  1, 1898,  balance  available 3,499.99 

r  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1900    25, 000. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
t     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  K  K  13.) 

14.  Manistee  Harhor^  Michigan. — ^Before  the  Government  nndertook 
any  work  at  this  place,  local  enterprise  had  opened  an  entrance  to  the 
river  for  vessels  drawing  7  feet.  Systematic  work  was  commenced  by 
the  Government  in  18G7,  under  a  project  for  pier  construction  and 
dredging,  with  a  view  of  forming  and  maintaining  a  navigable  channel 
12  feet  deep  at  the  entrance  to  and  between  the  piers.    The  project  was 
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extended  in  1873  to  inolnde  dredging  in  the  river  for  a  distance  of  abont 
1,350  feet  inside  the  shore  end  of  piers,  and  to  constmcting  revetments 
along  the  line  of  channel  so  dredged.  In  1890  the  scope  of  oi»erations 
was  again  extended  to  indade  dredging  a  channel  15  feet  deep  throngh- 
OQt  the  length  of  the  Manistee  Biver,  a  distance  of  abont  8,000  feeL 
^m  Lake  Michigan  to  Manistee  Lake,  and  to  extending  the  north  ana 
soath  piers,  sespeetively,  to  the  18  and  14  fbot  carves  in  Lake  Michi- 
gan, with  a  view  to  maintaining  that  depth  of  channel  at  the  entrance. 
The  river  channel  was  dredged  throagh  in  1891-02,  and  the  proposed 
extension  of  the  north  pier  was  completed  in  1893.  The  sonth  pier  has 
not  yet  been  extended. 

The  total-  estimated  cost  of  all  work,  contemplated  by  the  projects 
above  referred  to,  was  $408,000,  and  the  total  expenditure  implied  to 
their  construction  and  maintenance  to  June  30, 1897, 9360,001.82.  The 
total  length  of  piers  constructed  was  4,105  feet,  and  the  available 
channel  depth  13}  feet. 

The  amount  exi)ended  during  the  last  fiscal  year  was  applied  to 
dredging,  the  amount  excavated  being  11,664  cubic  yards,  which  resulted 
in  making  a  navigable  channel  depth  of  15  feet  temporarily.  The 
maximum  available  depth  at  the  shoalest  part  of  the  channel  June  30, 
1898,  was  13  feet. 

The  350-foot  extention  of  the  south  pier,  as  contemplated  by  the 
present  approved  project,  should  be  made  without  further  delay,  as  the 
rapid  development  of  the  sand  accretions  at  the  present  end  of  the  pier 
is  liable  at  any  time  to  produce  a  complete  blockade  at  the  entrance  to 
the  harbor;  300  linear  feet  of  crib  work  now  over  20  years  old  needs 
rebuilding  above  water,  and  dredging  is  required  annually  for  main- 
taining the  necessary  depth  of  channel  between  the  piers  and  in  the 
river  above. 

July  ly  1897,  balance  anexpended $14,998.18 

JuneSO,  1898,  amoant  expended  during  fiBoal  year 1,866.50 

Jaly  1,1898,  balance  unexpended 13,141.68 

July  1,1898,  outstanding  liabilities $53.80 

July  1, 1898,  amount  covered  by  uncompleted  contracts 3, 000. 00 

8^058.80 

Jply  1, 1898,  balanee  available 10,087.88 


Amount  (estimated)  required  for  completion  of  existing  project BO,  000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1900,  including  maintenance 30,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  oivil  act  of  June  4, 1897. 

(See  Appendix  K  K  14.) 

15.  Harbor  of  refuge  at  Portage  Lake,  Manistee  County  j  Mich. — ^The 
great  need  of  a  harbor  of  refuge  in  this  vicinity  has  long  been  recog- 
nized, and  the  peculiar  adaptability  of  Portage  Lake  led  to  its  selec- 
tion for  this  purpose  as  far  back  as  1878.  Congress  made  the  first 
appropriation  for  the  work  in  the  fbllowing  year,  and  it  has  been  in 
progress  since  that  time;  but  the  amounts  appropriated  have  been  so 
small  that  it  has  thus  far  been  impossible  to  obtain  any  usefttl  resalts 
so  far  as  the  object  in  view  is  concerned.  The  total  estimated  cost  of 
the  improvement  is  $267^500. 

The  total  expenditure  to  June  30, 1897,  was  $124,107.65.  This  resulted 
in  building  2,812  feet  of  piers  and  revetments,  their  maintenance  during 
a  period  of  twenty  years,  and  in  doing  a  large  amount  of  dredging  from 
year  to  year  in  the  channel  way  between  piers.    The  amount  expended 
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doriDg  the  last  fiscal  year  was  applied  to  dred^g  18,019  cnbio  yards 
of  sand  from  the  channel,  reboilding  612  linear  feet  of  old  south  pier, 
and  adding  2  feet  to  the  height  of  saperstrooture  over  a  length  of  1,342 
linear  feet  of  north  pier.  The  result  was  to  restore  most  of  the  pier 
work  to  a  seryiceable  condition  and  to  obtain  a  narrow  channel  suM- 
dent  for  the  requirements  of  the  small  local  commerce  tributary  to  the 
harbor.  The  maximum  available  depth  at  the  shoalest  part  of  the 
channel  June  30, 1 898,  was  11  feet. 

The  work  done.during  the  past  two  years  has  simply  served  to  restore 
the  piers  to  the  condition  in  which  they  were  more  than  ten  years  ago^ 
except  787  linear  feet  of  south  pier,  which  must  also  be  rebuilt.  Unless 
the  piers  are  now  prolonged  to  deep  water,  the  whole  expenditure  of 
nearly  $150,000  heretofore  made  will  have  been  useless  as  respects  its 
essential  purpose.  The  estimated  total  cost  of  doing  this,  including 
repairs  that  rmiain  to  be  done  to  the  old  piers  and  dredging  the  chan- 
nel way  to  its  full  depth,  is  $155,000,  provided  all  the  work  be  done 
under  a  single  appropriation.  The  cost  under  small  appropriations 
can  not  be  estimated  with  any  degree  of  accuracy,  but  it  would  largely 
exceed  that  above  indicated. 

July  ly  1887,  balance  unexpended $26,392.35 

Jane  30, 1896,  amoant  expended  daring  fiscal  year 17,115.66 

Jnly  1, 1898,  balance  unexpended 9,276.69 

Julyl,  1898,  ontetanding liabilities $2,115.88 

Jnly  1, 1898,  amount  covered  by  oncompleted  contracts 3, 806. 97 

5,919.36 

July  1,1896,  balance  available 3,357.34 

{ Amount  (estimated)  required  for  completion  of  ezistin^^  project 160, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  endug  June  30, 1900    75, 000. 00 
Submitted  in  eomplianoe  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  18i66  and  1867  and  of  sundry  oItII  act  of  June  4, 1897. 

(See  Appendix  K  E 15.) 

16.  Franh/ort  Harbor^  Michigan. — ^Before  any  work  was  done  by  the 
Government,  Lake  Anx  Bees  Scies  (Frankfort)  conid  be  entered  from 
Lake  Michigan  by  a  narrow  and  nncertain  channel  3  or  4  feet  deep. 
The  project  adopted  on  commencing  improvements  in  1867  was  to 
dredge  a  new  connecting  channel  12  feet  deep  and  200  feet  wide,  and  to 
protect  its  sides  4)y  pile  revetments  and  its  entrance  by  crib  piers  extend- 
ing 672  feet  into  Lake  Michigan  on  the  north  side  and  832  feet  on  the 
sonth  side.  The  estimated  cost  was  $146,400.  This  project  was  after- 
wards modified  from  time  to  time  to  provide  for  repairs,  dredging,  and 
necessary  pier  extension,  nntil,  in  the  project  as  adopted  in  1892,  the 
original  estimate  had  been  increased  to  $325,659,86  as  the  total  esti- 
mated cost  of  original  construction,  maintenance,  and  repairs,  and  new 
work.  The  river  and  harbor  act  of  Jnne  3,  1896,  provides  for  a 
navigable  channel  18  feet  deep. 

The  total  expenditure  to  June  30, 1897,  was  $324,348.53,  and  the  north 
pier  then  had  a  length  of  1,499  feet  and  the  south  pier  1,537  feet,  400  of 
which  had  just  bee^  built  by  the  Toledo  and  Ann  Arbor  Bailway  Oom- 
pany,  without  expense  to  the  Ctovernment,  in  order  to  expedite  work 
under  the  new  project.  ' 

The  expenditures  during  the  past  fiscal  year  were  applied  to  rebuild- 
ing unserviceable  sections  of  the  old  piers,  aggregating  966  feet  in 
length,  and  making  some  minor  repairs  to  other  portions.  The  maxi- 
mum available  depth  at  the  shoalest  part  of  the  channel  June  30, 1898, 
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was  scant  16  feet,  and  the  width  of  channel  with  that  depth  was  less 
than  60  feet. 

An  extension  of  600  feet  to  the  north  pier,  supplementing  that  made 
by  the  railway  company  to  the  south  pier,  is  essential  for  completing 
the  improvement  so  as  to  provide  and  maintain  the  navigable  depth  of 
18  feet  called  for  by  the  river  and  harbor  act  of  June  3, 1896,  and 
urgently  needed  for  the  commerce  of  this  port.  The  cost  of  this  exten- 
sion is  estimated  at  $65,000,  and  this,  with  the  cost  of  rebuilding 
unserviceable  sections  of  old  piers  aggregating  650  feet  in  length,  and 
dredging,  makes  the  total  amount  required  for  completing  the  present 
approved  project  $75,000. 

Jnly  1,1897,  balance  unexpended $18,589.82 

Jnne  30^  1^,  amount  expended  during  fiscal  year 9,065.57 

July  1, 1898,  balance  unexpended '    9,624.25 

July  1,1898,  outetanding  liabilitiee $36.00 

July  1, 1898,  amount  covered  by  uncompleted  contracta 5, 846. 98 

5,882.98 

July  1, 1898,  balance  available 3,641.27 


Amount  (eatimated)  required  for  completion  of  existing  project 65, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscid  year  ending  June  30, 

1900,  including  maintenance 45,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  K  K 16.) 

17.  Charlevoix  Harbor,  Michigan. — ^The  improvements  at  this  place 
are  designed  to  furnish  access  to  Bound  and  Pine  lakes,  situated  in  the 
northern  part  of  the  peninsula  between  Grand  and  Little  Traverse 
bays,  trhe  original  outlet  from  these  lakes  to  Lake  Michigan  was  a 
narrow  stream  through  which  boats  drawing  only  2  or  3  feet  could  pass, 
but  local  enterprise  improved  these  conditions  by  dredging  and  tempo- 
rary pier  construction  so  as  to  permit  the  passage  of  vessels  drawing 
6  feet.  Work  was  then  commenced  by  the  Government  with  an  appro- 
priation of  $10,000,  made  in  the  river  and  harbor  act  of  August  14, 
1876,  the  project  providing  for  dredging  a  straight  channel  100  feet 
wide  to  a  depth  of  12  feet  through  Pine  River  to  Bound  Lake,  and  pro- , 
tecting  its  sides  by  pile  revetments  and  its  entrance  by  crib  piers  150 
feet  apart,  extending  to  12  feet  of  water  in  Lake  Michigan.  This  proj- 
ect was  extended  in  1882  to  provide  a  revetted  channel  12  feet  deep 
from  Bound  to  Pine  Lake,  and  with  this  modification  the  estimated 
cost  of  the  whole  improvement  was  $186,000. 

The  structures  built  since  the  improvement  was  commenced  comprise 
2,484  linear  feet  of  pile  revetment  and  1,271  feet  of  crib  piers  in  .the 
lower  channel  from  Lake  Michigan  to  Bound  Lake,  and  705  feet  of  pile 
revetments  in  the  upper  channel  which  forms  the  connection  between 
Bound  and  Pine  lakes,  making  the  total  length  of  piers  and  revet- 
ments 4,460  feet.  All  this  work,  together  with  a  vast  amount  of  dredg- 
ing, was  completed  by  1890,  and  everything  done  from  that  time  to  the 
beginning  of  the  last  fiscal  year  was  for  maintaining  the  improvement, 
by  miscellaneous  repairs  of  piers  and  revetments,  and  dredging. 

The  total  expenditure  for  original  improvements  and  their  mainte- 
nance to  June  30, 1897,  covering  operations  through  a  period  of  twenty- 
one  years,  was  $118,693.70. 

Operations  during  the  last  fiscal  year  were  in  continuation  of  work 
in  progress  at  its  commencement,  under  a  contract  completed  in  Decern- 
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ber,  1897,  for  rebailding  478  linear  feet  of  the  old  north  pier  which 
could  no  longer  be  trusted  to  hold  together.  Another  contract  was 
made  in  April,  1898,  for  rebuilding  above  water  723  linear  feet  of  the 
revetment  on  the  south  side  of  the  lower  channel,  and  work  was  well 
under  way  at  the  close  of  the  fiscal  year. 

A  special  report  in  relation  to  this  harbor  was  submitted  December 
19, 1896,  and  is  printed  in  Keport  of  the  Ohief  of  Engineers  for  1897, 
pages  2953-2954,  and  also  as  House  Doc  No.  144,  Fifty-fourth  Congress, 
second  session.  It  was  made  under  the  requirement  of  the  river  and 
harbor  act  of  June  3, 1896,  calling  for  the  estimated  cost  of  providing 
a  navigable  depth  of  16  feet;  the  estimate  submitted  was  $160,000. 

If  the  old  project  contemplating  a  navigable  depth  of  only  12  feet  he 
adhered  to,  the  estimated  cost  of  completion  and  maintenance  is  as  fol- 
lows: Extending  south  pier  200  feet,  $18,000;  rebuilding  1,000  feet  of 
old  piers,  $10,000;  dredging,  $4,000;  making  in  all,  with  dne  allowance 
for  snpervision,  engineering,  and  office  contingencies,  $35,000. 

July  1, 1897,  balance  unexpeudeil $21,806.30 

June  30, 1888,  amoant  expended  during  fiscal  year 8, 646. 38 

Jnly  1, 1898,  balance  unexpended 13,159.92 

July  1,1898,  outstanding  liabilities. $2,310.81 

July  1, 1898,  amount  covered  by  uncompleted  contracts 5, 610. 78 

7,921.59 

July  1, 1898,  balance  available 5,238.33 

{Amount  (estimated)  required  for  completion  of  existing  project 45, 500. 00 
Amount  that  can  be  profitably  expended  i  u  fiscal  ^ear  ending  June  2K),  1900    25, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  K  K  17.) 

18.  Petoskey  Harhor^  Michigan. — Petoskey  is  so  situated  on  the  south- 
east shore  of  Little  Traverse  Bay  that  its  water  front  is  wholly  exposed 
to  w^inds  coming  from  between  west  and  northwest,  and.  when  lyigh 
gales,  with  a  sweep  of  more  than  100  miles  across  Lake  Michigan,  blow 
from  that  quarter,  it  is  impossible,  or  at  least  hazardous,  to  make  a 
landing  in  the  immediate  vicinity.  To  remedy  this  condition  of  affairs 
Congress,  by  the  river  and  harbor  act  of  August  18, 1894,  authorized 
the  construction  of  breakwaters  designed  to  cover  the  landing  pier  and 
provide  a  small  sheltered  area  adjoining  them.  The  estimated  cost  of 
the  project  was  $170,000. 

The  total  expenditure  to  June  30, 1897,  was  $50,496.12,  resulting  ia 
the  construction  of  801  linear  feet  of  breakwater.  The  expenditures 
during  the  last  fiscal  year  were  for  repairing  some  damage  that  had 
been  sustained  by  the  slighter  inshore  sections  of  the  breakwater. 

July  1, 1897,  balance  unexpended $2,503.88 

June  30, 1898,  amount  expended  dnriufi;  fiscal  year 1, 235. 19 

July  1,  1898,  balance  unexpended 1,268.69 

July  1, 1898,  outstanding  liabilities 24.00 

July  1, 1898,  balance  available 1,244.69 

1  Amount  ^estimated)  required  for  completion  of  existing  project 117, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1900    26, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  pf  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civU  act  of  June  4, 1897i 

(See  Appendix  E  E  18.) 
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SURVEY  MADE   IN   COMPLIANCE  WITH  BIYEB  AND   HABBOB  ACT  OF 

JUNK  3,  1890. 

The  survey  of  Kalamazoo  River.  Michigan^  from  Sauga^uck  to  New 
Richmond^  was  made  by  Gapt  0.  McD.  Townsend,  Oorps  of  Engiueers, 
aud  report  dated  Decemb^  28, 1897,  submitted. 

Four  projects  for  improvement  are  presented,  as  follows: 

1.  For  a  chanuel  with  &  depth  of  4  feet  ftt  low  water  and  bottom  width  of  . 

50  feet $5,000 

2.  For  a  chanuel  with  a  depth  of  6  feet  at  low  water  and  bottom  width  of 

75  feet 60,000 

3.  For  a  channel  with  a  depth  of  8  feet  at  low  water  and  bottom  width  of 

100  feet 100,000 

4.  For  an  8- foot  channel  extending  through  Indian  Channel  and  abandoning 

the  main  river  from  head  of  Indian  Cut  to  Indian  Point 78, 000 

Captain  Townsend  estimates  that  the  chanuel  dredged  could  be  main- 
tained at  an  annual  cost  not  exceeding  10  per  cent  of  the  original 
outlay. 

The  rei>ort  was  transmitted  to  Congress  and  printed  in  House  Doc 
No.  233,  Fifty-fifth  Congress,  second  session.  (See  also  Appendix 
K  K  19.) 

IMPROVEMENT  OF  RIVERS  AND  HARBORS  ON  THE  EASTERN  COAST  OF 
MICHIGAN  AND  OF  WATERS  CONNECTING  THE  GREAT  LAKES. 

This  district  was  in  the  charge  of  Lieut.  Col.  G.  J.  Lydecker,  Corps 
of  Engineers,  having  under  his  immediate  orders  Lieut.  James  F. 
Mcludoe,  Corps  of  Engineers,  to  April  10, 1898. 

1.  Ship  channel  connecting  waters  of  the  Great  Lakes  between  Chicago, 
Duluth,  and  Buffalo. — When  this  project  was  adopted  the  available 
depth  in  the  connecting  waters  of  the  Great  Lakes  was  about  16  feet,  a 
condition  that  had  been  brought  about,  in  part,  by  successive  improve- 
ments of  several  localities  where  the  original  depth  had  been  from  6  to 
10  or  12  feet  only.  In  the  meantime,  aud  pursuant  to  Congressional 
legislation,  projects  had  been  inaugurated  for  obtaining  a  navigable 
depth  of  20  feet  through  the  St.  Marys  Falls  Canal,  Hay  Lake  Channel 
of  St.  Murys  Eiver,  and  Limekiln  Crossing  in  Detroit  Biver.  To  sup- 
I)leraent  this  work  and  provide  a  channel  of  like  navigable  depth 
through  other  shoal  places  in  the  line  of  lake  travel  from  the  head  of 
Lake  Superior  or  Lake  Michigan  to  Buffalo,  at  the  foot  of  Lake  Erie, 
the  river  aud  harbor  act  of  July  13, 1892,  provided  as  foUows: 

For  ship  channel  twenty  and  twenty-one  feet  in  depth,  and  a  minimnm  width  of 
three  hnndred  feet,  in  the  shallows  of  the  connecting  waters  of  the  Great  Lakes 
between  Chicago,  Diiluth,  and  Buffalo,  three  hundred  and  seventy-five  thousand 
dollars:  Provided,  That  contracts  may  be  entered  into  by  the  Secretary  of  War  for 
such  materials  and  work  as  may  be  necessary  to  carry  out  the  plans  proposed  by 
General  O.  M.  Poe,  Corps  of  Engineers,  United  States  Army,  dated  January  t^^-en- 
tieth,  eighteen  hundred  aud  ninety-one,  and  printed  as  House  Executive  Document, 
Numbered  Two  hundred  and  seven,  second  session,  Fifty -first  Congress,  for  such 
ship  channel,  to  be  paid  for  as  appropriations  may  from  time  to  time  be  made  by 
law,  not  to  exceed  in  the  aggregate  two  million  nine  hundred  and  sixty-five  thou- 
sand dollars,  exclusive  of  the  amount  herein  appropriated. 

The  estimated  total  cost  of  work  specified  in  the  foregoing  paragraph 
was  $3,340,000. 

Operations  were  commenced  in  the  spring  of  1893  under  contracts 
entered  into  December  31, 1892,  and  by  June  30, 1897,  channels  of  the 
prescribed  depth  had  been  completed  with  widths  varying  from  300  to 
2^400  feet  at  all  places  specified  in  the  original  project 
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The  expenditure  to  Jane  30, 1897,  was  $2,212,512.35,  with  resalta  as 
above  indicated,  the  total  excavation  to  that  date  being  9,643,179.78 
cubic  yards. 

Operations  during  the  last  fiscal  year  comprise  (1)  work  for  increas- 
ing the  width  and  depth  of  channels  as  originidly  ocHnpleted  through 
Bound  Island  Shoals,  St.  Marys  Biver,  this  being  essential  to  make 
navigation  through  these  channels  reasonably  safe  on  account  of  their 
exposure  to  heavy  seas  rolling  in  from  Lake  Superior,  and  the  prev- 
alence of  fogs  in  the  spring  and  fall  months ;  (2)  completiDg  the  removal 
of  Point  Aux  Frfines  Shoal,  foot  of  Mud  Lake,  St  Marys  Biver, 
thereby  clearing  the  direct  lines  of  travel  of  a  dangerous  obstniction, 
of  which  there  was  no  knowledge  when  the  original  i>rojeot  was  sub- 
mitted; (3)  removing  part  of  the  Middle  Ground  Shoal  at  Port  Huron, 
St.  Glair  Biver,  thereby  widening  and  straightening  the  main  ship  chan- 
nel and  making  navigation  very  much  ss^er;  (4)  removing  bowlders, 
rook,  and  other  material  from  the  ship  channel  in  lower  sections  of  the 
Detroit  Biver,  which  now  constitute  the  only  link  in  the  line  of  through 
travel  at  which  the  required  depth  of  20  feet  has  not  yet  been  obtained. 
The  result  of  the  year's  work  there  was  to  increase  the  available  depth 
fiH>m  16J  feet  to  18  feet  at  the  present  stage  of  water;  (5)  completing 
channel  through  bar  at  mouth  of  Detroit  Biver  (section  8  of  the  ship 
channel).  This  work  was  in  progress  from  the  spring  of  1893  until 
October  29, 1897,  under  contract  dated  December  31, 1892,  calling  for 
dredging  a  channel  21  feet  deep  and  800  feet  wide  for  a  distance  of 
about  26,500  feet.  The  total  amount  of  material  removed  during  the 
progress  of  the  work  was  1,093,916  cubic  yards,  scow  measure,  of  which 
82,793  cubic  yards  was  taken  out  during  the  last  fiscal  year.  Work 
done  under  items  2, 3,  and  5  was  completed,  and  that  under  1  and  4  is 
still  in  progress. 

The  sundry  civil  act  approved  June  4, 1897,  appropriated  $1,090,000 
<^for  completing  improvement  of  channel  connecting  the  waters  of  the 
Great  Lakes  between  Chicago,  Duluth,  and  Buffalo,  including  necessary 
observations  and  investigations  in  connection  with  the  preservation  of 
such  channel  depth." 

This  makes  the  total  of  appropmtion  equal  to  original  estimate  of 
cost,  and  it  will  suffice  for  doing  all  that  was  contemplated  by  that  esti- 
mate; but  the  estimate  was  pr^icated  on  such  general  information  as 
was  available  at  the  time,  no  specific  surveys  having  then  been  made, 
and  the  development  of  shoals  or  dangers  then  unknown  or  not  consid- 
ered in  the  estimate,  was  indicated  as  being  highly  probable.  It  is  now 
certain  that  additional  funds  will  be  required  tor  the  proper  completion 
of  this  important  commercial  highway,  not  only  to  provide  for  the 
prompt  removal  of  such  shoals  as  soon  as  they  may  be  discovered,  but 
also  to  widen  all  the  narrower  portions  of  the  through  channel  in  order 
to  make  navigation  through  them  reasonably  safe;  but  the  submission 
of  any  additional  estimate  for  these  purposes  is  deferred  until  called 
for  by  Gongress. 

The  amount  of  ireight  carried  through  the  St.  Marys  Biver  section  of 
this  channel  during  the  navigable  season  of  1897  was  18,982,755  tons, 
valued  at  $218,235,927.  Beliable  statistics  of  trafBc  through  the  Detroit 
Biver  are  not  obtainable,  but  it  is  estimated  that  the  amount  and  value 
of  freight  passing  that  section  of  the  through  channel  are  at  least  double 
those  of  the  St.  Marys  Biver  section. 
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July  1,  1897,  balance  unexpended $1,130,365.71 

Jane  30,  18£^,  amonnt  expended  during  fiscal  year,  inclndins  48  cents 

Said  by  Treasury  Department,  account  Western  Union  Telegraph 
ompany 294,609.05 

July  1»  1898,  balance  unexpended 835,666.66 

July],  1898, outstanding fiabilities $35,481.81 

July  1, 1898,  amount  coyered  by  uncompleted  contracts —  193,073.50 

328,555.31 

July  1, 1898,  baUmce  available. 607,10L35 

(See  Appendix  L  L  1.) 

2.  St.  Marys  River  at  ihe/dlUy  Michigan.—When  the  present  project 
of  improvement  was  adopted  the  maximum  draft  which  vessels  conld 
carry  through  the  canal  and  locks  at  Sault  Ste.  Marie,  Mich.,  was  16 
feet.  The  old  State  Lock  of  1855  was  700  feet  long  between  gates  and 
70  feet  wide,  with  11}  feet  of  water  over  miter  sills.  The  United  States 
Lock  of  1881,  now  known  as  the  Weitzel  Lock,  was  515  feet  long 
between  gates  and  80  feet  wide,  with  17  feet  depth  over  miter  sills. 

Immediately  after  the  Weitzel  Lock  was  opened  to  traffic  an  aston- 
ishing increase  in  commerce  took  place:  a  like  increase  in  the  size  of 
the  vessels  engaged  in  it  followed,  and  a  corresponding  increase  of 
navigable  depth  and  locking  capacity  became  imperative.  The  project 
of  October  18, 1886,  was  promptly  adopted  to  meet  these  requirements, 
its  leading  features  being  to  construct  at  the  site  of  the  old  State  Jjock 
a  new  lock  800  feet  long  between  gates,  100  feet  wide,  with  a  depth  of 
21  feet  over  miter  sills,  and  to  provide  it  with  the  best  possible  oper- 
ating machinery  for  the  rapid  passage  of  commerce,  the  canal  and  its 
approaches  to  be  enlarged  and  deepened  correspondingly.  The  esti- 
mated cost  of  the  projected  work  was  $4,738,865.  Details  of  project 
and  estimate  are  published  in  the  Annual  Beport  of  the  Chief  of  Engi- 
neers for  1887,  pp.  2220  to  2223. 

Work  was  commenced  in  1887  and  is  still  in  progress.  Until  1890  it 
was  prosecuted  under  successive  appropriations,  but  the  river  and  har- 
bor act  of  September  19, 1890,  provided  for  its  completion  under  the 
continuing-contract  system,  and  the  appropriation  made  by  the  sundry 
civil  act  of  March  2, 1895,  brought  the  aggregate  of  appropriations  up 
to  the  amount  called  for  by  the  original  estimate. 

The  amount  expended  to  June  30, 1897,  was  $3,561,991.12.  The  prin- 
cipal features  of  the  projected  improvement  had  then  been  completed; 
the  new  lock,  called  the  Poe  Lock  in  honor  of  its  projector,  was  in 
service,  having  been  opened  to  navigation  August  3, 1896;  and  the 
canal  had  been  deepened  throughout  to  25  feet,  except  at  the  site  of 
the  old  movable  dam,  the  miter  sill  of  which  was  still  in  place  with  a 
depth  of  only  16^  to  17  feet  at  the  stage  of  water  then  prevailing.  The 
expenditures  during  the  last  fiscal  year  were  applied  to  continuing  ex- 
cavation of  the  approaches  to  the  canal,  to  the  removal  of  the  sill  of 
the  old  movable  dam,  the  erection  of  new  safety  gates  for  replacing 
it,  and  to  surveys  and  examinations  for  further  operations. 

Ko  additional  estimate  is  submitted,  as  the  balance  of  previous  appro- 
priations will  suffice  for  all  work  required  to  complete  what  remains  to 
be  done  of  the  projected  improvement. 

The  commerce  passing  the  falls  of  St.  Marys  Eiver  during  the  navi- 
gation season  of  1897,  a  period  of  238  days,  comprised  18,982,755  tons 
of  freight,  valued  at  $218,235,927.77.  The  number  of  passengers 
reported  on  vessels  for  the  same  period  was  40,213. 
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July  1, 1897,  baUnce  unexpended '. $1,201,913.44 

Jnne  90, 188NS,  amonni  expended  daring  fiscal  year,  including  20  cents 
paid  by  Tteasnry  Department,  account  Western  Union  Telegraph 
Company 141,707.74 

July  1, 1898,  balance  nnexpended 1,080,205.70 

Jaly  1, 1898,  outstanding  UabiUties $49,866.96 

Jnly  1, 1898,  amount  corered  by  uncompleted  contracts  ....    28, 645. 84 

78,012.80 

July  1, 1898,  balance  available 982, 192. 90 

(See  Appendix  L  L  2.) 

3.  Operating  and  care  of  8L  Marys  Falls  Canal^  Michigan. — ^The  caDal 
was  opened  to  navigation  two  hundred  and  thirty-seven  days,  the 
closed  season  being  from  December  10, 1897,  to  April  18, 1898.  The 
I^oe  and  Weitzel  locks  were  both  in  service.  A  total  of  13,411  vessels, 
aggregating  14,435,068  registered  tons  and  carrying  14,968,377  tons  of 
freight  and  28,767  passengers,  passed  through  the  locks  in  9,222  lock- 
ages. The  Canadian  Canal  at  Sault  Ste.  Marie,  Ontario,  passed  4,750 
vessels,  carrying  5,320,262  tons  of  freight  and  11,883  passengers,  mak- 
ing the  combined  traffic  through  the  two  canals  20,288,639  tons  of 
freight  and  40,650  passengers,  being  4,471,062  tons  and  6,631  passen- 
gers in  excess  of  any  previous  record,  showing  a  phenomenal  increase 
of  27  and  38  per  cent,  respectively,  in  this  Lake  Superior  commerce  for 
the  last  fiscal  year. 

The  principal  items  of  freight  carried  were:  Iron  ore,  11,789,353 
tons;  coal,  3,333,075  tons;  flour,  8,449,352  barrels;  wheat,  47,926,776 
bushels;  other  grain,  22,907,132  bushels,  and  lumber,  808,607,000  feet, 
board  measure.. 

The  total  expenditure  for  the  operation  and  care  of  the  canal  during 
the  year  was  $58,890.72. 

(See  Appendix  L  L  3.) 

4.  Say  Lake  Ohannely  8t.  Marys  Biverj  Michigan. — Before  improve- 
ment navigation  via  Hay  Lake  was  impossible  for  commercial  purposes, 
on  account  o^  rapids  and  shoals  at  the  head  and  foot  of  the  lake.  The 
original  project  of  improvement,  October  27, 1882,  contemplated  a  chan- 
nel 300  feet  wide  and  17  feet  deep  through  the  obstructed  sections,  so 
as  to  pass  fix>m  the  then  navigable  channel  of  the  St.  Marys  Biver  into 
Hay  Lake  at  the.  head  of  Sugar  Island,  and  then,  by  way  of  the  Middle 
Neebish,  to  rejoin  the  navigable  channel  of  the  river  at  the  foot  of  Sugar 
Island,  thus  saving  a  distance  of  11  miles  and  obtaining  a  safe  route  for 
travel  by  night,  which  was  not  practicable  by  the  old  channel.  The  esti- 
mated cost  of  this  project  was  $2,127,292.  The  project  was  modified  in 
1886  to  increase  the  navigable  depth  to  20  feet,  and  in  1896  to  make  the 
channel  wider  at  angles  and  other  critical  points.  The  estimated  cost 
of  the  modified  project  of  1886  was  $2,659,115. 

The  work  of  improvement  was  commenced  in  1883,  and  the  route 
opened  to  commerce  June  7, 1894,  though  the  full  width  of  channel  had 
not  then  been  completed  at  all  points.  Operations  since  then  have 
been  directed  toward  obtaining  the  width  requisite  for  safe  navigation. 

The  amount  expended  to  the  close  of  the  fiscal  year  ending  June  30, 
1897,  was  $1,941,018.37. 

The  improved  channel  was  excavated  to  a  depth  of  20  feet  below  the 
assumed  mean  water  surface  where  the  bottom  was  in  soft  material, 
and  21  feet  in  rock  or  other  hard  bottom,  except  for  a  length  of  about 
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2,500  feet  of  rock  catting  in  the  Middle  Neebish,  wliere  a  depth  of  only 
20  feet  was  made.  The  first  work  done  on  the  improvement  covered 
this  section  of  the  Neebish,  and  the  depth  of  excavation  there  was 
referred  to  a  higher  water  surface  than  that  subsequently  assumed  for 
the  other  sections.  The  result  is  that  the  safe  navigable  depth  in  this 
section  was  approximately  2  feet  less  than  in  other  parts  of  the 
improvement. 

The  result  of  this  improvement  is  that  practically  all  commerce  of 
the  St.  Marys  Biver  now  passes  by  this  route,  as  only  rafts  and  a  few 
BmM  vessels  engaged  in  local  traffic  continue  to  follow  the  old  channel ; 
the  distance  from  the  mouth  of  the  St.  Marys  Biver  to  the  canal  at 
Sault  Ste.  Marie  is  shortened  11  miles,  or  19  per  cent,  and  night  navi- 
gation of  the  entire  route  is  now  safe,  whereas  it  was  impracticable 
before.  The  amount  of  freight  passing  through  this  improved  channel 
during  the  season  of  1896  (two  hundred  and  thirty-two  days)  was 
16,239,061  tons,  valued  at  $195,146,842,  and  during  the  season  of  1897 

itwo  hundred  and  thirty-eight  days)  it  was  18,982,755  tons,  valued  at 
J218,235,927. 

During  the  last  fiscal  year  several  isolated  shoals  on  or  near  the  line 
of  travel  were  removed  and  the  width  of  channel  increased  at  angu- 
lar x>oints  or  other  places  where  special  danger  had  been  found  to 
exist.  The  result  has  been  to  make  navigation  much  safer  at  those 
places.  Work  for  deepening  the  Middle  Keebish  section  to  the  same 
grade  as  the  rest  of  the  improvement  has  been  in  progress  since  Septem- 
ber 15,  1897,  and  will  probably  be  finished  during  the  ensuing  fiscal 
year.  In  the  meantime  navigation  in  that  locality  is  a  dangerous  affair, 
because  the  width  left  open  to  trafiic  while  work  is  going  on  will  be 
from  150  to  200  feet  only. 

The  maximum  avaUable  depth  at  the  shoalest  part  of  the  channel 
June  30, 1898,  was  18  feet.  This  was  in  the  Middle  Neebish  section, 
which  is  now  being  deepened,  all  other  parts  of  the  improvement 
having  a  depth  of  20  feet  or  more. 

When  the  work  now  in  progress  of  deepening  the  Middle  Neebish 
section  to  the  grade  of  the  other  parts  of  the  Hay  Lake  Channel  is 
completed,  the  full  depth  called  for  by  the  approved  project  will  have 
been  obtained  throughout;  but  about  10  miles  of  the  navigable  route 
will  still  be  only  300  feet  wide,  and  this  is  not  a  safe  width  for  the  char- 
acter and  amount  of  traffic  passing  through  these  channels.  Through 
commerce  is  increasing  so  rapidly  tiiat  measures  should  be  taken  with- 
out delay  for  completing  the  improvement  so  that  vessels  bound  in 
opposite  directions  will  not  be  required  to  meet  in  channels  less  than 
600  feet  wide.  This  may  be  accomplished  by  increasing  the  width  of 
existing  channels,  but  a  far  better  plan,  in  my  judgment,  would  be  to 
open  another  route  from  Hay  Lake  to  Mud  Lake  via  the  West  Neebish, 
thereby  providing  separate  channels  for  upbound  and  down-bound 
craft. 

The  unappropriated  balance  of  the  original  estimate  for  this  improve- 
ment will  not  suffice  for  completing  the  work  by  either  course  outlined 
above,  but  will  probably  be  enough  to  completic  that  now  in  progress 
on  the  Middle  Keebish  and  do  a  small  amount  of  widening  at  a  few 
other  critical  points.  In  the  absence  of  any  call  by  Congress  for  more 
extended  work,  the  estimate  herewith  submitted  is  limited  to  the  amount 
of  that  balance,  viz,  $494,115. 
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July  1, 1897,  balance  nnexpeuded $224,124.10 

June  30, 1896,  amonnt  expended  doring  fiscal  year 96, 421. 89 

July  1,  1898,  balance  unexpended 1 127,702.21 

July  1, 1898,  outstanding  liabilities $13,815.51 

July  1, 1898,  amount  oovered  by  uncompleted  contracts 113,005.82 

126,821.33 

July  1, 1896,  balance  available ^ 880. 88 

(Amount  (estimated)  required  for  completion  of  existing  project 494, 115. 00 
Amount  tbatean  be  profitably  expended  in  fiscal  year  ending  June  90,1900  200, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  oivil  act  of  June  4, 1897. 

(See  Appendix  L  L  4.) 

5.  Oheboygan  Harbor j  Michigan. — ^The  present  harbor  is  the  result  of 
improvements  made  at  the  mouth  of  Oheboygan  Harbor  since  1871, 
when  the  available  depth  of  water  was  only  6  feet.  The  original  project 
called  for  a  channel  200  feet  wide  and  14  feet  deep,  and  the  estimated 
cost  of  the  whole  work  was  $395,335.  The  project  was  modified  in  1880 
to  increase  the  depth  to  15  feet.  These  projects  were  duly  carried  out. 
the  last  named  being  completed  in  1889,  when  the  15-foot  channel  had 
been  dredged  to  200  feet  wide  from  deep  water  in  the  Straits  of  Mack- 
inac to  the  State  Boad  Bridge,  a  distance  of  about  1^  miles.  A  40-foot 
square  crib  was  built  in  1881  to  mark  the  entrance  to  the  channel,  and 
a  light-house  was  subsequently  placed  on  it  by  the  United  States  Light- 
House  Establishment. 

The  channel  was  redredged  in  1895  to  a  width  of  110  feet,  and  since 
then  no  work  has  been  done. 

The  total  expenditure  to  June  30,  1897,  was  $147,999.49,  and  the 
available  channel  depth  at  that  date  was  14  feet. 

The  expenditure  during  the  last  fiscal  year,  amounting  to  $255,  was 
applied  to  office  and  engineering  contingencies ;  these  included  an  exam- 
ination of  the  harbor  June  23, 1898,  which  indicates  that  considerable 
shoaling  has  taken  place  during  the  year,  especially  in  the  upper  por- 
tion, where  quite  a  number  of  soundings  showed  a  depth  of  12  feet  in 
mid-channel,  and  in  several  instances  only  11^  feet. 

Under  the  provisions  of  the  river  and  harbor  act  of  August  18, 1894, 
an  estimate  for  increasing  the  navigable  depth  to  18  feet  was  submit- 
ted, and  the  act  of  June  3, 1896,  appropriated  $12,000  for  this  purpose. 
The  total  estimated  cost  of  the  project  was  $33,0()0,  and  it  will  not  be 
expedient  to  enter  upon  it  until  the  means  available  will  suffice  for 
dredging  the  entire  length  of  channel  to  the  prescribed  depth  for  a 
width  of  at  least  125  feet. 

The  following  statement  indicates  the  commerce  of  this  harbor  during 
the  past  five  calendar  years,  as  shown  by  data  compiled  from  the  most 
reliable  information  available : 
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1,088 
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1,040 

liao 

525,873 
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July  1,1897.  balance  unexpended $12,000.51 

Jnne  30, 1898,  amount  expended  during  fiscal  year 255.00 

July  1,1898,  balance  unexpended 11,745.51 

{Amount  (estimated)  required  for  completion  of  existing  project 21, 000. 00 
Amount  that  can  be  profi  tably  expended  in  fiscal  year  ending  June  80, 1900    10, 000. 00 
Submitted  in  compliance  with  requirements  ot  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  L  L  5.) 

6.  A  Ipena  Harbor  ( Thunder  Bay  Biver)j  Michigan. — ^The  city  of  Al  pen  a 
ocenpies  both  banks  of  Thunder  Bay  Eiver  at  its  mouth,  and  this  reach 
of  river,  about  a  mile  long,  together  with  the  dredged  channel  through 
the  bar  in  advance  of  it,  constitutes  Alpena  Harbor,  and  it  has  been 
the  subject  of  improvements  heretofore  carried  on  bj  the  Government 
under  appropriations  for  improving  Thunder  Bay  Harbor  and  Thunder 
Bay  River. 

The  original  depth  at  entrance  to  the  river  was  only  7  feet,  but  local 
enterprise  increased  it  to  12  feet.  The  work  of  improvement  by  the 
Government  has  provided  a  wider  channel  and  increased  the  depth  to 
13, 14,  and  16  feet,  under  successive  projects,  whose  costs  were  estimated 
as  $4,764,  $15,000,  and  $36,087,  respectively,  the  total  of  the  thre« 
separate  estimates  being  $55,851.  The  proposed  work  was  completed 
in  1893,  and  nothing  has  been  done  since  then. 

The  total  amount  expended  to  June  30, 1897,  was  $41,697.28. 

The  expenditure  for  the  last  fiscal  year,  amounting  to  $255,  wiis 
applied  to  engineering  and  office  contingencies;  these  included  an 
examination  of  the  harbor  in  the  summer  of  1897,  when  the  available 
channel  depth  was  found  to  be  12^  feet,  a  reduction  of  3}  feet  since  the 
harbor  was  last  dredged,  in  1893.  Funds  on  hand  will  suffice  to 
redredge  the  channel  to  the  depth  of  16  feet  called  for  by  the  present 
approved  project,  and  therefore  no  additional  estimate  is  now  submitted. 

The  following  statement  indicates  the  commerce  of  this  harbor  during 
the  past  five  calendar  years,  as  shown  by  data  compiled  from  the  most 
reliable  information  available: 


Year. 
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July  1,  1897,  balance  unexpended $9,802.72 

June  30,  1898,  amount  expended  during  fiscal  year 255. 00 

July  1, 1898,  balance  unexpended 9,547.73 

(See  Appendix  L  L  6.) 

7.  Saginaw  Biver,  Michigan. — Before  improvement  the  navigable 
capacity  of  this  stream  was  limited  by  the  bar  at  its  month,  where  a 
channel  depth  of  8  feet  only  was  available,  and  by  many  shoal  stretches 
in  the  river  between  there  and  the  city  of  Saginaw,  over  which  still  less 
depth  was  to  be  found.  Its  improvement  was  commenced  in  1867  by 
dredging  a  straight  cnt  through  the  bar  at  the  month  to  a  depth  of  13 
feet,  the  work  being  completed  in  the  following  years.  In  subsequent 
years  the  scope  of  operations  was  gradually  extended  to  various  shoals 
higher  up,  but  subject  to  no  general  project  until  1882,  when  a  compre- 
hensive  and  connected  scheme  of  improvement  covering  the  entire  river 
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was  proposed  and  adopted.  It  called  for  a  navigable  channel  14  feet 
deep  and  200  feet  wide  from  Saginaw  Bay  to  the  upper  limits  of  Bay 
Oity,  about  8  miles  above  the  point  of  beginning,  and  thence  to  the  head 
of  navigation,  some  16  miles  farther  up,  a  channel  of  the  same  width, 
but  only  12  feet  deep.  The  estimated  cost  of  this  project  was  $446,000, 
which,  added  to  the  estimated  cost  of  the  several  preceding  projects 
($294,378),  gives  $740,378  as  the  estimate  of  cost  for  the  whole  improve- 
ment. These  estimates  concerned  the  question  of  original  cost  only, 
and  took  no  note  of  maintenance,  which,  in  a  stream  of  this  character, 
is  a  matter  of  great  and  constant  expense,  and  in  the  absence  of  appro- 
priations specifically  applicable  thereto  must  be  an  annual  tax  of  no 
small  magnitude  on  the  successive  appropriations  for  construction. 
The  sum  total  of  appropriations  that  will  have  to  be  made  before  the 
work  can  be  completed  must  therefore  largely  exceed  the  original 
estimates  for  construction  only. 

The  total  expenditure  to  June  30,  1897,  was  $709,117.27,  and  the 
result  obtained  was  a  through  channel,  with  depths  as  proposed  from 
the  bay  to  near  the  head  of  navigation,  but  the  widths  of  dredged 
channels  were,  as  a  rule,  only  from  one  quarter  to  one-half  what  was 
called  for  by  the  approved  project;  frequent  redredgings  have  been 
required  to  maintain  the  necessary  channel  depth. 

^o  work  was  in  progress  during  the  last  fiscal  year  except  to  com- 
plete certain  maps  and  reports  called  for  by  the  river  and  harbor  act 
of  June  3, 1896. 

The  reports  were  completed  and  forwarded  November  22, 1897,  and 
are  printed  as  House  Doc.  No.  135,  Fifty-fifth  Congress,  second  session, 
and  as  Appendix  L  L  20  of  this  rei>ort. 

Jnly  1, 1897,  balance  nnexpeuded $d8;632.73 

June  30,  1898,  amount  expended  during  fiscal  year 697. 62 

July  1, 1898,  balance  unexpended 87,985.11 

July  1, 1898,  outstanding  liabilities 10.00 

July  1^1898,  balance  available  . .- 37,925.11 

{Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1900,  for  maintenanoe  of  improvement 25,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  oi  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  L  L  7.) 

8.  Sebewaing  Biver^  Michigan. — ^This  stream  discharges  into  the 
eastern  part  of  Saginaw  Bay. 

In  1875  the  river  channel  was  straightened  and  deepened  to  6  feet 
and  a  narrow  channel  6  feet  deep  dredged  from  the  mouth  to  the  6-foot 
contour  in  the  bay.  In  1880-81  the  channels  previously  dredged  were 
deepened  by  about  1  foot. 

Total  expenditure  in  these  operations,  $15,000. 

The  present  project  for  improvement,  adopted  by  the  river  and  har- 
bor act  of  June  3, 1896,  provides  for  dredging  the  entrance  channel  for 
a  length  of  about  15,000  feet  to  a  width  of  100  feet  and  depth  of  8  feet 
below  the  datum  plane  of  the  survey  of  1895.  The  estimated  cost  of 
this  work  is,  in  round  numbers,  $37,000. 

The  appropriation  made  by  the  act  of  June  3, 1896,  was  $5,000,  but 
no  work  haa  yet  been  done,  as  it  is  believed  that  no  useful  result  can 
be  obtained  by  an  expenditure  of  so  small  a  sum.  The  nature  of  the 
proposed  improvement  and  the  exposure  to  which  the  plant  engaged 
on  the  work  must  be  subjected  until  most  of  it  is  accomplished,  make 
it  of  peculiar  importance  that  the  entire  estimated  cost  be  appropriated 
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before  any  work  whatever  is  commenced.    In  no  other  way  can  any 
improvement  commensurate  with  the  cost  of  operations  be  effected. 

July  1, 1897,  balance  unexpend6dr. $5,000.00 

July  1, 1898,  balance  unexpended 5,000.00 

( Amount  (estimated)  required  for  completion  of  existing  project. ......  32, 000. 00 

I  Amount  tbat  can  be  profitably  expended  in  fiscal  year  ending  June  30,1900  16, 000. 00 
]  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I    harbor  acts  of  1866  and  1867  and  of  sundry  oivil  act  of  June  4, 1897. 

(See  Appendix  L  L  8.) 

9,  Harbor  of  refuge  at  Sand  Seachj  Lake  Huron^  Michigan, — The  site 
for  this  harbon  selected  in  1872  after  carefal  consideration,  is  on  the 
west  shore  of  Liake  Enron,  60  miles  north  of  its  ontlet  into  the  St.  Clair 
Biver,  and  the  artificial  harbor  bnilt  there  since  then  is  the  only  safe 
refuge  on  that  coast  from  the  foot  of  the  lake  to  Tawas  Bay,  115  miles 
above.  The  work  of  construction  was  commenced  in  1873,  under  a 
project  providing  for  three  sections  of  breakwater,  made  of  stone- filled 
crib  work,  so  located  as  to  shelter  a  water  area  of  some  650  acres  and 
for  deepening  this  area  by  dredging  where  necessary.  The  estimated 
cost  was  $1,442,500.  The  sheltering  breakwaters,  with  a  total  length 
of  8,132  feet,  were  completed  in  1885  at  a  cost  of  about  $1)75,000,  and 
since  that  tune  expenditures  have  been  applied  to  keeping  them  in 
repair,  dredging,  and  supervising  the  berthing  of  vessels  entering  the 
harbor  for  refuge.  The  total  expenditure  to  June  30,  1897,  was 
$1,196,304.86.  The  amount  expended  during  the  last  fiscal  year  was 
$5,045.43,  and  it  was  applied  to  supervising  the  use  of  the  harbor  and 
to  minor  repairs  of  its  breakwaters. 

As  respects  the  benefits  to  the  general  commerce  on  the  Great  Lakes, 
this  harbor  is  second  in  importance  to  no  other,  but  its  local  commer- 
cial interests  are  small.  The  number  of  vessels  that  took  refuge  at  the 
harbor  during  the  past  fiscal  year  was  1,114,  with  a  total  tonnage  of 
408,392.49.  The  grand  total  of  vessels  entering  for  shelter  during  the 
calendar  years  1877  to  1897,  inclusive,  is  25,007,  the  tonnage  of  which 
aggregated  8,336,669.  The  size  of  vessels  sheltered  in  1877  averaged 
289  tons,  and  in  1897  this  average  had  increased  to  398  tons. 

The  timber  superstructure  of  the  main  breakwater,  which  is  nearly 
a  mile  long,  is  in  such  an  advanced  state  of  decay  that  it  is  likely  to  be 
carried  away  by  any  heavy  storm  in  the  near  future,  and  when  this 
occurs  the  utility  of  the  harbor  will  be  destroyed  to  a  corresponding 
extent.  It  is  not  safe  to  longer  postpone  provision  for  rebuilding  the 
superstructnre  of  this  breakwater,  and  when  rebuilt  it  should  be  of 
masonry. 

July  1, 1897,  balance  unexpended $109, 695. 14 

September  4, 1897,  amount  coUected  on  account  of  damage  to  piers  and 
deposited  to  the  credit  of  the  appropriation % 107.05 

109,802.19 
June  SO,  1898,  amount  expended  during  fiscal  year 5, 045. 43 

Jnly  1, 1898,  balance  unexpended 101,756.76 

July  1,1898, outstanding  liabilities 223.47 

July  1, 1898, balance  available 104,533.29 

{Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1900,  for  maintenance  of  improvement 100,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  oivil  act  of  June  4^  1897. 

(See  Appendix  L  L  9.) 
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10.  Mouth  of  Blade  River ^  Michigan. — An  extensive  shoal  and  a  bar 
formerly  existed  in  the  St.  Clair  River,  adjoining  the  mouth  of  the 
Black.  The  bar  lay  close  to  the  American  side  and  obstructed  approai^h 
to  the  Port  Huron  docks,  while  the  shoal,  forming  a  *-  middle  ground  " 
nearly  50  acres  in  extent,  crowded  the  main  channel  in  a  sharp  curve 
close  to  the  Canadian  shore,  thereby  exposing  the  vast  through  com- 
merce of  the  lakes  to  the  dangers  attendant  upon  passing  a  narrow 
and  crooked  channel  with  a  current  of  high  velocity.  In  1871  a  project 
was  adopted  for  dredging  the  bar  and  roiddlo  ground  to  a  uniform 
depth  of  15  feet  by  excavating  257,200  cubic  yards,  at  an  estimated 
cost  of  (120,6(iO.  The  work  w.is  commenced  in  1872. and  completed  in 
1878.  A  slight  shoaling  took  place  in  the  years  following,  and  the 
whole  area  w.is  redredged  between  1889  and  1892,  the  depth  of  exca- 
vation this  time  being  16  feet,  except  over  a  strip  bordering  the  main 
channel,  where  it  was  increased  to  18  feet.  The  total  expenditure  to 
June  30,  1897,  was  $86,928.73. 

The  expenditure  during  the  last  fiscal  vear  was  applied  to  redredg- 
ing  the  shoal,  the  work  being  completed  November  30,  1897,  the  total 
amount  excavated  being  46,458  cubic  yanls.  The  result  was  to  restore 
the  general  navigable  depth  of  16  feet  over  the  shoal  area. 

£xi>erience  shows  that  the  shoal  will  re-form  in  the  near  future,  and 
as  the  whole  commerce  between  the  upper  and  lower  lakes  passes  over 
this  area,  or  in  the  deep-water  channel  adjoining  it,  it  is  a  matter  of 
vast  importance  that  means  be  at  hand  to  prevent  such  extensive 
shoaling  as  will  materially  interfere  with  this  commerce. 

July  1, 1897,  balance nnezpended ^ $7,571.27 

June  30, 1898|  amount  expended  daring  flBcal  year 5, 440. 78 

July  1, 1898,  balance  unexpended 2,130.54 

{Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jane  30, 
1900,  for  maintenance  of  Improvement 1 . .      7, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  L  L  10.) 

11.  Black  River  at  Fort  Huron^  Mich. — ^This  stream  passes  thronjrh 
the  city  of  Port  Haron,  Mich.,  and  empties  into  the  St.  Clair  Kiver. 
Before  improvement  it  had  a  general  channel  depth  of  not  less  than  10 
feet,  reduced  to  8^  feet  at  several  shoals.  The  river  and  harbor  act  of 
September  19,  181H),  appropriated  (23,000  for  dredpng  the  channel  to 
a  depth  of  16  feet.  Work  was  commenced  in  the  year  following,  and 
continued  nntil  Angust,  1802,  when  184,989  cubic  yacds  had  been 
dredged,  resulting  in  a  channel  16  feet  deep,  150  feet  wide,'  from  the 
mouth  to  the  Flint  and  Pere  Marqnetf e  Railway  Bridge,  600  feet  above, 
thence  100  feet  wide  to  Haynes^s  lumber  dock,  4,700  feet  farther  up,  and 
thence  50  feet  wide  for  the  remaining  distance  of  3,000  feet  to  the  Grand 
Trunk  Railway  Bridge.  The  next  river  and  harbor  act  appropriated 
$10,000  for  continuing  the  work,  and  directed  that  it  be  extended  to 
Washington  avenue,  1,400  feet  above  the  Grand  Trunk  Bridge.  This 
served  for  excavating  46,630  cubic  yards  during  the  summer  of  1803, 
thereby  widening  the  50-foot  section  of  channel  previously  dredged 
below  the  bridge  to  a  width  of  75  feet,  and  making  a  channel  50  feet 
wide  up  to  Washington  avenue.  The  total  length  of  channel  originally 
dredged  to  a  depth  of  16  feet  is  9,700  feet. 

The  estimated  cost  of  completing  the  improvement  as  projected  under 
the  river  and  harbor  act  of  1890  was  $75,000,  and  the  amount  expended 
ENa  98—28 
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UDder  that  project,  and  the  extension  called  for  by  the  river  and  harbor 
act  of  July  13,  1892,  to  Jane  3(),  1»07,  was  $35,234.99. 

The  expenditure  dnring  the  last  fiscal  year  was  applied  to  redredg- 
ing  9,100  linear  feet  of  the  river  channel  to  a  depth  ot  16  feet  and 
widths  varying  fmm  25  to  100  feet,  the  total  amount  excavated  b«-ing 
70,049  cubic  yards.  The  channel  has  not  been  examined  since  the 
work  was  completed,  but  recent  reports  from  there  indicate  that  a  con- 
siderable portion  of  the  recently  dredged  channel  has  refilled  to  such 
an  extent  that  the  depth  has  become  reduced  to  10  feet  or  lesd  in  some 
places. 

The  above  and  frequent  like  previous  experiences  show  conclusively 
that  these  narrow  dredged  channels  can  have  but  little  permanence 
until  the  river  banks  be  proi>erly  docked  or  revetted. 

The  following  statement  indicates  the  commerce  of  this  river  during 
the  past  five  calendar  years,  as  shown  by  data  compiled  from  the  mos^t 
reliable  information  available: 


Tear. 

Number  1  Freight 
of  vosimIh.   tonua^e.  . 

Year. 

Numl»er 
ofvcMHela. 

freight 
touna^. 

1893 

602 

M7 

182,608  ' 
120, 948 
111,  675 

1896 •. 

028 
645 

189,556 

Ig94 

1897 

98,380 

1805 

July  I,  1897,  balance  Dnezpenrled $7,765.01 

Juoe  30,  1898,  amount  expended  daring  fiscal  year,  including  $2.84  paid 

by  Treasury  liepartment  aooouut  Grand  Trunk  Railway  Hysiem 6, 449. 11 

July  1, 1898,  balance  anexpended 1,315.90 


r  Amonnt  (estimated)  reqnired  for  completion  of  existing  project 32, 000. 00 

j  Amuiintthat can beprotitably  expeudediu tiscalyoarendin«r  J uue30,1900 
]  Submitted  in  compliance  with  reauiremeuts  of  sections  2  of  river  and 


j  Amunntthat  can  beprotitably  expended  iu  fiscal  year endin«r  J  une  30, 1900    15, 000. 00 
]  Submitted  in  compliance  with  reauiremeuts  of  sections  2  of  river  and 
[    harbor  acta  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


(See  Appendix  L  L  11.) 

13.  Pine  River,  JftcW^an.— This  river  was  improved  in  1876  by  dredg- 
ing a  channel  100  feet  wide,  12  feet  deep,  for  a  dlHtance  of  aboat  three- 
fourths  of  a  mile  apstream  from  the  month  of  the  river.  The  cost  was 
$5,000.  This  channel  shoaled  up  in  time,  and  after  an  examination  of 
the  river,  called  for  by  the  river  and  harbor  act  of  July  13,  1802,  a 
project  for  farther  improvement  was  prepared  nnder  the  act  of  August 
18, 1894,  and  the  act  of  June  3, 1896,  appropriated  $5,000  for  commen- 
cing the  work.  This  project  provides  for  dredging  a  channel  14  feet 
deep,  extending  about  5,800  feet  from  the  mouth,  the  width  to  be  100 
feet  or  76  feet,  according  to  locality.    The  estimated  cost  was  $10,600. 

Work  on  the  new  project  was  commenced  September  24  and  con- 
tinued until  November  10, 1890,  resulting  in  a  channel  of  the  prescribed 
width  and  depth  for  a  distance  of  2,500  feet  from  the  mouth,  and  with 
a  width  of  30  feet  over  the  remainder  of  the  proposed  distance. 

The  amount  expended  on  this  project  to  June  30, 1807,  was  $4,452.95, 
and  no  work  has  been  done  since  that  time.  The  total  amount  expended 
for  the  improvement  of  the  river  to  that  date  was  $9,4g52.95. 

The  appropriation  of  $5,660  will  be  required  to  complete  the  improve- 
ment. 

The  commerce  of  this  river  daring  the  past  two  calendar  years,  from 
the  best  information  obtainable,  amounted  to  2,683  freight  tons  for  1896 
and  6,820  freight  tons  for  1897,  the  total  for  the  two  years  being  9,503 
freight  tons. 
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July  1, 1897,  balance  unexpended $547.05 

June  30,  18i)8y  amount  expended  daring  fiscal  year 9.00 

July  If  ISSSy  balance  unexpended 538.05 

{Amount  (estimated)  required  for  completion  of  existing  project 5, 560. 00 

Amount  tliatoan  be  profitably  expended  in  fiscal  vear  ending  June 30, 1900  5, 560. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  L  L 12.) 

13.  Belle  River j  Michigan. — ^This  river  was  improved,  1880-1885,  by 
dredging  a  chaDnel  50  feet  wide,  13  feet  deep  to  the  first  bridge  and  12 
feet  to  the  second  one,  a  total  distance  of  5,400  feet.  The  total  cost 
was  (14,000,  and  the  principal  benefit  was  to  provide  a  winter  harbor 
for  vessels. 

The  river  and  harbor  act  of  July  13, 1892,  called  for  an  examination 
of  the  river,  and  that  of  August  18,  1894,  for  survey  and  estimate  of 
cost  of  its  further  improvement.  Project  for  redredgiug  the  channel 
to  a  width  of  75  feet  and  depth  of  15  feet  to  the  first  and  14  feet  to  the 
second  bridge  was  submitted  November  30, 1895,  the  estimated  cost 
being  121,500;  the  act  of  June  3, 1896,  appropriated  15,000  for  begin- 
ning the  work,  and  the  amount  expended  under  this  project  to  June 
30,  1897,  was  $322.72. 

The  total  amount  expended  for  improvement  of  this  river  to  June  30, 
1897,  was  $14,322.72. 

Operations  during  the  last  fiscal  year  consisted  of  dredging  in  con- 
tinuation of  the  work.  The  total  amount  of  excavation  was  39,035 
cubic  yards,  of  which  24,949  was  removed  during  the  fiscal  year.  The 
result  was  to  provide  a  channel  15  feet  deep  and  about  75  feet  wide, 
extending  from  the  mouth  of  the  river  for  a  distance  of  about  2,400  feet 
upstream.  The  com  pletion  of  the  improvemen  t  as  projected  will  require 
an  additional  appropriation  of  $10,000. 

The  commerce  of  this  river  during  the  past  calendar  year,  as  shown 
by  the  best  obtainable  data,  amounted  to  52  entrances  and  clearances, 
with  a  freight  tonnage  of  11,396. 

July  1, 1897y  balance  unexpended.^ $4,677.28 

June  30, 18^,  amount  expended  during  fiscal  year 4, 605. 88 

July  1, 1898,  balance  unexpended 1 71.90 

{Amoont  (estimated)  required  for  completion  of  existing  project 10, 000. 00 
Amount  that  can  be  prohtably  expended  in  fiscal  year  ending  J  une  30, 1900    10, 000. 00 
Snbmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix *L  L  13.) 

14.  8t.  Clair  Flats  Oanal^  Michigan. — The  original  condition  of  the 
channel  before  any  improvement  was  commenced  afforded  only  about 
6  feet  of  water  over  the  bar  at  the  mouth  of  the  South  Pass. 

The  project  for  the  improvement  of  the  canal,  as  modified  from  time 
to  time,  provided  for  a  double  row  of  sheet  piling  to  a  depth  of  26  feet 
along  the  channel  face  of  each  dike,  dredging  the  area  between  the 
dikes  to  a  depth  of  20  feet,  and  contiuuing  the  channel  above  and  below 
the  canal  to  that  depth  of  water  in  river  and  lake. 

The  total  amount  appropriated  for  this  improvement  from  its  begin- 
ning in  18G6  until  1890  was  $764,810,  and  the  total  expenditure  to 
June  30, 1897,  was  $760,223. 46. 

No  operations  were  in  progress  under  this  appropriation  during  the 
last  fiscal  year^  except  to  make  some  local  surveys  with  a  view  to  pre- 
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paring  plans  and  estimates  for  farther  work.    The  expenditures  daring 
the  last  fiscal  year  were  for  this  purpose. 

No  specific  appropriation  has  been  made  for  this  work  since  1890,  the 
cost  of  operations,  care,  and  maintenance  being  provided  for  by  allot- 
ments from  the  j^rmanent-indefinite  appropriation  for  operating  and 
care  of  canals  and  other  works  of  navigation. 

July  1, 1897,  balance  unexpended $4,586.54 

^nne  30,  1898,  amount  expended  during  fisoal  year 1, 527. 15 

July  1,1898,  balanoe  unexpended 8^059.39 

(See  Appendix  L  L  14.) 

15.  Operating  and  care  of  8t.  Clair  Flats  OaneUj  Michigan. — ^Conform- 
ing with  the  plan  that  has  been  followed  since  the  canal  was  opened  to 
navigation  in  1871,  a  custodian  was  present  on  the  work  during  the 
season  of  navigation  to  watch  the  passage  of  vessels,  enforce  regula- 
tions respecting  navigation  through  the  canal  and  its  approaches,  and 
supervise  such  work  as  was  requisite  for  ordinary  care  and  repair  of 
the  canal  dikes.  Expenditures  on  this  account  during  the  fiscal  year 
were  12,099.66. 

Commerce  on  the  lakes  has  become  so  great  that  a  more  efficient  con- 
trol of  its  passage  through  the  canal  has  become  necessary,  and  meas- 
ures for  accomplishing  this  object  are  now  under  consideration. 

(See  Appendix  L  L  15.) 

16.  Clinton  River^  Michigan. — ^This  is  a  navigable  stream  emptying 
into  Anchor  Bay,  in  the  northwesterly  part  of  Lake  St.  Clair,  with  an 
original  channel  depth  of  about  10  feet,  except  at  shoals,  over  which 
but  5  or  6  feet  could  be  carried,  and  a  broad  flat  at  the  mouth  with  a 
general  depth  of  from  3  to  4  feet.  In  1870-71  a  channel  9  feet  deep, 
60  feet  wide,  and  2,700  feet  long  was  dredged  through  this  flat,  but 
being  left  without  works  of  protection  it  soon  filled  in  again.  In  1885 
a  project  of  general  improvement  was  adopted  which  provided  for  a 
through  channel  8  feet  deep  to  Mount  Clemens  (8  miles  upstream),  for  a 
pile  <like  extending  across  the  flat  at  the  mouth  to  the  curve  of  10-foot 
depth  in  the  bay,  and  for  revetments  as  needed  above.  The  estimated 
cost,  as  modified  in  1889,  was  $34,564. 

The  total  expenditure  to  June  30,  1897,  was  $60,515.99,  of  which 
$25,500  was  applied  to  occasional  and  scattering  work  done  before  the 
adoption  of  the  present  approved  project  in  1895,  leaving  $35,015.99  as 
the  amount  applied  to  the  latter. 

As  a  result  of  these  expenditures,  the  proposed  8-foot  channel  was 
obtained  by  dre<lging  and  kept  in  a  fairly  navigable  condition  by  the 
aid  of  temporary  revetments  and  occasional  redredgings ;  but  the  appro- 
priations were  at  no  time  sufficient  to  permit  the  construction  of  any 
protecting  works  of  a  permanent  character,  and  in  their  absence  the 
maintenance  of  the  channel  must  depend  on  periodical  dredgings. 

No  work  was  done  on  the  river  between  1893  and  1897,  and  the  chan- 
nel had  in  the  meantime  shoaled  to  4 J  or  5  feet  in  many  places.  Oper- 
ations, for  restoring  the  required  navigable  depth  were  therefore  com- 
menced June  10  and  continued  until  September  6, 1897,  during  which 
time  34,363  cubic  yards  of  material  was  excavated.  The  expenditure 
made  during  the  fast  fiscal  year  was  for  this  work,  which  resulted  in 
restoring  the  depth  of  8  feet  from  the  mouth  of  the  riyer  to  the  city  of 
Mount  Clemens,  as  contemplated  by  the  approved  project. 

The  balance  of  funds  on  hand  will  probably  suffice  for  doing  such 
dredging  as  may  be  needed  to  maintain  the  improvement  to  June  dO| 
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1900,  and  for  this  reason  no  additional  estimate  is  presented  for  tliis 
purpose. 

The  oommerce  of  the  rivpr  daring  the  past  two  calendar  years,  as 
shown  by  the  best  data  obtainable,  amounted  to  420  entrances  and 
clearances  with  a  freight  tonnage  of  31,159  for  the  year  189(>,  and  420 
entrances  and  clearances  with  a  freight  tonnage  of  21»,077  for  1897, 
making  a  total  for  the  two  years  of  840  entrances  and  clearances  with 
a  freight  tonnage  of  60,236. 

Jnly  1, 1897,  balance  unexpended $14,548.01 

Jane  30, 1898,  amonnt  expended  daring  fiscal  year 7, 156. 59 

Jnly  1, 1898,  balance  unexpended 7,391.42 

(See  Appendix  L  L  16.) 

17.  Detroit  River j  Michigan. — ^The  shoalest  part  of  thechannel  through 
the  Detroit  Eiver  before  improvement  was  over  the  rocky  ledge  about 
16  miles  below  Detroit,  Mich.,  known  as  the  Limekiln  Crossing,  where 
the  navigable  depth  at  ordinary  stages  of  water  was  13  feet.  In  1874  a 
project  was  adopted  for  excavating  a  channel  through  this  obstruction 
with  a  view  to  increasing  the  depth  to  20  feet,  and  such  channel  was 
completed  in  1890  to  a  width  of  440  feet.  In  the  meantime  the  draft  of 
vessels  had  so  increased  as  to  make  it  necessary  to  deepen  the  channel 
above  and  below  the  crossing  by  the  removal  of  numerous  shoals, 
bowlders,  and  scattering  projections  of  bed  rock,  over  which  depths 
not  exceeding  15  or  16  feet  were  found  in  many  instances,  and  the 
original  project  of  improvement  was  thereupon  extended  in  1892,  with 
the  ultimate  object  of  removing  all  obstructions  from  the  channel,  so 
as  to  give  it  a  navigable  depth  of  20  feet  for  a  width  of  800  feet  from 
the  head  of  Limekiln  Grossing  to  the  head  of  Ballards  Beef.  The 
original  estimated  cost  of  the  Limekiln  Channel  was  $1,374,500  and  of 
the  further  improvements  $180,000,  making  the  total  estimated  cost 
$1,554,500. 

The  amount  expended  to  Jnne  30, 1897,  was  $740,374.02,  the  result 
being  to  complete  the  channel  at  the  Limekiln  Crossing,  as  above 
stat^,  to  a  depth  of  20  feet  and  width  of  440  feet  and  to  make  a  navi- 
gable depth  of  16^  feet  at  the  -shoalest  points  of  the  Ballards  Beef 
Channel. 

Operations  during  the  last  fiscal  year  were  in  progress  until  funds 
available  became  exhausted,  October  2, 1897.  The  maximum  available 
depth  at  the  shoalest  part  of  the  channel  June  30, 1898,  was  thereby 
increased  to.  18  feet. 

The  total  amount  appropriated  for  carrying  on  work  under  the  several 
projects  since  1874  is  $793,000,  and  this,  deducted  from  their  total 
estimated  cost,  leaves  $761,500  as  the  estimated  amount  required  for 
their  completion;  but  it  is  highly  probable  that  it  can  be  done  for  less 
if  the  appropriations  are  such  as  to  admit  of  practically  continuous 
work. 

.Taly  1, 1897,  balance  nnexpended $52,736.39 

June  30,  1^9iB,  amount  expended  during  fiscal  year 52,736.39 

{Amount  festimated)  required  for  completion  of  existing  project 761, 500. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1900  100, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  L  L  17.) 

18.  Rouge  River^  Michigan.-^ThiH  stream  originally  had  a  channel 
depth  of  from  10  to  17  feet  for  a  distance  of  about  3  miles  above  its 
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month.  Its  improvement  was  commenced  in  1888,  nnder  a  project  for 
securing  a  regular  channel  depth  of  16  feet,  with  a  width  of  240  feet  for 
a  distance  of  800  feet  from  the  mouth,  and  thence  with  a  width  of  100 
feet  to  the  Wabash  Railroad  Bridge,  about  2§  miles  farther  up.  The  esti- 
mated cost  was  $31,61H).39,  and  the  work  was  completed  in  1892.  Slnc« 
then  no  work  of  improvement  has  been  done,  but  nnder  the  provisions 
of  the  river  and  harbor  act  of  June  3, 18;>6,  the  section  of  the  river 
heretofore  improved  was  examined  in  May,  1897,  and  survey  made  for 
estimating  the  cost  of  extending  the  original  improvement  about  8,000 
feet  farther  upstream. 

The  total  expenditure  to  June  30, 1897,  was  $31,794.45.  The  expend- 
iture for  the  last  fiscal  year,  amounting  to  (394,  was  for  office  and 
engineering  coiitiugencies,  including  the  preparation  of  map  and  report 
of  the  examination  and  survey  referred  to  above,  which  report,  dated 
November  20, 1897,  is  printed  as  House  Doc.  No.  138,  Fifty-lifth  Con- 
gress,  second  session,  and  is  submitted  herewith  as  Appendix  L  L  22. 

The  following  statement  indicates  the  commerce  of  this  river  during 
the  past  five  calendar  years,  as  shown  by  data  compiled  from  the  best 
information  obtainable: 


Tear. 

Tods. 

Tear. 

Tons. 

1893 

73,732 
i7,106 
114,090 

1896 

123.495 
125,373 

1894 

1897    

1895 

July  1, 1897,  balaDoe  nnexpended $9,895.55 

June  30, 18^,  amoant  expended  daring  flBcal  year 394.00 

July  1, 1898, balance  unexpended 9,601.55 

(See  Appendix  L  L  18.) 

19.  Turning  ha>sin  in  Rouge  River y  Michigan. — ^The  river  and  harbor 
act  of  September  19, 1890,  called  for  an  estimate  for  ''locating  and  con- 
structing basin  in  Bouge  Biver,  at  a  point  on  the  same  within  4  miles 
of  its  junction  with  the  Detroit  River,  convenient  for  the  turning  and 
'anchoring  of  vessels."  The  estimate  thereupon  submitted  was  as  fol- 
lows: Three  acres  of  land  for  site,  $4,500;  74,074  cubic  yards  excava- 
tion, $11,111.10;  total,  $15,611.10.  The  river  and  harbor  act  approved 
July  13,1892,  appropriated  $5,000  for  acquisition  of  land  and  beginning 
construction  according  to  this  project,  but  the  appropriation  has  been 
found  too  small  for  purchasing  the  land  needed,  and  accordingly  no 
work  has  yet  been  done  or  expenditure  made. 

It  is  now  submitted  as  doubtful  whether  the  construction  of  the  pro- 
posed basin  will  be  really  necessary,  for  private  parties  have  already 
constructed  slips  opening  into  the  river,  and  others  will  undoubtedly 
follow  that  will  supply  openings  opposite  to  which  vessels  will  be  able 
to  find  turning  room.  If,  however,  the  plan  of  constructing  a  taming 
basin  is  to  be  adhered  to,  work  should  not  be  commenced  until  all  the 
money  required  to  complete  it  has  been  appropriated.  It  is  therefore 
suggested  that  the  construction  of  the  turning  basin  be  abandoned,  for 
the  present  at  least,  and  that  the  money  already  appropriated  be  made 
available  for  general  dredging  in  the  Bouge  Biver. 

July  1, 1897,  balance  nnexpended $5, 000. 00 

July  1, 1898,  balance  unexpended '. 5,000.00 

(See  Appendix  L  L  19.) 
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SURVEYS  MADE  IN  COMPLIANCE  WITH   RIVER  AND  HARBOR  ACT  OP 
JUNE  3, 1896,  AND  RESOLUTION  OP  THE  SENATE  OF  MARCH  22, 1898. 

Reports  of  surveys  of  the  following^  localities,  required  by  the  river  and 
harbor  act  of  June  3, 1896,  and  estimate  for  improvement  of  Saginaw 
Eiver,  Michigan,  in  compliance  with  resolution  of  the  Senate  of  March 
22, 1898,  were  submitted  by  the  local  officer,  Lieut  Col.  G.  J.  Lydecker, 
Corps  of  Engineers,  viz: 

1,  Survey  of  Saginaw^  ShiawcLSBee^  Bad,  and  Flint  rivers,  Michigan, — 
Lieutenant  Colonel  Lydecker  submitted  report  November  22, 1897,  with 
estimates  of  cost  of  improvement,  of  Saginaw  Biver,  from  its  head  to  a 
point  in  Siiginaw  Bay,  with  a  view  of  securing  a  channel  200  feet  wide 
and  an  increase  in  depth  to  14  feet  f^om  the  head  ot  the  river  to  the 
Third  Street  Bridge,  so  called,  in  Bay  City,  thence  of  the  same  width 
to  Saginaw  Bay  with  a  view  to  securing  an  increase  of  the  depth  of  the 
channel  to  16  feet;  also  plans  and  estimates  for  improving  the  west 
channel  of  the  Saginaw  River  between  the  Middle  Ground  and  West 
Bay  City  with  a  view  to  securing  a  depth  of  said  channel  of  14  feet; 
also  for  improving  the  Shiawassee  Biver  from  the  Saginaw  Biver  to 
Bad  River;  Bad  River  to  the  village  of  St.  Charles,  and  the  Flint  River 
from  the  Shiawassee  as  far  as  practicable,  to  such  an  extent  as*  will 
afford  a  reliable  navigation  for  light-draft  boats  between  Saginaw 
River  and  the  village  of  St.  Charles,  and  on  the  Flint  River  as  far  as 
practicable. 

8a^inaw  River, — This  river  is  now  being  improved  by  the  United 
States  under  a  project,  adopted  in  1882,  which  provides  for  making  a 
channel  200  feet  wide,  14  feet  deep  from  Saginaw  Bay  to  Bay  City  and 
12  feet  deep  thence  to  Saginaw. 

The  improvement  suggested  by  the  act  contemplates  channels  2  feet 
deeper  than  those  provided  for  in  existing  project  and  an  extension  of 
operations  2^  miles  farther  upstream  than  any  work  thus  far  done,  esti- 
mated by  Lieutenant-Colonel  Lydecker  to  cost,  for  the  main  channel, 
$452,925,  and  for  the  west  channel,  between  Middle  Ground  and  West 
Bay  City,  $29,700;  in  all,  $482,625.  Lieutenant  Colonel  Lydecker  adds, 
however,  that  the  improvement  could  not  be  completed  on  this  estimate 
except  with  large  appropriations  admitting  of  continuous  work,  and 
that  subsequent  maintenance  will  cost  at  least  $15,000  annually* 

Shiawassee  and  Bad  rivers. — The  projects  proposed  for  these  streams 
provide  for  dredging  a  channel  50  feet  wide  and  6  feet  deep  in  Shiawas- 
see River  from  Saginaw  River  to  Bad  River,  and  up  Bad  River  to  the 
village  of  St.  Charles,  entiniated  to  cost  $21,0(H),  but  Lieutenant-Colonel 
Lydecker  states  that  a  temporary  improvement  that  would  meet  the 
imnie<liate  requirements  of  navigation  within  the  proposed  limits  could 
probably  be  made  with  an  expenditure  of  $5,000,  resulting  in  a  naviga- 
ble depth  of  about  5  feet. 

Flint  River. — ^Th«'  improvement  of  this  stream  '<  as  far  as  practicable" 
fi*om  its  mouth,  a  distance  of  about  4  miles,  by  dredging  a  channel  50 
feet  wide  and  6  feet  deep,  will  cost,  as  estimated  by  Lieutenant-Colonel 
Lydecker,  $15,000. 

Section  9  of  the  act  of  June  3, 1896,  also  provides  for  a  survey  of 
Saginaw  River,  and  the  report  and  estimate  above  given  are  intended 
to  comply  with  the  requirements  of  this  section  as  well  as  those  of 
section  1. 

The  report  was  transmitted  to  Congress  and  printed  in  House  Doc, 
No.  135,  FiilyHfth  Congress,  second  session.  (See  also  Appendix 
L  L  20.) 


440        REPORT   OF  THE   CHIKF  OF  BNGINEERS^  U.  8.  ARMT. 

2.  Estimate  of  cost  of  improvemeiU  o^  Saginato  River ^  Michigan^  from 
its  head  to  a  point  in  Saginaw  Bay. — In  compliance  with  resolation  of 
the  Senate  of  March  22,  1898,  requiring  an  estimate  of  the  cost  of 
improving  Saginaw  River  from  its  head  to  a  point  in  Saginaw  Bay, 
with  a  view  of  secaring  a  channel  150  feet  wide  and  an  increase  of 
depth  to  16  feet  from  the  head  of  the  river  to  the  Third  Street  Bridge 
in  Bay  City,  thence  a  channel  200  feet  in  width  to  the  Saginaw  Bay, 
with  an  increase  of  depth  of  the  channel  to  16  feet,  Lieutenant-Colonel 
Lydecker  estimated  the  cost  of  secaring  a  channel  of  the  dimensions 
specified  between  the  points  named  to  be  (750,000  if  the  work  is  done 
under  continuing  contract,  and  stated  that  the  cost  by  any  other  method 
will  be  much  greater  and  wholly  indefinite.  This  estimate  was  trans- 
mitted to  Congress  and  printed  in  Senate  Doc.  No.  218,  Fifty  fifth  Con- 
gress, second  session.    (See  also  Appendix  L  L  21.) 

3.  Survey  of  Rouge  River^  Michigan^  from  Yfahash  Bridge  crossing  to 
Maples  Road^  with  a  view  of  obtaining  a  IG-foot  depth  of  waiter. — No  pre- 
liminary examination  of  this  section  of  the  river  with  a  view  to  improve- 
ment as  above  outlined  has  ever  been  made  by  this  ofhce. 

The  cost  of  dredging  a  channel  75  feet  wide  and  10  feet  deep  is  esti- 
mated at  $;33,0(>0. 

Lieutenant  Colonel  Lydocker  sUites  that  the  only  industrial  estab- 
lishment at  present  on  this  part  of  the  stream  is  the  Detroit  Salt 
Company's  works,  located  near  its  upper  end,  and,  as  tlie  draft  which 
vessels  can  now  carry  from  the  mouth  of  the  river  to  the  Wabash 
crossing  is  only  about  13  feet,  ia  his  opinion  the  dredging  of  the  shoaler 
portions  in  the  upper  part  to  such  an  extent  only  as  would  enable  ves- 
sels that*  can  now  reach  the. Wabash  crossing  to  get  through  to  the 
salt  works  might  meet  all  present  requirements.  The  cost  of  such 
dredging  is  estimated  at  (5,000. 

The  report  was  transmitted,  to  Congress  and  printed  in  House  Doc. 
No.  138,  Fifty-fifth  Congress,  second  session.   (Seealso  Appendix  L L  22.) 

IMPROVEMENT  OP   RIVERS  AND    HARBORS  ON   LAKE    ERIE  WEST  OP 

ERIE,  PA. 

This  district  was  in  the  charge  of  Col.  Jared  A.  Smith,  Corps  of 
Engineers. 

1,  Monroe  Harbor^  Michigan. — ^The  harbor  of  Monroe,  Mich.,  is  in 
the  Raisin  River,  at  the  extreme  westerly  end  of  Lake  Brie.  Previous 
to  1836  the  river  below  Monroe  flowed  to  the  lake  in  several  tortuous 
creeks  and  ponds  through  a  msirsh  most  of  which  was  submerged  and 
impassable  exce))t  when  frozen. 

One  mouth  of  the  river  was  in  La  Plaisance  Bay,  about  2^  miles  south 
of  the  present  piers.  At  that  place  a  small  breakwater  hiul  been  built, 
at  a  cost  of  $19,014.87.  between  1828  and  1835. 

The  main  outlet  of  the  river  was  aboat  1^  miles  south  of  the  location 
of  canal  and  piers  which  were  snbseciuently  built,  and  the  greatest 
depth  at  the  mouth  of  the  river  was  about  5  feet 

The  improvement  planned  in  1834  and  constructed  in  1835  to  1839 
consisted  in  making  a  direct  channel  to  the  lake  through  a  canal  4,000 
feet  long,  100  feet  wide,  and  10  feet  deep,  with  piers  of  timber  and  stone 
at  the  mouth,  extending  to  a  depth  of  10  feet  in  the  lake.  The  banks 
of  the  canal  were  protected  by  sheet  piling  secured  to  oak  piles  and 
waling  pieces. 

The  city  of  Monroe  subsequently  improved  the  river  still  further  by 
cutting  across  the  neck  of  a  peninsula  a  canal  1,400  feet  long,  having 
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same  orosB  section  and  protected  in  the  same  manner  as  the  canal 
constracted  by  the  United  States. 

In  1845  the  north  pier  was  extended  300  feet  and  the  south  pier  90 
feet  farther  into  the  lake.  Since  1845  all  expenditures  for  this  harbor 
have  been  for  surveys  and  maintenance  of  piers,  bank  protections,  and 
channel  depths.  The  average  annual  expense  for  maintenance,  includ- 
ing the  present  unexpended  balance  of  the  appropriation  of  June  3, 
18J>6,  for  dredging,  has  exceeded  $2,700. 

The  piers  are  now  in  good  condition,  the  superstructures  having  been 
rebuilt  under  appropriations  of  18  2  and  181^4.  The  channel  from  the 
lake  over  the  bar  is  a  little  more  than  0  feet  deep  at  mean  lake  level, 
and  from  the  piers  to  Monroe  wharves,  a  distance  of  2^  miles,  the  chan- 
nel depths  are  generally  greater  th^n  over  the  bar,  except  at  the  up[)er 
end,  near  wharves,  where  the  bottom  is  solid  rock  and  the  least  depths 
are  but  8  feet. 

The  amount  exx>ended  in  construction  and  maintenance  to  June  30, 
1897,  was  t24(S533.<;0. 

Expenditures  of  the  last  fiscal  year  have  been  for  outstanding  lia- 
bilities ot  previous  year,  for  dredging,  and  its  contingent  expenses. 

Dredging  to  make  a  channel  14  feet  deep  over  the  bar  outside  the 
piers  was  commenced  September  9,  1897,  and  continued  with  some 
interruptions  until  November  30,  when  the  contractor,  having  lost  a 
dredge  by  its  being  sunk  on  the  edge  of  the  channel,  abandoned  the 
work. 

The  balance  of  the  appropriation  will  be  applied  to  dredging  the 
channel  with  the  plant  belonging  to  the  United  States. 

The  amount  estimated  for  completion  of  existing  project  is  the  unap- 
propriated balance  of  an  estimate  of  $:j6,000  in  1891  for  repairs. 

The  river  and  harbor  act  of  June  3, 1896,  required  a  survey  of  Mon- 
roe Harbor  and  an  estimate  of  the  cost  of  obtaining  a  14-foot  depth  of 
water.  The  report  upon  the  survey  was  printed  in  House  Doc.  Ko. 
102,  Fifty-fifth  Congress,  second  session,  and  is  included  in  Appendix 
M  M  13  of  this  Beport.  The  estimated  cost  of  the  improvement  is' 
$626,760. 

Jnly  1, 1897,  balance  unexpended $4,981.67 

Jnne30y  189iB,  amoont  expended  daring  fiscal  year 1,537.93 

Jnly  1, 1898,  balance  unexpended & 3,443.74 

(Amonnt  (estimated)  required  for  completion  of  existinio;  project 11, 000. 00 
Amoontthat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1900      7, 000. 00 
Sabmitted  in  compliance  with  reqnirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  M  M  1.) 

2.  Toledo  Harbor^  Ohio, — The  harbor  of  Toledo  is  in  the  Manmee 
Biver.  The  wharf  irontage  on  the  river  extends  over  a  distance  of 
abont  3  miles,  the  lower  end  of  which  is  abont  4  miles  above  the  month 
of  tbe  river,  at  the  head  of  Manmee  Bay. 

Originally  the  channels  in  the  river  were  mnch  better  than  in  the 
bay,  having  minimum  depths  of  14  to  16  feet,  while  in  the  bay  the  least 
depths  were  8.5  feet,  and  the  maximum  depth  for  most  of  the  distance 
was  but  12  feet. 

In  1866  a  project  was  adopted  to  dredge  the  channels  of  deepest 
water  in  the  bay  to  a  depth  of  12  feet.  Tbe  project  was  amended  from 
time  to  time  by  increasing  the  depths  until  1887,  when  the  old  indirect 
.channel  had  been  dredged  to  16  feet,  but  had  filled  so  that  the  minimum 
depth  was.bat  15  feet 
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In  1887  a  project  was  adopted  for  a  straiglit  obannel  thron^h  Maamee 
Bay,  with  a  depth  of  17  feet  and  a  bottom  width  of  200  feet.  The 
estimate  of  cost,  including  dikes  or  other  channel  protections^  was 
$1,876,000. 

Tiie  acts  of  July  13, 1892,  August  18, 1894,  and  June  3, 1896,  author- 
ized extending  the  improvement  up  the  Maumee  River.  The  project 
for  straight  channel  has  been  amended  by  increasing  the  width  of 
outer  section,  about  3  miles  long,  to  300  feet. 

Total  expended  upon  old  channels,  1866  to  1890 i..    $724,332.61 

Expended  upon  Btraight  channel  and  channels  in  ri^er  to  June  SO,  1897.      774, 459. 11 

Total  for  all  purpoaea  to  June  SO,  1897 1,498,791.72 

The  Straight  channel  had  been  dredged  to  full  width  and  depth 
required,  and  most  ot  it  had  been  once  or  oftener  redredged  to  depths 
of  19  feet  or  more,  in  order  to  provide  for  maintenance  of  the  less 
depth  of  17  feet.  Channels  400  feet  wide  and  18  feet  deep  have  been 
dredged  over  two  shoals  in  the  river,  each  about  4,000  feet  long. 

At  the  beginning  of  the  fiscal  year  dredging  was  in  progress  under 
a  contract  for  widening  outer  section  of  channel  and  cutting  southerly 
division  of  channel  at  turnout  section.  This  work  was  completed  June 
11, 1898,  leaving  outer  section  of  channel  tall  width  of  300  feet  on  the 
bottom  and  the  depths  are  from  18  feet  to  20  feet.  The  south  turn  out 
around  cribs  was  completed  200  feet  wide,  so  that  at  the  light-houses 
forming  the  channel  range  in  Maumee  Bay  there  are  now  two  good 
channels  at  the  turn  out  with  very  slight  change  of  direction  from  the 
main  channel  at  the  approaches.  The  channel  inside  of  turn-out  was 
also  dredged  next  the  bank  on  both  sides  for  a  length  of  1,600  feet  and 
depth  of  20  feet. 

The  United  States  dredge  plant  was  employed  in  completing  the 
channel  over  the  shoal  known  as  ^<The  Crossing"  in  the  river,  in 
dredging  a  shoal  opposite  foot  of  Buffalo  street  in  the  river,  and  in 
widening  and  deepening  end  of  straight  channel  at  head  of  the  bay. 
The  channels  are  now  in  good  condition  throughout  with  depths  of 
about  18  feet  at  mean  lake  level. 

The  sundry  civil  act  ot  Congress  approved  June  4, 1897,  required  <<a 
survey  and  estimate  of  cost  of  deepening  and  widening  the  straight 
channel  in  Maumee  River  and  Bay,  with  a  view  to  obtaining  and  per- 
manently securing  a  channel  of  uniform  width  of  four  hundred  feet  and 
twenty  feet  deep  at  low  water." 

A  survey  of  tlie  entire  channel  was  made  between  June  24  and  Octo- 
ber 26,  1807,  and  tbe  report,  with  maps,  was  printed  in  House  Doc. 
No.  198,  Fifty-firth  Congress,  second  session;  it  is  also  submitted  as 
Appendix  M  M  14  of  tliis  report.  The  improvement  proposed  is  esti- 
mated to  cost  $  1 ,09r>,()00. 

The  commerce  of  Toledo  has  been  steadily  increasing.  In  1897  the 
freight  tonnage  reported  amounted  to  2,40«>,5ii4  tons. 

July  1,  1897,  balance  unexpended..... $123,408.28 

June  30, 1898,  amount  expended  during  fiscal  year 113, 029.  S3 

July  1, 1898,  balance  unexpended 10,878.95 

July  1,  1898,  outetanding  liabilitiea : 605.21 

July  1, 1898,  balance  available 9,873.74 

{Amount  (eBtimated)  required  for  completion  of  existing  project 980, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1900  150,000.00 
Submitted  in  compliance  with  rennirementR  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4. 1887. 

(See  Appendix  M  M  2.) 
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S»  Part  Clinton  Harbor^  OAio.— Port  Glinton,  Ohio,  is  about  13  miles 
-yrest  of  Sandnnky  by  land  and  22  miles  by  water  route.  The  harbor  is 
in  the  Portage  River,  near  its  mouth.  Previous  to  1873  the  depth  at 
the  mouth  of  the  river  rarely  exceeded  5  feet,  and  the  available  depth 
inside  did  not  exceed  7  feet. 

In  1873  a  channel  20  feet  wide  and  8  feet  deep  was  dredged  from  the 
mouth  of  the  river  through  the  bar  to  the  lake.  In  1874  a  fence  was 
built  upon  the  point  north  of  the  river  mouth  to  stop  the  drifting  sand. 
In  1875  a  plan  was  adopted  to  ]5rotect  both  sides  of  the  channel  from 
the  river  mouth  to  water  of  sufficient  depth  in  the  lake. 

The  work  consisted  mainly  of  sheet  piling  of  oak  plank,  secured  and 
reeuforced  by  oak  piles,  with  heavy  oak  waling  pieces..  The  pierhead 
of  east  pier  was  a  solid  construction  of  piles  and  stone,  and  720  linear 
feet  of  west  pier  consisted  of  a  substructure  of  piles  with  superstruc- 
ture of  timber  crib  work,  both  filled  with  stone.  The  estimated  cost 
was  $90,000. 

The  piers  had  been  extended  to  a  depth  of  10  feet  in  the  lake  in 
1883,  and  no  further  extension  has  been  considered  necessary.  The 
channel  has  been  dredged  to  a  depth  of  10  feet  over  a  width  of  100 
feet  between  piers  and  a  width  of  200  feet  inside  the  shore  line.  The 
natural  conditions  have  maintained  the  depth  since  dredging.  The 
sheet  piling  of  piers  has  also  been  partially  protected  by  riprap  stone, 
piled  against  it  on  both  sides. 

Amount  expended  to  June  30, 1897,  including  $1,200  paid  for  part  of 
sand  point,  was  $75,846.42. 

At  the  close  of  the  last  fiscal  year  a  contract  had  been  made  for  reen- 
forcing  both  piers  by  a  riprap  of  stone  as  far  as  available  funds  would 
permit.    Work  under  the  contract  was  nearly  completed  June  30, 1898. 

This  will  result  in  greatly  adding  to  the  strength  of  the  channel  pro- 
tections, and  a  large  part  of  the  length  of  piers  will  be  in  such  con- 
dition that  when  the  partly  rotted  timber  above  water  disappears,  the 
placing  of  a  small  stcme  superstructure  will  be  a  matter  of  small 
expense  with  permanent  results. 

Port  Clinton  Harbor  is  not  a  commercial  port,  but  has  some  local 
passenger  and  freight  traffic  and  a  considerable  interest  in  fishing. 
The  freight  tonnage  in  1897  amounted  to  6,226  tons. 

Jnly  1^1897,  balance  unexpended $12,153.58 

JonedO,  ISdiB,  amoant  expended  daring fisoal  year 4,438.45 

July  1, 1898,  balance  unexpended .' 7,715.13 

Jnly  1,  1898,  outstanding  liabilities $3,756.40 

July  1, 1898,  amount  covered  by  uncompleted  contracts 2,785.96 

6,542.36 

Jnly  1, 1898,  balance  available 1,172.77 

{Amount  (estimated)  required  for  completion  of  existing  project 15, 000. 00 
Amount  tbat  can  be  profitably  expended  in  tiscal  year  end  in);r  June  30, 1900      6, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acto  of  1866  and  1867  and  of  sandry  civil  act  of  June  4,  1897. 

(See  Appendix  M  M  3.) 

4.  Sandusky  Harbor^  Ohio. — The  harbor  of  Sandusky  is  in  the  lower 
part  of  Sandusky  Bay  along  the  city  front,  the  nearest  part  to  the  lake 
being  about  2  miles  from  the  bar  which  divides  the  waters  of  the  bay  from 
the  lake. 

Originally  the  harbor  depths  were  only  those  of  the  bay,  which  was 
about  10  feet  deep  along  the  city  front,  and  9  to  12  feet  thence  to  the 
lake.  In  the  part  known  as  the  '^  Deep  Hole"  at  Cedar  Point,  the  depth 
exceeded  18  feet  for  a  length  of  about  1  mile,  and  the  greatest  depth 
exceeded  40  feet 


444    REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  8.  ARMT. 

In  1826  an  appropriation  of  $400  was  made  for  a  survey.  The  first 
improvement  was  made  in  1844  by  the  construction  of  a  dam  across  a 
breach  in  the  long  point  which,  in  1826,  extended  in  a  peninsula  from 
the  mainland  on  the  north  nearly  to  the  <<  Deep  Hole"  ohanoel  at  Oedar 
Point.  With  this  exception  all  improvements  previous  to  1806  con- 
sisted in  deepening  natural  channels,  making  a  new  straight  channel 
from  city  front  to  Cedar  Point,  and  in  dredging  and  removing  bowl- 
ders from  dock  channel  along  city  front. 

In  compliance  with  requirements  in  the  river  and  harbor  act  of 
August  18,  1894,  a  project  was  adopted  for  dredging  channels  inside 
the  bar  to  a  depth  of  17  feet  and  width  of  200  feet,  to  make  a  channel 
18  feet  deep  and  300  feet  wide  over  the  outer  bar,  and  to  construct  a 
jetty  from  Cedar  Point  and  a  dike  on  opposite  side  of  channel  to  con- 
fine the  currents,  check  the  drifting  sand,  and  thus  maintain  channel 
depths.    The  estimated  cost  was  tii55,000. 

The  total  expended  upon  the  improvement  f^m  1844  to  June  30, 1897, 
for  all  purposes  was  (447, 112.55. 

Vessels  drawing  17  feet  had  no  difficulty  in  passing  over  the  entire 
length  of  channels  inside  the  bar,  and  over  the  bar  the  same  draft  could 
be  carried  with  careful  piloting.  The  jetty  from  Cedar  Point  had  been 
extended  a  distance  of  800  feet  into  the  lake. 

At  the  beginning  of  the  last  fiscal  year  work  was  in  progress  in 
dredging  channels  and  in  extending  the  jetty  of  brush  and  stone,  each 
woi'k  being  under  contract. 

The  dredging  was  completed  July  24  as  far  as  funds  permitted. 
The  full  depth  of  inside  channels  covered  a  width  of  90  feet  on  west 
section  of  dock  channel,  110  feet  in  east  section  of  dock  channel,  and 
200  feet  in  straight  channel  to  Cedar  Point.  Over  the  bar  the  channel 
had  a  depth  exceeding  17  feet  over  a  width  of  about  90  feet  at  the  nar- 
rowest place. 

Work  upon  the  jetty  from  Oedar  Point  was  suspended  October  12, 
1897,  because  of  completion  of  contract  The  jetty  was  completed  to  a 
point  1,775  feet  from  the  shore.  In  the  spring  of  1898  a  survey  and 
map  disclosed  the  fact  that  the  channel  was  in  better  condition  than 
ever  before. 

In  compliance  with  the  requirements  of  section  1  of  the  river  and 
harbor  act  of  June  3, 1896,  a  survey  of  the  bar  at  the  mouth  of  San- 
dusky Bay  was  made  and  the  report  was  submitted  to  Congress  March 
18,  1898,  and  printed  in  House  Dec.  No.  362,  Fifty-fifth  Congress,  sec- 
ond session ;  it  is  also  submitted  as  Appendix  M  M  16  of  this  report. 

The  improvements  contemplated  are  in  the  nature  of  extensions  to 
the  existing  project  now  in  the  course  of  execution. 

If  Congress  appropriates  the  amount  estimated  for  the  fiscal  year 
ending  June  30,  1900,  it  is  proposed  to  expend  the  funds  in  completing 
the  jetty  from  Cedar  Point,  in  constructing  a  dike  on  the  opposite  side 
of  the  channel,  and  in  completing  the  dredging  of  channels  inside  the  bar. 

In  1897  the  tonnage  as  reported  at  the  custom-house  was  but  991,974 
tons;  but  this  is  doubtless  much  too  small,  as  there  is  a  large  amount  of 
trafilc  which  is  not  reported  at  the  custom-house. 

Jnly  1,  1897,  balance  unexpended $29,679.45 

June  30,  1898,  amount  expended  during  fiscal  year 29,823.16 

July  1,  1898,  balance  unexpended 356.29 

i\      "  ...-  —    ■  - 

(Amount  (estimated)  required  for  completion  of  existing  project 185, 000. 00 
Amount  that  can  be  profitably  expended  in  liscal  year  ending  June  30,1900  100, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1»66  and  1867  and  of  simdry  civil  act  of  Jane  4, 1S97. 
(See  Appendix  M  M  4.) 
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5.  Huron  Harbor j  Ohio. — ^The  Huron  Biver  flows  into  Lake  Erie  at  a 
I>oiDt  about  10  miles  east  of  Sandnsky  Bay,  and  the  harbor  of  Huron  is 
formed  by  the  part  of  the  river  about  three-fourths  of  a  mile  in  length 
above  the  mouth,  to  which  has  been  added  a  large  dock  or  slip  excavated 
through  low  ground  on  the  east  side. 

The  river  is  navigable  for  small  vessels  as  far  inland  as  Milan,  a 
village  about  8  miles  south  of  Huron.  Formerly  the  mouth  of  the  river 
was  occasionally  closed  by  a  sand  bar,  and  it  was  in  that  condition 
when  Congress  appropriated  $5,000  for  its  improvement  by  act  of  May 
20y  1826.  Improvements  were  then  undertaken  to  couiine  the  currents 
and  protect  the  channel  by  parallel  piers  of  timbei*  crib  work  iilled  with 
stone. 

The  piers  have  been  extended  and  repaired,  and  the  channel  has  been 
deepened  by  dredging  as  necessities  have  required,  without  any  radical 
change  in  the  original  plan  of  improvement.  Methods  of  construction 
have,  however,  been  recently  much  improved.  The  latest  project, 
approved  in  1890,  was  to  extend  the  piers  to  a  depth  of  16  feet  in  the 
lake.  The  estimate  for  the  construction  only,  as  revised  in  1893,  was 
$145,000. 

At  the  end  of  the  last  fiscal  year,  the  west  pier,  for  a  length  of  340  feet 
firom  outer  end,  was  nearly  new  and  in  good  condition,  and  288  feet  in 
length  of  parts  inside  had  been  repaired  in  1894  with  new  superstruc- 
ture. On  the  east  side  a  length  of  152  feet  of  the  outer  end,  built  in 
1893  and  1895,  is  in  good  condition.  The  remaining  portions  of  piers, 
892  feet  on  west  side  and  770  feet  on  east  side,  are  in  very  bad  condition, 
owing  to  decay,  wear,  unequal  settlement,  and  other  causes,  making  a 
total  length  of  1,662  linear  feet,  which  may  protect  the  channel  a  few 
years  longer,  but  unless  renewed  entirely  will  ultimately  become  a  pile 
of  debris. 

The  total  expenditure  for  construction  and  maintenance  of  this  har- 
bor to  June  30, 1897,  was  $171,525.80. 

The  expenditures  of  the  year  were  for  dredging  the  channel  outside 
the  piers.  The  channel  has  a  depth  generally  exceeding  17  feet  at 
mean  lake  level,  but  during  several  years  preceding  the  present  season 
of  1898  the  surface  of  the  lake  has  been  from  a  few  inches  to  2  feet 
below  mean  level,  and  the  harbor  depths  shown  upon  charts  have  been 
correspondingly  less. 

The  officer  in  charge  of  the  improvement  does  not  recommend  the 
farther  extension  of  piers  on  the  present  lines,  but  concludes  that  the 
same  amount  expended  in  constructing  detached  breakwaters  converg- 
ing toward  the  lake  will  produce  far  better  results. 

July  1,  1897.  balance  unexpended $747.91 

June  30, 1898,  amount  expended  during  fiscal  year 736. 14 

July  1, 1898,  balance  unexpended ^ 11.77 

(Amount  (estimated)  required  fpr  completion  of  existing  project 117, 500. 00 
Amount  tbat  can  be  profitably  expended  in  fiscal  year  end  ing  June  30, 1900    40, 000. 00 
Submitted  in  compliance  with  requirements  of  sectious  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  M  M  5.) 

6.  Vermilion  Harbor,  Ohio. — ^The  harbor  of  Vermilion  is  about  35  miles 
west  of  Cleveland,  Ohio.  It  is  formed  by  the  part  of  Vermilion  Eiver 
at  and  near  its  month. 

In  1836,  when  improvements  were  commenced,  the  depth  of  water 
over  the  bar  was  less  than  2  feet.  The  project  for  improvement  was  to 
confine  the  channel  by  parallel  piers  of  timber  work,  filled  with  stone, 
extending  across  the  bar..  The  piers  are  125  feet  apart. 
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The  piers  were  repaired  or  renewed,  and  the  channel  was  dredged  at 
various  times  until  1875,  since  which  date  no  additions  have  been  made 
to  the  length  of  the  piers,  but  from  1876  to  1879  the  rock  bottom  in  the 
channel  was  removed  to  a  depth  of  14  feet.  All  expenditures  since  18*79 
have  been  for  maintenance,  by  repairs  or  renewal  of  parts  of  piers. 

The  east  pier,  for  a  length  of  317  feet  from  the  outer  end,  is  in  fair 
condition,  the  superstructure  having  been  rebuilt  in  1892,  and  about 
185  feet  more,  a  length  of  502  feet  in  all,  will  probably  last  for  several 
years.  The  remainder  of  the  pier  on  east  side,  a  length  of  about  573  feet, 
is  little  better  than  a  ruin.  On^he  west  side  the  outer  end,  for  a  length 
of  72  feet,  could  be  made  to  last  for  some  years  with  proper  repairs, 
and  a  section  90  feet  long  next  to  that  part  is  in  good  condition,  haviug 
been  rebuilt  entirely  in  1896.  The  remainder  of  the  west  pier,  a  length 
of  nearly  1,000  feet,  is  so  much  worn  and  rotted  that  parts  of  it  are 
apparently  ready  to  fall  into  the  channel  at  any  tinie. 

Amount  expended  upon  Vermilion  Harbor  from  1836  to  June  30, 1897, 
was  $132,256.46. 

There  is  a  good  channel  of  11  feet  depth,  with  a  depth  of  12  feet  at 
the  entrance  between  piers.  The  expenses-  of  the  last  fiscal  year  have 
been  for  examinations  of  channel  and  piers  and  for  office  contingencies. 

The  amount  remaining  to  be  appropriated  of  the  original  estimate 
for  completion  of  project  is  entirely  inadequate  by  itself  to  renew  or 
repair  any  part  of  the  old  piers. 

The  commerce  of  Vermilion  is  very  small,  but  at  certain  seasons  it 
furnishes  a  port  for  small  fishing  craft,  and  in  the  past  has  been  a  win- 
ter port  for  several  vessels  of  good  size. 

July  1, 1897|  balance  nnexpeDded $444.82 

June  30,  ISSiS;  amoant  expended  daring  fiscal  year 425.25 

July  1;  1898,  balance  unexpended 19.57 

(See  Appendix  M  M  6.) 

7.  Black  River  {Lorain)  Harbor^  Ohio. — In  its  natural  condition  the 
depth  of  water  at  the  mouth  of  the  Black  River  did  not  exceed  3  feet 

In  1828  the  mouth  of  the  river  was  entirely  closed  by  a  sand  bar.  The 
plan  of  improvement  then  adopted  was  parallel  piers  of  timber  crib 
work  filled  with  stone,  extending  across  the  bar  into  the  lake.  The 
piers  originally  rested  upon  or  very  near  the  surface  of  the  bottom  of 
the  lake.  They  have  been  re])aired,  portions  rebuilt,  and  the  outer 
ends  extended  to  deeper  water  to  keep  pace  as  far  as  possible  with 
increasing  demands  of  commerce,  but  no  radical  modification  of  the 
original  project  has  thus  far  been  adopted.  Methods  of  construction 
have,  however,  been  greatly  improved  in  the  most  recent  works. 

The  latest  approved  project,  adopted  in  1893,  is  to  extend  the  par- 
'  allel  piers  to  a  depth  of  17  feet  in  the  lake,  at  an  estimated  cost  of 
$56,000,  exclusive  of  all  repairs  or  maintenance. 

The  total  of  expenditures  for  construction  and  maintenance  to  June 
30,  1897,  was  $279,548.66. 

.  The  west  pier  is  approximately  1,896  feet  long,  and  the  east  pier 
1,562  feet  in  length.  On  the  east  side  a  section  of  pier  151  feet  long 
was  removed  and  entirely  rebuilt  upon  a  deeper  foundation  in  1893, 
and  on  the  west  side  a  section  396  feet  long  was  removed  and  rebuilt 
in  1897.  The  outer  end  of  east  pier,  a  length  of  142  feet,  and  outer  end 
of  west  pier,  a  length  of  238  feet,  built  in  1889, 1891, 1893,  and  1895,  are 
in  good  condition.    The  remainder  of  both  east  and  west  piers  is  in 
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Yory  bad  condition,  and  should  be  rebailt  within  a  very  few  years.  A 
length  of  about  WfO  feet  on  the  west  side  has  been  leased  to  the  Cleve- 
land, Lorain  and  Wheeling  Railroad  Company  on  condition  of  a  proper 
maintenance. 

The  work  of  removing  and  rebuilding  a  section  of  the  old  west  pier, 
396  feet  Ipng,  which  was  in  progress  at  the  close  of  the  last  fiscal  year, 
was  completed  December  24, 1897. 

In  September  and  November,  1897,  the  channel  between  piers  was 
deepened  by  dredging  to  a  depth  of  19  feet.  There  is  now  a  good 
channel  exceeding  18  feet  in  depth  at  mean  lake  level  between  the  piers 
and  outside,  with  a  slight  tendency  for  the  formation  of  a  bar  around 
thQ  end  of  east  pier. 

Under  provisions  of  the  river  and  harbor  act  of  June  3, 1896,  a  report 
of  a  survey  of  the  harbor  of  Black  Eiver  (Lorain),  Ohio,  was  submitted 
by  the  officer  in  charge  of  the  improvement  in  November,  1897;  the 
report  was  printed  in  House  Doc.  No.  131,  Fifty-fifth  Congress,  second 
session;  it  is  also  submitted  herewith  as  Appendix  M  M  17. 

The  cost  of  necessary  breakwaters  and  other  improvements  to  make 
a  harbor  easily  accessible  in  all  kinds  of  weather,  with  a  depth  of  29 
feet  at  the  entrance,  is  $695,500. 

The  commerce  and  business  of  Lorain  Harbor  is  increasing  rapidly. 

July  1, 1S97,  balance  unexpended $12,656.11 

June  30;  1898,  amount  expended  daring  fifloal  year 12,653.56 

July  1,  1898,  balance  unexpended 2.55 

July  1, 1898,  ouietanding  ItabUities .59 

July  1, 1898,  balance  available 1.96 

(See  Appendix  M  M  7.) 

6.  Cleveland  Harbor ^  Ohio. — ^The  harbor  of  Cleveland  is  formed  mainly 
by  the  navigable  portion  of  the  Cuyahoga  Biver,  the  channel  of  which, 
inside  the  original  shore  line,  has  been  greatly  improved  by  dredging 
under  the  direction  of  the  city  authorities  and  by  private  enterprise. 

Previous  to  1825  no  improvements  had  been  made  and  the  mouth  of 
the  river  had  no  x)ermanent  location  nor  reliable  depth.  The  river,  at 
different  times,  flowed  into  Lake  Erie  at  various  points,  the  extremes 
of  which  were  more  than  three-fourths  of  a  mile  apart.  This  condition 
was  caused  by  the  sand,  which  drifted  and  formed  a  long  point  or  spit 
projecting  from  the  east  side  and  forcing  the  river  to  take  its  course 
westward  to  the  end  of  the  point.  At  times  the  mouth  of  tlie  river  was 
closed  entirely  during  brief  intervals  until  a  freshet  or  other  increased 
flow  would  result  in  a  new  break  through  the  bar. 

In  1826,  when  improvements  were  first  undertaken,  the  spit  extended 
westward  beyond  the  present  west  pier,  and  the  middle  of  the  river  was 
about  700  feet  west  of  its  present  location.  The  plan  of  improvement 
contemplated  rectifying  the  channel  so  that  it  would  lead  more  directly 
into  the  lake,  and  to  make  the  new  location  permanent  by  piers  to  con- 
fine the  channel  across  the  bar  and  into  the  lake  on  each  side. 

The  piers  were  repaired  and  extended,  parts  were  rebuilt,  and  the 
channel  was  made  deeper  and  maintained  by  dredging,  as  necessities 
arose,  with  no  change  in  the  general  method  of  improvement  until  1875, 
at  which  time  the  total  expenditure  had  been  $346,881.61. 

In  compliance  with  requirement  in  the  river  and  harbor  act  of  March 
3y  1875,  a  project  was  adopted  in  that  year  for  a  breakwater  in  5 
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fatlioms  of  water.  The  west  breakwater  was  coininenced  in  1876  and 
completed  in  18H3,  a  total  length  of  7,130  feet,  iuclnding  shore  arm, 
besides  a  spur  of  100  feet  near  the  harbor  entrance.  East  breakwater 
was  commenced  in  1888  upon  same  alignment  as  west  breakwater,  bnt 
leaving  an  opening  of  500  feet.  This  work  was  continned  at  intervals 
until  1893,  when  its  length  was  2,494.6  feet. 

In  1895  an  opening  of  200  feet  was  made  in  the  shore  arm  of  west 
breakwater  as  a  sanitary  measure.  In  1896  a  lengtli  of  450  feet  of  old 
east  pier  outside  of  harbor  line  was  entirely  removed  and  i)artly 
replaced  by  a  substantial  pier  of  timber  crib  work  and  stone,  with  a 
superstructure  of  stone  and  concrete  masonry. 

Total  expenditures  for  all  purposes  from  1825  to  Jane  30,  1897, 
$1,683,792.82. 

The  depths  of  water  at  entrance  between  breakwaters  is  from  22  to 
24  feet  and  the  central  depth  between  piers  generally  exceeds  18  feet. 

Under  provisions  of  the  river  and  harbor  act  of  June  3,  1896,  a 
project  for  com]>leting  certain  improvements  at  Cleveland  Harbor, 
Ohio,  was  placed  under  the  continuous  contract  system  at  a  cost  not  to 
exceed  $1,354,000. 

At  the  beginning  of  the  last  fiscal  year  a  contract  had  been  executed 
for  repairing  west  breakwater  at  an  estimated  cost  of  t4I.{,843.78,  at 
contract  prices.  Operations  under  this  contract  were  commenced 
August  1, 1897,  and  have  been  carried  on  continuously,  except  when 
suspended  during  the  winter  season.  Four  hundred  linear  feet  of  the 
new  superstructure  of  concrete  masonry  has  been  completed,  its  base 
being  at  an  average  depth  of  2.5  feet  below  mean  water  level.  An 
additional  distance  of  50  feet  has  the  heavy  concrete  blocks  set  in  posi- 
tion and  50  feet  farther  the  old  superstructure  has  been  removed  and 
the  base  for  concrete  prepared.  The  outer  face  of  breakwater  has  been 
sheathed  with  oak  )>lank  over  a  length  of  750  fbet. 

A  contract  has  been  executed  for  constructing  the  stone  foundation 
upon  which  to  complete  the  east  breakwater,  a  length  of  about  3,000 
feet,  at  an  estimated  cost  of  $92,000.  Work  under  that  contract  is  now 
in  progress.  The  first  delivery  of  stone  under  the  contract  was 
June  17. 

On  the  23d  of  .Tune  proposals  were  opened  for  constructing  part  of 
west  pier,  removing  part  of  old  west  ])ier,  dredging  channel,  and  com- 
pleiing  east  breakwater.  Of  the  nine  proposals  received,  the  lowest 
was  that  of  the  L.  P.  &  J.  A.  Smith  Company,  of  Cleveland,  Ohio,  the 
total  cost  estimated  from  contract  prices  for  the  various  items  being 
$450,273.95. 

The  portions  of  the  project  remaining  are  a  portion  of  west  pier  con- 
struction and  river  widening,  and  a  contract  for  such  work  will  be  let 
as  soon  as  title  to  the  land  which  is  required  for  the  purpose  has  been 
acquired  by  the  United  States. 

The  river  and  harbor  act  of  June  3, 1896,  required  "a  survey  of  the 
breakwater  [outer  harbor]  as  heretofore  planned,  with  a  view  of  deter- 
mining the  advisability  of  changing  the  plan  thereof,"  etc. 

A  complete  survey  was  made,  and  a  report  with  mtip  submitted  by 
the  officer  in  charge  of  the  improvement,  under  date  of  December  2, 
1897.  The  report  and  map  were  printed  in  House  Doc.  No.  128,  Fifty- 
fifth  Congress,  second  session.  The  report  is  also  submitted  herewith  as 
Appendix  M  M  18. 

The  commerce  of  Cleveland  Harbor  is  very  large  and  is  increasing. 
In  the  year  1897  the  actual  freights  reported  amounted  to  6,189,883 
tons,  and  seven  new  lines  of  transportation  were  established. 
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Jnl J 1, 1S97,  balance  unexpended $419,838.79 

Amount  appropriated  by  snndry  civil  act  approved  July  1, 1898 *294, 000. 00 

713  S38. 79 
June  90, 1898y  amount  expended  during  fiscal  year 24*986.99 

July  1, 1898,  balance  unexpended 688,851.80 

July  1, 1898,  outstandinic  liabilities $19, 108.04 

July  1, 1898,  amount  covered  by  uncompleted  contracts 927, 273. 95 

946,381.99 

{Amount  (estimated)  required  for  completion  of  existing  project 630, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1900  400,  OUO.  00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  M  M  8.) 

9.  Fairport  Harbor^  Ohio, — ^The  harbor  of  Fairport  is  in  Orand  River, 
which  was  originally  navigable  for  small  vessels  about  2^  miles  from  its 
month,  but  the  depth  at  the  month  of  the  river  was  nucertain.  In  1825, 
wbeu  the  improvement  was  undertaken,  the  mouth  of  the  river  was 
entirely  closed  by  a  sand  bar. 

The  improvement  consisted  in  constrncting  parallel  piers  of  timber 
crib  work  filled  with  stone  200  feet  apart  and  extending  across  the  bar 
to  confine  the  currents  and  check  the  drifting  sand.  The  cost  of  main- 
tenance has  been  a  very  large  item  in  the  total  of  expenditures,  for  parts 
of  the  original  piers  h^ve  been  rebuilt,  all  the  timber  work  has  been 
extensively  repaired,  and  the  item  of  dredging  to  maintain  channel 
depths  has  been  very  large.  The  last  extension  to  piers  was  in  1893. 
The  total  expenditures  for  construction  and  maintenance,  1825  to  June 
30, 1897,  was  $375,602.76. 

The  result  has  been  a  channel  of  19  to  20  feet  depth  between  piers, 
and  generally  a  depth  of  18  to  20  feet  from  piers  to  the  lake,  except 
when  temporarily  made  less  by  storms  in  the  late  fall  and  early  spring 
months. 

The  expenditures  of  the  last  fiscal  year  have  bef  n  for  liabilities  of  the 
previous  year,  tor  dredging  the  channel,  and  for  the  necessary  surveys, 
office  and  engineering  contiugenci<^s. 

The  river  and  harbor  act  of  June  3, 1896,  appropriated  $30,000  for  the 
improvement,  and  provided  that  of  the  amount  '^not  less  than  twenty 
thousand  dollars  shall  be  applied  toward  the  construption  of  a  break- 
water according  to  the  project  submitted  April  third,  eighteen  hundred 
and  ninety  six." 

The  project  contemplates  the  construction  of  two  breakwaters  con- 
verging toward  the  lake.  The  expenditure  of  $20,000  only  to  commence 
the  breakwaters  would  not  permit  of  constructing  a  section  sufficiently 
large  to  be  of  any  practical  service  and  its  proportional  cost  would  be 
increaned.  It  would  furthermore  be  subject  to  injuries  and  deteriora- 
tion before  it  would  become  of  service.  The  exi>enditure  of  this  sum 
has,  therefore,  been  deferred  until  additional  funds  for  the  purpose  are 
made  available. 

in  the  spring  of  1898  the  bar  had  formed  near  outer  end  of  piers,  but 
in  such  manner  as  to  leave  a  narrow  channel  of  18  feet  depth  in  pro- 
longation of  east  pier.  The  channel  was  buoyed  until  the  bar  was 
removed  by  dredging  in  May  and  June,  1898. 

The  application  to  maintenance  and  repairs  of  $10,000  of  the  appro- 
priation of  1896  for  this  work,  has  increased  the  estimate  for  comple- 

*  Appropriation  was  $300,000,  with  proyieo  that  $6,000  of  the  amoont  may  be 
expended  for  repairs  and  extension  of  levee  at  Zanesyille,  Ohio. 
SKG  98 ^29 
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tioD  of  the  project  by  that  amount  over  the  sum  stated  in  the  last 
Annual  Report. 

Fairport  Harbor  is  a  large  receiving  port  for  iron  ore  and  grain,  which 
is  taken  away  by  rail.  Considerable  coal  is  shipped  from  this  port.  In 
1897,  the  freight  to  and  from  the  harbor  amounted  to  l,5t>5,906  tons. 

July  1,1897,  balance  unexpended $30,270.77 

June  30, 1898,  amount  expended  during  fiscal  year 1, 781. 60 

July  1, 1898,  balance  unexpended 28,  189. 17 

July  1,  1898,  outstanding  fiabiUties 769.92 

July  1, 1898,  balance  available 27,719.25 

i  Amount  (estimated)  required  for  completion  of  existing  project 490, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Juno  30, 1900  150, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  oIyU  act  of  June  4,  1897. 

(See  Appendix  M  M  9.) 

10.  Ashtabula  HarboVj  Ohio. — Ashtabula  Harbor  is  in  and  adjacent 
to  the  Aslitabula  River  near  its  mouth.  The  room  which  the  river 
afforded  has  been  largely  increased  by  wharves  and  docks  constructed 
by  the  Pennsylvania  and  the  Lake  Shore  and  Michigan  Southern  rail- 
way companies. 

Previous  to  1826  the  natural  conditions  at  the  mouth  of  the  river 
were  varied  under  the  action  of  storms  on  the  lake  and  freshets  in  the 
river.  In  1826  the  depth  did  not  exceed  2  feet,  and  the  greatest  possi- 
ble depth  under  natural  conditions  was  9  feet  to  the  underlying  rock 
near  the  shore  line. 

The  improvement,  by  confining  the  channel  between  piers  of  timber 
filled  with  stone  168  feet  apart,  was  commenced  in  1826.  The  piers 
were  subsequently  repaired  and  extended,  and  the  channel  was  main- 
tained and  made  deeper  by  dredging  the  sand  and  shaly  rock  as  the 
increasing  necessities  of  navigation  demanded,  without  any  radical 
change  in  the  principle  or  general  plan  of  the  improvement  until  1895. 

In  1891  the  depths  were  17  feet  and  the  original  plan  was  modified 
by  adopting  a  project  to  widen  the  outer  part  of  channel  to  213  feet,  to 
extend  piers  to  a  depth  of  22  ieet,  and  to  remove  the  rock  to  a  depth  of 
20  feet. 

The  project  of  1891  was  but  partially  carried  out  when  the  river  and 
harbor  act  of  August  18, 1894,  provided  for  a  survey  with  a  view  to 
making  it  a  harbor  of  refuge  and  increasing  its  capacity  for  the  pur- 
poses of  commerce.  The  report  was  submitted  to  Congress  in  Annual 
Eeport  of  the  Chief  of  Engineers,  1895,  pages  3122  to  3126,  with  map. 
The  project  modified  the  previous  plan  in  regard  to  length  of  piers,  and 
recommended  the  construction  of  two  breakwaters  converging  toward 
the  lake^  the  outer  ends  400  feet  apart  in  water  29  feet  deep. 

The  nver  and  harbor  act  of  June  3, 1896,  appropriated  $50,000  for 
improving  Ashtabula  Harbor  and  provided  that  '<  not  less  than  $40,000 
shall  be  applied  toward  the  construction  of  breakwaters  according  to  a 
project  submitted,"  etc. 

The  entire  amount  expended  for  construction  and  maintenance  of 
piers  and  channels,  1826  to  June  30, 1897,  was  $608,674.73. 

The  channel  then  had  a  depth  of  20  feet  throughout  from  county 
bridge  to  the  lake;  the  outer  part  of  channel  had  been  widened  to  213 
feet  and  the  piers  had  been  extended  as  far  as  is  now  considered  neces- 
sary. At  the  close  of  the  last  fiscal  year  the  construction  of  a  section 
432  feet  long  for  inner  end  of  west  breakwater  was  in  process  of  con- 
struction by  contract;  this  work  was  completed  September  28th. 
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A  board  fence  650  feet  long  was  constracted  across  the  beach  on 
west  side  of  channel  in  fall  of  1897  to  check  the  movement  of  sand,  and 
a  large  namber  of  willows  was  also  planted  npon  the  beach  for  the  same 
purpose.    The  effect  of  the  fence  and  willows  is  already  very  noticeable. 

In  May,  1898,  the  channel  was  surveyed  and  a  shoal  was  buoyed; 
the  shoal  was  removed  by  dredging  in  June. 

Ashtabula  Harbor  has  the  largest  tonnage  in  iron  ore  of  any  port 
npon  Lake  Erie. 

July  1,  1897,  balance  anexpended $58,726.48 

Jane  30,  1898,  amount  expended  daring  fiscal  year 52, 473. 42 

July  1,  1898,  balance  unexpended 1,253.06 

July  1, 1898,  outstanding  liabilities 480.11 

July  1,  1898,  balance  available 772.95 

{Amount  Cestimated)  required  for  completion  of  existing  project 480, 000. 00  * 
Amount  that  can  be  prontably  expended  in  fiscal  year  en  ding  June  30, 1900  100, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  lt$66  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  M  M  10.) 

11.  Conneaut  Harbor^  Ohio. — ^The  improveiu^nt  of  Conneaut  Qreek 
was  commenced  under  an  appropriation  approved  March  2, 1829^  for 
improving  the  creek  by  removing  the  bar  at  its  mouth.  Under  ordinary 
conditions  the  depth  over  the  bar  was  about  2  feet. 

The  method  of  improvement  was  piers  of  timber  and  stone  to  confine 
the  channel  across  the  bar.  From  1829  to  1880  there  was  expended  in 
construction  and  maintenance  the  sum  of  $112,629.39.  No  further 
appropriations  were  made  until  1892. 

The  original  works  were  planned  with  reference  to  the  necessities  of 
small  sailing  vessels  of  light  draft,  and  the  depths  obtained  had  ranged 
from  8  feet  ordinarily  to  11  feet  under  very  favorable  conditions.  The 
piers  were  115  feet  apart.  In  1880  they  were  all  in  the  nature  of 
obstructions  to  be  removed. 

Under  the  acts  of  July  13, 1892,  and  February  24, 1893,  a  project  was 
adopted  to  construct  parallel  piers  200  feet  apart  and  of  sufficient  length 
to  extend  to  a  depth  of  17  feet  in  the  lake. 

In  compliance  with  a  joint  resolution  of  Congress  approved  March  13, 
1896,  directing  the  Secretary  of  War  to  submit  "a  plan  and  estimate 
for  the  further  improvement  of  Conneaut  Harbor  in  the  State  of  Ohio," 
a  report  and  estimate  were  submitted  to  Congress  in  March,  1896.  The 
report  was  printed  in  House  Doc.  No.  325,  Fifty-fourth  Congress,  first 
session,  and  in  Kepbrt  of  Chief  of  Engineers,  1896,  pages  2969  to  2972. 

The  project  contemplated  the  construction  of  two  breakwaters  con- 
verging toward  the  lake,  the  completion  of  a  portion  of  the  project  for 
piers,  and  dredging  to  a  depth  of  20  feet,  at  an  estimated  cost  of 
$610,000,  including  $80,000  expended  upon  the  latest  project  for  piers. 

The  river  and  harbor  act  of  June  3, 1896,  appropriated  $40,000  for 
the  improvement  and  provided  that  <^  not  less  than  twenty  thousand 
dollars  shall  be  applied  toward  the  construction  of  a  breakwater  accord- 
ing to  the  project  submitted  March  twenty-fourth,  eighteen  hundred 
and  ninety-six." 

The  total  expenditures  to  June  30, 1897,  were  as  follows: 

1829  to  1880 $112,629.39 

1892  to  1897 , 81,515.62 

Total 194,145.01 
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A  part  of  west  pier  400  feet  long  and  24  feet  wide  had  been  con- 
structed by  contract,  and  a  part  of  east  pier  600  feet  long  and  18  feet 
wide,  extended  by  a  pile  revetment  526  feet  long  inside  of  shore  Hue, 
had  been  constructed  by  hired  labor  and  purchase  of  materials  by  con- 
tract. Shoals  in  channel  had  been  dredged  at  various  times  and  a  part 
of  old  west  pier  had  been  repaired.  The  channel  depths  generally 
exceeded  17  feet  over  a  width  of  about  100  feet  The  rock  bottom  pro- 
jects into  channel  on  east  side,  so  that  the  full  depth  can  not  be  obtained 
on  that  side  until  the  rock  can  be  removed. 

During  the  season  of  1897  a  section  of  west  breakwater  282  feet  long 
from  the  end  nearest  shore  was  completed. 

A  dredge  was  employed  October  26  to  December  3,  removing  material 
to  a  depth  of  20  feet.  In  the  spring  of  1898  the  channel  was  again 
deepened  by  dredging  to  a  depth  of  20.5  feet.  Both  piers  have  received 
considerable  repairs. 

The  estimate  for  completing  the  project  at  this  harbor  has  been 
slightly  increased  in  consequence  of  the  necessity  in  past  years  of 
expenditures  for  repairs  and  maintenance. 

The  freight  tonnage  at  Oonneaut  is  increasing  rapidly. 

Jaly  1,  1897,  balance  unexponded $38,484.38 

Jane  30,  1898,  amount  expended  dnring  fiscal  year 37, 4'J7. 99 

July  1,1898,  balance  unexpended 986.39 

July  1,  1898,  outstanding  liabilities 709.65 

July  1,  1898,  balance  available 276.74 

{Aiuonnt  (estimated)  required  for  completion  of  existing  project 499, 000. 00 
Amount  th  at  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1900  150, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  nnd 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  M  M  11.) 

12.  Removing  sunken  vessels  or  craft  obstructing  or  endangering  navigci- 
tion. — In  October,  1897,  a  dredge  which  was  employed  in  dredging  a 
channel  through  the  bar  outside  the  piers  at  Monroe  Harbor,  Michigan, 
was  accidentally  sunk  in  the  channel  about  750  feet  from  the  end  of 
piers. 

The  wreck  will  be  removed  in  July  at  as  early  a  day  as  the  United 
States  dredge  can  be  spared  from  other  duties  upon  which  it  was 
engaged  at  the  close  of  the  fiscal  year. 

(See  Appendix  M  M  12.) 

SUBVEYS  MADE  IN  COMPLIANCE  WITH  BIYEB  AND  HABBOB  ACT  OF 
JUNE  3,  1896,  AND  SUNDEY  CIVIL  ACT  OF  JUNE  4,  1897. 

The  surveys  of  the  following  localities,  required  by  the  river  and 
harbor  act  of  June  3, 1896,  and  the  sundry  civil  act  of  June  4,  1897, 
were  made  by  the  local  officer,  Ool.  Jared  A.  Smith,  Gorps  of  Engineers, 
and  reports  thereon  submitted: 

i.  Survey  of  Monroe  Harbor j  Michigan,  with  a  view  of  obtaining  a 
14-foot  depth  of  water, — Oolonel  Smith  submitted  report  November  10, 
1897,  of  survey  required  by  the  river  and  harbor  act  of  June  3,  1896. 

The  harbor  of  Monroe  has  generally  been  understood  to  include  all 
that  part  of  Baisin  Biver  from  the  head  of  the  wharves  to  and  into  the 
lake,  a  total  distance  of  a  little  more  than  2^  miles,  and  has  been 
improved  by  the  United  States,  the  present  depths  varying  from  9  to 
12  feet. 

Colonel  Smith  submits  a  project  for  securing  a  14-foot  depth  from  the 
lake  to  the  city  of  Monroe  by  extending  north  pier  2,000  feet  and  south 
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pier  2,300  feet,  dredging  over  bar,  canal  revetments  on  both  sides, 
dredging  in  river  and  canals,  and  blasting  and  removal  of  rock  in  situ; 
estimated  to  cost,  in  all,  including  contingencies,  $626,750.  He  states, 
however,  that  this  estimate  does  not  include  the  expense  of  mainte- 
nance, which  will  be  considerable,  and  that  there  is  no  present  or  pro- 
spective commerce  which  would  justify  such  an  expenditure. 

In  a  report  on  a  preliminary  examination  of  Kaisin  Eiver,  dat.ed 
Angust  26, 189(i,  made  in  compliance  with  requirements  of  section  8  of 
the  river  and  harbor  act  of  June  3, 18!)6,  Colonel  Smith  stated  (see 
House  Doc.  No.  81,  Fifty-fourth  Congress,  second  session;  also  Annual 
Beport  of  the  Chief  of  Engineers,  1897,  p.  3094): 

In  view  of  the  facts  regarding  the  location,  coudition,  and  commerce  of  the  Raisin 
Hiver,  it  is  my  opinion  that  the  cost  of  any  exti-nsion  of  improvement  heretolore 
planned  would  vastly  exceed  the  probable  lienetit  to  the  commerce  of  the  country. 
Whatever  benefits  might  accrue  would  be  local  in  extent,  and  it  is  doubtful  if  even 
the  local  benefit  would  be  very  great. 

The  maintenance  of  the  piers,  canal  revetment,  and  light-honse  involves  all  the 
expense  which  can  be  jnstiiied  by  the  present  or  probable  commerce  or  business  of 
the  place. 

The  report  was  transmitted  to  Congress  and  printed  in  House  Doc. 
No.  102,  Fifty-fifth  Congress,  second  session.  (See  also  Appendix 
M  M  13.) 

2,  Survey  of  the  straight  chcmnel  in  Maumee  River  and  Bay,  Ohio. — 
This  survey  was  authorized  by  the  sundry  civil  act  of  June  4, 1897,  and 
on  December  16, 1897,  Colonel  Smith  submitted  report  of  results.  He 
presents  estimates  of  cost  of  obtaining  a  width  of  400  feet  and  a  depth 
of  21  feet  at  mean  level  throughout  the  channels  in  Maumee  Kiver  and 
Bay,  as  follows: 

For  river  channels $332,000 

For  channels  and  dike  in  bay 763,000 

Total 1,095,000 

He  expresses  the  opinion  that  the  channel  at  the  extreme  upper  part 
of  the  wharf  frontage,  indicated  on  the  map  as  Division  A,  is  not  a 
thoroughfare,  and  is  used  only  by  a  portion  of  the  vessels  which  pass 
most  of  the  dredged  channel  below,  and,  as  a  consequence,  that  a  nar- 
rower channel  here  would  be  suflScient  for  all  necessities  of  the  present 
or  immediate  future.  If  this  suggestion  is  adopted  the  estimate  would 
be  reduced  to  $1,005^000.  Attention  is  invited  to  Colonel  Smith's 
remarks  regarding  maintenance  of  the  work. 

The  report  was  transmitted  to  Congress  and  printed  in  House  Doc. 
No.  198,  Fifty-fifth  Congress,  second  session.  (See  also  Appendix 
M  M  14.) 

3.  Survey  of  Starve  Island  Reef  near  South  Bass  Island^  in  Lake  Erie^ 
OhiOj  with  a  view  to  obtaining  a  navigable  channel  25  feet  in  depth  over 
said  reef — ^This  survey  was  authorized  by  the  river  and  harbor  act  of 
June  3, 1896,  and  Colonel  Smith  submitted  report  of  results  September 
15, 1897.  From  the  data  secured,  Colonel  Smith  estimates  the  cost  as 
follows: 

For  removing  all  rock  above  grade  of  21  feet $258,300 

For  removing  aU  rock  above  grade  of  25  feet 761,250 

In  transmitting  this  report  to  this  office  Colonel  Smith  remarks: 

At  the  time  this  survey  was  reouired  by  Congress  in  the  act  of  June  3,  1896,  there 
were  many  reasons  for  believing  tnat  the  removal  of  the  reef  would  be  attended  with 
less  expense  and  greater  benefits  than  are  now  estimated.  For  the  reasons  set  forth 
in  the  report,  I  do  not  consider  that  the  interests  of  commerce  involved  are  sufficient 
to  justify  the  expense,  and  it  is  therefore  my  opinion  that  the  proposed  improvement 
is  not  worthy  of  farther  consideration. 
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The  report  was  traDsmitted  to  Congress  and  printed  in  House  Doc. 
No.  103,  Fifty-fifth  Congress,  second  session.  (See  also  Appendix 
M  M  15.) 

4.  Survey  of  bar  at  the  mouth  of  Sandusky  Harbor j  Ohio. — This  sur- 
vey was  made  under  authority  of  the  river  and  harbor  act  of  June  3, 
1896,  and  Colonel  Smith  submitted  report  February  28,  1898. 

This  locality  is  now  being  improved  by  the  General  Government 
under  a  project  which  provides  for  the  construction  of  a  jetty  from 
Cedar  Point  into  the  lake  with  a  view  to  extending  the  Deep  Hole  chan- 
nel in  the  same  direction,  the  construction  of  a  detached  dike  or  break- 
water to  prevent  encroachments  on  the  channel  by  shifting  sand  from 
the  westward,  and  certain  dredging. 

Colonel  Smith  states  that  the  forces  of  the  currents  in  Sandusky 
Harbor  are  ample  to  excavate  and  maintain  a  wade  and  deep  channel 
entirely  over  the  bar,  provided  they  are  properly  directed,  and  the  project 
now  presented  by  him  has  for  its  object  the  widening  and  deepening  of 
the  channel  by  properly  directing  the  current  and  by  the  arrest  of  sand 
movement.  This,  in  his  opinion,  can  be  accomplislied  by  extending  the 
])resent  jetty  at  Cedar  Point  as  far  as  may  be  necessary  to  hold  the  out- 
ward and  eastward  currents  until  their  scour  has  made  a  channel  at 
least  20  feet  deep  entirely  across  the  bar;  by  construction  of  a  "sill" 
and  dam  along  the  top  of  the  bar  from  the  light-house  across  tbe 
"  Wagon  Track"  to  Sand  Point,  and  supplemented  there  by  three  small 
jetties;  by  construction  of  a  dike,  approximately  5,560  feet  long,  par- 
allel to  and  725  feet  from  the  jetty;  by  protection  of  the  slope  of  the 
bar  south  of  the  light-house  with  brush  mattresses,  and  by  the  con- 
struction of  a  dike  1,500  feet  long  at  the  outer  end  of  the  straight  chan- 
nel, and  a  small  spur  on  Cedar  Point. 

The  improvements  contemplated  are  in  the  nature  of  extensions  to 
the  existing  project  now  in  course  of  execution.  The  cost  of  complet- 
ing the  existing  project  is  estimated  to  be  $185,000,  and  Colonel  Smith 
estimates  the  cost  of  the  extensions  now  proposed  to  be  $240,796.  Total 
estimated  cost,  $425,796. 

The  report  was  transmitted  to  Congress  and  printed  in  House  Doc. 
Ko.  362,  Fifty-fifth  Congress,  second  session.  (See  also  Appendix 
M  M  16.) 

5.  Survey  of  Bla^Jc  River  {Lorain)  Harbor,  Ohio. — This  survey  was 
authorized  by  the  river  and  harbor  act  of  June  3,  1896,  and  Colonel 
Smith  submitted  report  of  results  JS'ovember  1, 1897,  with  alternative 
plans  for  improvement. 

Plan  A  is  designed  to  afford  an  entrance  400  feet  wide  in  water  27 
feet  deep  at  mean  lake  level,  and  is  estimated  to  cost  $590,500.  Plan 
B  is  for  a  harbor  entrance  in  a  depth  of  29  feet  of  water  at  mean  lake 
level  and  is  estimated  to  cost  $695,500.    The  local  officer  remarks  that — 

The  present  indications  of  development  in  lake  commerce  are  that  the  principal 
freights  will  be  carried  in  much  larger  vessels  than  heretofore,  and  that  barhore 
which  can  not  afford  them  a  Bafe  entrance  and  Rnfficient  depth  of  water  will  not  only 
fail  to  increase  in  business  but  can  hardly  avoid  suiferlng  great  loss  in  interests  pre- 
viously established. 

Respecting  the  two  plans  presented  in  his  report,  he  says: 

Between  the  two  plans,  A  and  B,  presented  with  this  report,  a  glance  will  be  suf- 
ficient to  show  the  great  superiority  of  Plan  B  for  every  business  pnrpose  and  for  a 
harbor  of  refuge.    In  point  of  expense  only  the  former  plan  is  to  bo  recommended. 

In  my  opinion  it  is  not  wise  to  limit  the  provisions  for  a  harbor  at  such  a  place  to 
present  necessities  only,  and  looking  t-o  the  future  the  larger  and  more  expensive 
plan  is  the  one  which  will  best  serve  the  purposes  required. 
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The  report  was  transmitted  to  OoDgress  and  printed  in  House  Doo. 
No.  131,  Fifty-fifth  Congress,  second  session.  (See  also  Appendix 
MM  17.) 

6.  Survey  of  the  breakwater  at  CleveUmd  Harbor ,  Ohio. — Report  was 
submitted  by  Colonel  Smith  November  16, 1897,  upon  -survey  of  the 
breakwater  at  Cleveland  Harbor,  Ohio,  as  heretofore  planned,  with  a 
view  of  determining  the  advisability  of  changing  the  plan  thereof  so  as 
to  abandon  the  proposed  construction  of  the  eastern  shore  arm,  and  in 
lieu  thereof  extending  the  breakwater  eastwardly  in  a  general  direction 
paralld  with  the  shore,  made  to  comply  with  requirements  of  the  river 
and  harbor  act  of  June  3, 1896. 

Colonel  Smith's  concluAions may  be  summarized  as  follows: 

First.  Such  a  modification  would  greatly  increase  the  exposure  of 
wharves  and  anchorage  to  the  northerly  and  northeasterly  storms. 

Second.  The  expense  of  the  same  length  of  breakwater  would  be  con- 
siderably increased  because  of  the  greater  depth. 

Third.  In  case  of  a  further  extension  eastward  on  the  same  line  the 
harbor  would  still  have  increased  exposure  to  the  north  and  northeast 
and  a  greater  cost  than  if  built  nearer  shore. 

Fourth.  The  width  between  breakwater  and  end  of  wharves  would 
be  too  great. 

Fifth.  The  cost  of  protecting  the  harbor  from  northeast  storms  by  a 
shore  arm,  which  would  ultimately  be  required,  would  be  greater  than 
if  the  breakwater  were  built  nearer  shore. 

Sixth.  An  extension  Ciistward  from  the  end,  as  heretofore  planned, 
would  afford  much  better  protection  to  wharves  and  anch(n*age  at  all 
times,  would  cost  less,  would  afford  ample  room  between  wharves  and 
breakwater,  and  would  be  nearly  900  feet  nearer  shore,  with  a  corre- 
sponding decrease  in  the  cost  of  a  shore  arm  to  protect  the  harbor  from 
northeasterly  storms. 

These  points  are  deemed  by  Colonel  Smith  to  be  sufficient  to  indicate 
that  it  is  not  advisable,  either  with  reference  to  present  necessities  or 
future  requirements,  to  abandon  the  construction  of  the  shore  arm  of 
the  breakater  as  now  planned. 

The  report  was  transmitted  to  Congress  and  printed  in  House  Doc. 
ISo.  128,  Fiity-fifth  Congress,  second  session.  (See  also  Appendix 
M  M  18.) 

IMPROVEMENT    OF    ERIE    HARBOR,  PENNSYLVANIA,  AND    OF    CERTAIN 
RIVERS  AND  HARBORS  IN  WESTERN  NEW  YORK. 

This  district  was  in  the  charge  of  Maj.  Thomas  W.  Symons,  Corps  of 
Engineers.  Division  Engineer,  Brig.  Gen.  G.  L.  Gillespie,  U.  S.  Volun- 
teers, colonel.  Corps  of  Engineers. 

1.  Erie  Harbor^  Pennsylvania. — In  its  original  condition  the  harbor 
of  Erie  was  landlocked,  the  only  entrance  being  to  the  east;  the  chan- 
nel was  narrow  and  tortuous,  variable  in  position,  with  a  depth  of  about 
6  feet. 

The  original  project,  prepared  in  1823,  provided  for  closing  all  of  the 
eastern  end  of  the  harbor  by  means  of  a  breakwater,  in  which  should 
be  an  opening  200  feet  wide,  and  for  extending  to  deep  water  in  the 
lake  two  parallel  piers,  one  on  each  side  of  the  opening.  This  project 
is  substantially  in  force  at  the  present  time,  except  that  the  piers  are 
3C0  feet  apart. 

The  project  also  includes  the  necessary  work  of  dredging  to  keep  the 
channel  open,  making  the  necessary  repairs  to  existing  stmcturea,  and 
maintaining  Presque  Isle  Peninsula. 
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The  original  estimated  cost  of  the  existing  project  is  an  uncertain 
quantity.  The  cost  of  future  work  depends  so  largely  upon  contingen- 
cies that  it  is  impossible  to  state  it  with  any  degree  of  accuracy. 

The  cost  of  pier  extension,  rendered  necessary  by  sand  movements, 
can  be  definitely  estimated,  but  the  repairs  and  dredging  can  not. 

The  total  amount  expended  for  the  improvement,  preservation,  and 
maintenance  of  Erie  Harbor  and  Presqne  Isle  Peninsula  to  June  30, 
1897,  was  91110,462.91. 

The  results  obtained  were  to  establish  and  maintain  a  good  entrance 
channel  of  a  depth  of  18  feet  and  at  least  275  feet  wide,  and  a  com- 
modious deep  harbor  inside. 

During  the  year  a  shoal  was  removed  from  the  outer  channel  under 
contract.  The  work  was  began  May  2  and  finished  May  28,  1898.  Six 
thousand  five  hundred  and  thirty-five  cubic  yards  of  material  was 
dredged,  at  a  cost  of  $1,110.95. 

The  commerce  of  Erie  is  large  and  increasing.  During  the  year  1897 
there  were  3,133  arrivals  and  departures  of  lake  vessels,  with  an  aggre- 
gate tonnage  of  4,051,984  tons.  The  receipts  are  principally  iron  ore, 
wheat,  fiour,  corn,  lumber,  and  copper,  and  the  shipments  principally 
coal.  The  tonnage  of  the  port  has  more  than  doubled  during  the  past 
ten  years,  which  is  largely  due  to  its  having  been  kept  in  most  excellent 
condition  by  the  Government. 

The  following  table,  compiled  from  the  reports  of  the  Ohief  of  Engi- 
neers, gives  the  combined  number  of  arrivals  and  departures  and  the 
tonnage  of  arriving  and  departing  vessels  for  the  past  ten  years: 


Tom. 

Arrivals 
and  da- 
par  lurea. 

Tonnage. 

Tear. 

Arrivals 
and  de- 
partures. 

Tonnage. 

18R8 

2,111 
2,488 
2,604 
2.437 
2,180 

1,852.601 
2,:{5I,4A.'S 
2,480.85.3 
2.343,566 
2.409,045 

1893 

1,677 
2.687 
2,936 
8, 101) 
3,133 

1, 701, 542 

1889 

1894 

8,060,545 

1890 

1895 

3, 823, 672 

1891 

1896 

3,634.842 

1892 

,  1807 

4)051,964 

1 

The  maximum  draft  that  can  be  carried  June  30, 1898,  at  mean  low 
water,  over  the  sboalest  part  of  the  locality  under  improvement,  is  17 
feet. 

In  accordance  with  requirements  of  the  river  and  harbor  act  of  June 
3, 1896,  a  new  project,  with  estimates,  has  been  submitted,  and  is  printed 
as  House  Doc.  JSo.  70,  Fifty-fifth  Congress,  first  session,  and  in  Annual 
Eeport,  Chief  of  Engineers,  for  1897,  page  3237. 

July  1,  1897,  balftuce  unexpended $36,122.21 

June  30,  1898,  amoant  expended  daring  fiscal  year 5, 177. 36 

Jnly  1,  1898,  balance  nnexpended 80,944.85 

July  1,  1898,  outHtanding  liabilitieB $100.00 

July  1,  1898,  amount  ooreied  by  uncompleted  contracts 700. 14 

800.14 

July  1,  1898,  balance  available 80,144.71 

(See  Appendix  N  N 1.) 

2.  Harbor  at  Dunkirk^  K.  T.— The  harbor  at  Dankirk  is  naturally  a 
simple  indentation  of  the  >outh  shore  of  Lake  Erie.  It  lies  between 
Point  Gratiot  on  the  west  and  Battery  Point  on  the  east.  Between  the 
two  points  is  a  distance  of  9,G00  feet,  and  the  maximum  breadth  of  the 
bay  behind  the  line  of  the  two  headlands  is  3,000  feet.    The  general 
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deptb  of  water  in  the  bay  was  about  10  feet.  The  bay  is  underlaid  with 
rock  at  an  average  depth  of  15  to  16  feet.  The  object  of  the  improve- 
ment is  to  form  an  artificially  protected  harbor  in  the  indentation  or 
bay  above  described. 

The  original  project  was  adopted  in  1827,  and,  with  its  subsequent 
modifications,  provided  for  the  construction  of  a  pier  running  out  firom 
the  we^t  shore  of  the  indentation  and  a  detached  breakwater  parallel 
with  the  pier  and  about  2,000  feet  distant  from  the  city  front.  An 
opening  between  the  two  structures  provided  a  harbor  entrance,  through 
which  a  channel  leading  to  the  docks  was  to  be  deepened  to  13  feet. 

In  1870  a  Board  of  EngiuetTS  recommended  a  plan  which  provided 
for  a  detached  breakwater  2,8(>0  feet  long,  one  part  of  which,  2,300  feet 
long,  was  to  be  nearly  parallel  with  the  shore,  the  other  ])art  to  be 
nearly  parallel  witli  the  axis  of  the  channel  entrance  and  5<iO  feet  long. 

This  breakwater  an<i  tlie  pier  already  built  were  to  form  the  harbor, 
and  the  old  channel  was  to  be  enlarged  to  170  feet  wide  and  13  feet, 
deep. 

All  the  works  now  existent  at  Dunkirk  have  been  built  according  to 
this  plan.  The  project  adopted  by  Congress  and  provided  for  by  the 
river  and  harbor  act  of  June  3, 1896,  consists  of  completing  the  break- 
water as  before  planned  by  the  addition  of  360  feet  to  its  eastern  end 
and  adding  the  channel  arm  560  feet  long,  and  in  additicm  thereto 
dredging  an  entrance  channel  and  a  harbor  basin,  containing  in  all 
about  65  acres,  to  a  depth  at  mean  lake  level  suitable  for  vessels  draw- 
ing .16  feet. 

The  river  and  harbor  act  of  June  3, 1896,  appropriated  $10,000  for 
the  work,  and  authorized  the  Secretary  of  War  to  enter  into  contract 
for  the  whole  work  at  a  cost  not  to  exceed  $398,258,  in  addition  to  the 
above  $10,000. 

The  t<»tal  amount  expended  on  the  harbor  to  June  30,  1897,  was 
$563,418.23.  At  that  date  the  works  consisted  of  an  unfinished  detached 
breakwater  1,991  feet  in  length,  a  part  of  the  2,300  foot  section  pro- 
vided by  the  project,  a  pier  1,410  feet  long,  exclusive  of  light-house  crib, 
and  a  channel  100  feet  wide  and  13  feet  deep.  The  breakwater  and 
pier  consist  of  timber  work,  the  cribs  being  filled  with  stone  and  decked 
over. 

Contract  was  made  April  15, 1897,  for  the  work  authorized  by  the 
river  and  harbor  act  of  June  3, 1896,  consisting  of  the  excavation  of 
about  555,000  cubic  yards  of  material,  of  which  about  475,000  cubic 
yards  is  mud,  sand,  gravel,  etc.,  and  80,000  cubic  yards  is  rock;  the 
replacement  of  680  linear  feet  of  the  decayed  superstructure  of  the  west 
pier  with  concrete;  the  building  of  a  timber  crib  structure  along  the 
eastern  edge  of  the  proposed  entrance  channel,  and  the  extension  of 
the  breakwater  310  feet  to  the  east,  to  consist  of  a  timber  and  stone 
foundation  surmounted  by  a  concrete  and  stone  superstructure;  all  at 
an  estimated  cost  of  $321,386.85. 

A  supplemental  contract  was  made  August  11, 1897,  to  increase  the 
depth  of  the  channel  entrance  to  19  feet  and  of  the  basin  to  18  feet. 

A  second  supplemental  contract  was  made  January  26,  1898,  for 
replacing  defective  foundation  cribs  in  west  pier. 

All  these  contracts  were  extended  by  the  Chief  of  Engineers  under 
date  of  June  22,  1898,  to  October  15, 1898. 

Under  the  above  contracts  the  excavation  of  the  channel  entrance  and 
harbor  basin  has  been  about  three-fourths  completed,  the  channel  arm 
has  been  completed,  and  the  breakwater  extension  and  west  pier  repairs 
are  now  in  progress. 
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The  commerce  of  Dankirk  by  water  is  very  limited  at  the  present 
time.  Daring  the  year  1897  the  arrivals  and  departures  of  vessels  num- 
bered 197,  with  a  total  tonnage  of  14,745  tons.  The  receipts  by  lake 
were  25,498  tons,  and  there  were  no  shipments. 

The  following  table  gives  the  total  of  the  arrivals  and  departures  and 
the  tonnage  of  vessels  arriving  and  de])arting  for  the  past  ten  years,  as 
compiled  from  the  Keports  of  th«  Chief  of  Engineers: 


Yew. 

Arrlvels 
andde- 
pai-tures. 

Tonnage. 

12,302 
17, 189 
22.496 
24,465 
13,750 

Year. 

ArriveU 

•ndfle- 

parturea. 

Tonnage. 

18^8             

82 
68 
1(K) 
90 
68 

1893 

68 
137 
09 
42 
197 

13,756 

18X9    

1894 

19,  ]68 

J  8U0 

1895 

15.G5U 

1891              

1890 

12,160 

HJ92 

1897 

U,  745 

^      xw». 

The  maximum  draft  that  can  be  carried,  June  30, 1898,  at  mean  low- 
water  level  over  the  shoalest  part  of  the  locality  under  improvement 
is  17  feet. 

July  1,  1897,  balance  anezponded $398,919.65 

June  30,  18D8,  amouut  expended  during  fiscal  year 257, 100. 00 

July  1,  1898,  balance  unexpended 141,819.65 

July  1,  1898,  outstanding  liabilities $500.00 

July  1, 1898,  amount  covered  by  nncompleted  contracts 129, 685. 40 

130,185.40 

July  1, 1898,  balance  available 11,634.25 

(See  Appendix  N  N  2.) 

3.  Buffalo  Harbor,  New  York. — Buffalo  Creek  was  the  original  har- 
bor of  the  port  of  Buffalo.  In  its  original  condition  it  was  shallow  and 
closed  by  a  gravel  bar  for  most  of  the  year.  The  original  project  for 
the  improvement  of  this  harbor  was  adopted  in  1826,  and  provided  at 
first  for  the  construction  of  piers  on  the  north  and  south  sides  of  Buf- 
fiilo  Greek.  Subsequently  a  masonry  sea  wall,  running  south  from  the 
shore  end  of  the  south  pier,  was  proposed  and  built.  In  1868  a  detached 
breakwater,  about  2,500  feet  lakeward  from  the  light-house,  to  extend 
south  a  distance  of  4,000  feet,  was  proposed  and  adopted.  In  1874  it 
was  determined  to  extend  this  breakwater  to  a  total  length  of  7,600 
feet.  This  breakwater  now  has  its  full  proposed  length,  the  final 
extension  of  806  feet  having  been  built  in  1893,  It  runs  parallel  with 
the  shore  and  about  half  a  mile  distant  from  it.  In  1874  it  was  also 
pro])osed  to  build  a  shore  arm  to  the  breakwater,  the  inshore  end  to 
consist  of  pile  work  near  shore  and  crib  work  in  the  deeper  water. 
Upon  reaching  the  16-foot  contour  line  in  the  lake  this  shore  arm  was 
planned  to  continue  in  a  direction  making  an  angle  of  45  degrees  with 
the  shore  and  to  overlap  the  south  end  of  the  breakwater,  leaving  an 
opening  of  150  feet.  In  1886  a  project  was  a])proved  for  replacing  the 
superstructure  as  fast  as  it  became  badly  decayed  with  concrete.  To 
date,  3,879.13  feet  has  been  so  replaced. 

In  1895  a  new  project  was  adopted  for  the  improvement  of  Buffalo 
Uarbor.  The  project  consists  of  the  abandonment  of  the  shore  arm 
and  the  extension  of  the  breakwater  from  its  present  southern  end  to 
Stony  Point    The  report  of  the  Board  and  details  of  its  plans  are 
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pablished  in  the  Report  of  the  Ohief  of  Engineers  for  1895,  page  3153, 
et  seq.  The  river  and  harbor  act  of  Jane  3, 189G,  added  to  the  project 
of  the  Board  of  Engineers  by  providing  for  the  construction  of  a  further 
length  of  the  sand-catch  pier,  extending  it  to  the  establislied  pierhead 
line. 
The  project  now  in  force  for  the  improvement  of  Buffalo  Harbor  is : 

(1)  To  maintain  existing  structures,  making  the  requisite  minor 
repairs,  and  replacing  the  wooden  superstructure  of  the  breakwater 
with  concrete  when  necessary. 

(2)  To  build  an  extension  of  the  breakwater  from  its  present  south-. 
em  end  to  Stony  Point,  leaving  the  necessary  openings  for  the  con- 
venience of  commerce. 

(3)  To  extend  the  sand-catch  pier  to  the  established  pierhead  line. 
As  long  as  only  minor  repairs  are  needed,  the  cost  of  maintenance  of 

existing  structures  is  estimated  at  92,000  per  year.  There  is  a  stretch 
of  1,015  feet  of  wooden  breakwater  lying  between  the  two  concreted 
portions  which  will  soon  require  to  have  its  superstructure  replaced 
with  concrete.  This  is  the  portion  which  gave  the  most  trouble  in 
building  and  where  the  foundation  and  su])erstructure  are  the  most  inse- 
cure. There  is  350  teet  of  timber  crib  at  the  outer  end  of  the  south  pier 
which  requires  repairing.  The  concrete  superstructure  of  the  break- 
water must  soon  be  built,  and  its  cost  is  estimated  at  $125  per  foot,  or 
for  the  1,015  feet,  $126,875.  Necessary  repairs  to  the  south  pier  it  is 
estimated  will  cost  $5,000.  Two  years  of  other  minor  repairs  will  cost 
94,000. 

The  total  amount  expended  by  the  United  States  on  the  improvement 
of  Buffalo  Harbor  to  June  30, 1897,  was  92,722,733.15,  with  the  result 
of  obtaining  and  maintaining  a  very  good  harbor.  The  principal  fea- 
tures are  north  and  south  piers  at  the  mouth  of  Buffalo  Greek,  in  which 
most  of  the  business  of  the  port  is  done;  also  an  outer  breakwater 
7,608.6  feet  long,  built  of  timber  and  stone. 

A  sea  wall  5,400  feet  long  was  also  built  along  the  lake  shore  south 
of  the  harbor  entrance,  and  a  sand-catch  pier  of  piles  and  stone  870 
feet  long  built  out  from  the  shore. 

The  contractors  for  the  extension  of  the  breakwater  and  sand-catch 
pier  have  at  this  date  finished  the  sand  catch;  have  partially  built 
3,000  feet  of  rubble- mound  breakwater;  have  finished  780  linear  feet 
of  the  Stony  Point  section  of  the  timber-crib  breakwater,  and  partially 
finished  about  800  feet  additional. 

On  April  26, 1898,  a  supplemental  contract  was  made,  allowing  the 
contractors  to  procure  the  stone  from  Canada  which  they  had  contracted 
to  procure  from  Lock  port,  N.  Y.,  the  United  States  to  receive  a  rebate 
of  5  cents  per  ton  on  all  stone  so  procured. 

The  maximum  draft  that  can  be  carried  June  30, 1898,  at  mean  low 
water  over  the  shoalest  part  of  the  locality  under  improvement  is  20 
feet. 

The  commerce  of  Buffalo  is  enormous.  During  the  year  the  arrivals 
and  departures  of  vessels  by  lake  and  river  aggregated  in  number 
10,778  and  in  tonnage  11,299,091. 

The  arrivals  and  departures  of  canal  boat's  by  the  Erie  Canal  were 
9,218.  The  principal  receipts  by  lake  and  river  were  wheat,  corn,  flour, 
oats,  iron  ore,  lumber,  copper,  pig  iron,  glucose,  lard,  and  pork.  The 
total  receipts  amounted  to  8,062,151  tons. 

The  shipments  by  lake  were  principally  coal,  sugar,  salt,  and  cement, 
and  aggregated  2,686,053  tons. 
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Assuming  that  number  of  arrivals  of  canal  boats  equaled  the  nnm- 
ber  of  clearances,  the  grand  total  of  the  commerce  of  Buffalo  carried 
on  by  lake,  river,  and  canal  for  the  season  of  1897  is  as  follows: 

Arrivals  and  departures  by  lake  and  river 10,778 

Arrivals  and  departures  by  canal 9,218 

Total  arrivals  and  departure!! 19,996 

Receipts  of  freigbt  by  lake  and  river tons..  8,062,151 

Bhipinents  of  frei<{ht  by  lake  and  river do...  2,686,053 

Receipts  of  frei);ht  by  canal do...  377,679 

bhipments  of  freight  by  canal do. ..  830,285 

Total  shipments  and  receipts do...  11,956,168 

The  commerce  of  Buffalo  depends  almost  entirely  upon  the  work  of 
harbor  improvement  done  by  the  United  States. 

In  explanation  it  may  be  said  that  the  contract  for  the  work  has  been 
let  for  $1,7(>5,450.63,  leaving  $434,549.37  for  engineering  expenses, 
superintendence,  office  expenses,  and  all  contingencies.  It  is  quite 
probable  that  tbe  work  will  be  completed  well  within  the  estimate,  but 
it  is  too  early  yet  to  say  so  positively  or  how  much  within  the  estimate, 
and  it  is  deemed  proper  to  leave  the  amount  required  tor  completion  of 
existing  project  as  given  below  until  the  work  is  further  advanced. 

CONSTRUCTIOK— NBW  WORK. 

July  1, 1897,  balance  unexpended $469,347.86 

Amount  appropriated  by  sundry  civil  act  approved  July  1, 1898 489, 746. 00 

959,093.86 
June  30, 1898,  amount  expended  during  fiscal  year 153, 457. 07 

July  1, 1898,  balance  unexpended 805,636.79 

July  1, 1898,  outataiidiiig  liabilities $500.00 

July  1, 1898.  amount  covered  by  uncompleted  continuous 

contracts 1,637,754.27 

1,638,254.27 

'  Amount  (estimated)  required  for  completion  of  existing  prolect 1, 229, 004. 00 

Amount  that  can  bo  profitably  expended  in  fiscal  year  ending  June 

30,1900 485,498.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  rivor  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

tfAINTENANCB. 

July  1, 1897,  balance  unexpended 127,164.36 

July  1, 1S98,  balance  unexpended 127,164.36 


(Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,1900 75,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  N  N  3.) 

4.  Tonaicanda  Harbor  and  Niagara  River j  N'etc  York. — In  its  original 
condition  the  navigation  of  Niagara  Eiver  from  Lake  Erie  to  Tona- 
wanda  was  obstructed  by  several  reefs  and  shoals  which  materially 
limited  the  draft  of  vessels  traversing  it;  the  water  in  the  harbor 
between  Tonawanda  Island  and  the  main  shore  was  shoal,  and  the  river 
in  some  places  had  a  very  swift  current. 

Tbe  object  of  the  improvement  undertaken  is  to  provide  a  navigable 
channel  from  the  head  of  Niagara  Kiver  at  Lake  Erie  to  the  north  line 
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of  the  village  of  North  Tonawanda,  and  to  dredge  Tonawanda  Harbor 
to  a  depth  periuittiiig  its  use  by  vessels  with  16  loot  draft. 

The  adopted  project  of  1888  is  to  remove  obstructions  so  as  to  make 
a  channel  400  feet  wide  and  18  feet  deep,  which  includes  work  at  the 
following  places: 

1.  On  the  Horseshoe  Beef  at  the  entrance  to  Niagara  Biver. 

2.  On  the  shoal  at  the  head  of  Strawberry  Island. 

3.  At  a  few  shoal  places  abreast  of  the  lower  end  of  Rattlesnake 
Island. 

4.  The  full  width  of  the  river  between  Tonawanda  Island  and  the 
mainland  along  the  entire  front  of  Tonawanda. 

This  project  was  approved  in  1888. 

The  cost  of  the  work  estimated  in  1891  was  $1,162,987.93.  This  does 
not  include  the  work  necessary  between  Tonawanda  Island  and  the 
north  line  of  the  village  of  North  Tonawanda.  The  amount  expended 
on  the  general  project  up  to  June  30,  1897  was  $338,457.16. 

At  this  time  the  channel  t  hrough  the  Horseshoe  Heel  had  been  dredged 
to  a  depth  of  18  feet  for  a  width  of  180  feet. 

Tonawanda  Harbor  had  been  dredged  20  feet  wide  to  a  depth  of  18 
feet  along  nearly  all  the  length  of  the  Tonawanda  Island  front. 

The  commerce  of  Tonawanda  is  large.  During  the  year  1897  there 
were  entered  and  cleared  2,728  lake  craft,  with  a  tonnage  of  1,116,559 
tons.  The  receipts  were  principally  lumber,  iron  ore,  and  limestone, 
and  aggregated  1,240,867  tons.  The  shipments  from  Tonawanda  amount 
to  very  little. 

The  maximum  draft  that  can  be  carried  June  30, 1898,  at  mean  low 
water  over  the  shoalest  part  of  the  locality  under  improvement  is  15  feet. 

The  following  table  gives  the  entrances  and  clearances  at  Tonawanda 
for  the  last  three  years: 


1895. 


18M. 


isvr. 


Vessels  entered namber.. 

Vessels  cleared do.... 

Enteriog  vessels tous. . 

Clearing  Tessels do.... 

Articles  received  by  lake  in  vessels,  rafts,  etc do 

Canal  clearances number.. 

Shipments  by  Erie  Canal tons.. 

Lomber  shipments  by  Erie  Canal feet  B.  M. . 


040 

051 
425, 105 
441,602 
804,408 
2,120 
403, 358 
105, 886, 000 


1,311 

1,281 

466.297 

45^000 

1, 015,  396 

2.062 

384.889 

185, 580, 352 


1,355 

1,360 

557, 748 

553,786 

1, 240, 867 

2,735 

502,527 

218, 576, 701 


July  1, 1897,  balance  unexpended $11,543.84 

June  30, 18d8,  amount  expended  during  fiscal  year *. 11, 336. 21 


July  1, 1896,  balance  unexpended 


207.63 


{Amount  (estimated)  required  for  completion  of  existing  project 802, 987. 93 
Amountthatcan  be  profitably  expended  in  fiscal  year  ending  jiine  30, 1900  100, 000. 00 
Submitted  in  oompliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  N  N  4.) 

5.  Niagara  River  from  Tonawanda  to  Port  Day^  N,  ¥. — Port  Day  is 
the  inlet  to  the  old  hydranlic  power  canal  at  Niagara  Falls.  It  is  not 
and  never  has  been  a  practical  port  of  commerce,  owiner  to  shallow 
water  and  its  proximity  to  the  rapids  at  the  head  of  Niagara  Falls. 

From  Port  Day  up,  the  river  in  front  of  the  city  of  Niagara  Falls  is 
very  shallow  and  with  rock  bed  until  Gonners  Island  is  reached. 
Between  Gonners  Island  and  the  main  shore  is  a  snug  little  harbor  of 
about  5  acres  with  a  depth  of  12  feet  at  mean  river  stage  and  with  a 
maximum  depth  of  about  18  feet 
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Above  the  head  of  the  island  there  was  a  shoal  with  a  least  depth  on 
it  of  7^  feet  at  mean  stage.  Above  this  shoal  very  good  water  existed 
until  Cayuga  Island  was  reached.  From  this  island  to  Tonawanda 
shoals  exist,  which  require  dredging  to  give  a  channel  of  12  feet  depth 
at  low-river  stage. 

The  origiual  project  for  the  improvement  of  this  portion  of  the 
^Niagara  Kiver  contemplated  the  formation  of  a  channel  300  feet  wide 
from  Tonawanda  down  to  Oonners  Island,  200  feet  wide  from  Gonners 
Island  to  Grass  Island,  and  increasing  ftom  200  to  400  feet  wide  from 
Grass  Island  to  Port  Day,  and  construction  of  an  embankment  with 
rock  excavated  from  the  channel,  extending  from  Gonners  Island  to 
Port  Day,  so  as  to  inclose  the  lower  end  of  the  channel.  A  channel  of 
12  feet  depth  was  proposed,  although  it  was  incidentally  estimated  that 
a  channel  of  8  feet  depth  should  be  first  provided,  which  could  be 
enlarged  as  an  increase  of  commerce  might  demand.  The  cost  of  the 
proposed  channel,  8  feet  deep  at  mean  k&e  level  (6  feet  at  low  water), 
was  estimated  at  $257,829. 

The  river  and  harbor  act  approved  July  13,  1892,  appropriated 
$20,000  for  commencement  of  work  on  the  8-foot  channel. 

By  act  of  Gongress  of  August  18,  1894,  provision  was  made  for 
<< improving  Niagara  Kiver  from  Tonawanda  to  Port  Day,  with  a  view 
of  obtaining  a  channel  of  12  feet  depth  to  Schlossers  Dock." 

The  project  as  it  now  stands  is,  therefore,  to  provide  a  channel  12  feet 
in  depth  at  low  water  and  200  feet  in  width  from  Schlossers  Dock  back 
of  Gonners  Island  through  to  Tonawanda  by  the  American  channel  of 
the  Niagara  Biver.  This  project  is  recognized  by  the  river  and  harbor 
act  of  June  3, 1896. 

The  cost  of  completing  the  project  was  estimated  in  1892  to  be 
$230,000.  The  cost  of  the  work  was  reestimated  last  year  at  $180,000, 
and  it  is  now  determined  that  the  work  can  be  completed  for  much  less 
than  this  amount,  viz,  $50,000,  making  the  total  cost  of  the  work  con- 
templated by  the  project  $95,000. 

Up  to  June  30,  1897,  there  had  been  expended  on  the  project 
$28,936.55.  By  this  time  a  channel  12  feet  deep  at  mean  river  level 
and  200  feet  wide  was  completed  the  entire  length  of  the  Gonners 
Island  Shoal,  about  1,700  feet. 

On  June  21, 1897,  drilling  was  begun  on  Gajruga  Island  Shoal  under 
contract  and  continued  to  October  29, 1897,  when  work  was  stopped  on 
account  of  lack  of  funds.  The  season's  operations  resulted  in  securing 
a  channel  across  the  shoal  81  to  100  feet  wide  and  not  less  than  12  feet 
deep  at  mean  lake  level. 

The  commerce  involved  in  the  improvement  is  very  small.  During 
the  year  the  total  arrivals  and  departures  were  410,  all  of  which  were 
small  excursion  boats.  Whatever  benefit  the  works  confer  will  be 
upon  future  commerce. 

The  maximum  draft  that  can  be  carried  June  30, 1898,  at  mean  low 
water  over  the  shoalest  part  of  the  locality  under  improvement  is  9 
feet. 

July  1, 1897,  balanoe  nnezpended $16,063.45 

June  30, 1898,  amount  expended  during  fiscid  year 15, 452. 92 

July  1, 1898,  balance  unexpended 610. 5S 

{Amount  (estimated)  required  for  completion  of  existing  project 50, 000.  OO 
Amount  that  can  be  profitabl^y  expended  in  fiscal  year  endmff  June  30, 1900    20, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  cIyII  act  of  June  4^  1897. 

(See  Appendix  F  N  6.) 
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6.  WiUon  Harbor^  yew  Forib.— Wilson  Harbor  is  at  the  month  of 
Twelve-mile  Creek,  a  small  stream  flowing  into  Lake  Ontario.  In  its 
original  condition  there  was  a  depth  of  water  inside  the  month  snfiicient 
for  ordinary-sized  lake  craft,  but  it  was  closed  by  a  bar  upon  which 
there  was  ordinarily  bnt  about  1  foot  of  water. 

The  present  project  was  submitted  in  1873,  and  proposed  to  extend 
piers  to  the  12-foot  curve  in  Lake  Ontario,  and  to  dredge  a  channel  12 
feet  deep  between  the  piers  and  from  the  shore  end  of  the  piers  to  deep 
water  in  the  creek. 

The  original  estimated  cost  of  the  work,  as  made  in  1873,  was  $90,000. 
This  was  increased  in  1877  to  $100,000. 

The- amount  expended  upon  the  project  to  June  30,  1897,  was 
$69,962.92.  With  this  money  there  had  been  built  two  piers  at  the 
harbor  entrance  and  a  shore  protection.  The  piers  are  prolongations 
of  piers  built  by  private  parties  in  1846.  At  present  the  west  pier  is 
832  feet  long  and  the  east  pier  850  feet  long.  There  is  also  a  bhore 
protection  360  feet  long  for  the  east  pier. 

The  channel  was  dredged  in  L889  to  a  minimum  depth  of  about  9 
feet,  but  had  shoaled  since  that  time. 

During  the  year  1897  the  channel  was  dredged  80  feet  wide  to  its  full 
depth  of  12  feet  from  the  lake  to  the  docks  in  the  harbor,  and  minor 
repairs  were  made  on  the  piers. 

The  commerce  of  Wilson  by  water  is  very  small,  and  is  practically 
confined  to  a  few  excursion  boats,  which  come  mainly  from  Toronto. 

July  ly  1897,  balance  nnezpended $16.09 

July  1, 1898,  balance  unexpended 16.09 

{Amonnt  (estimated)  required  for  completion  of  existing  project 30, 000. 00 
Amount  that  can  be  prontabl  v  expended  in  fiscal  year  ending  June  80, 1900    lOj  000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  oiyil  act  of  June  4, 1897. 

(Bee  Appendix  N  N  6.) 

IMPROVEMENT  OF  HARBORS  ON  LAKE  ONTARIO  EAST  OF  OAK  ORCHARD 
AND  OP  CERTAIN  RIVERS  AND  HARBORS  IN  NORTHERN  NEW  YORK. 

This  district  was  in  the  charge  of  Maj.  W.  S.  Stanton,  Corps  of  Engi- 
neers. Division  Engineer,  Brig.  Gen.  O.  L.  Gillespie,  U.  S.  Volunteers, 
colonel,  Corps  of  Engineers. 

1.  Harbor  at  Charlotte^  If.  Y. — ^This  harbor  is  in  the  Genesee  Eiver. 
In  its  original  condition  its  lower  5  miles  had  a  channel  depth  of  not 
less  than  18  feet,  bnt  across  the  bar  at  its  month  vessels  could  carry 
only  8  feet. 

The  original  project  of  1829  was  to  obtain  a  channel  across  the  bar, 
about  one-half  mile,  12  feet  deep  at  low  water,  by  constracting  two 
piers  of  cribs  of  timber  ballasted  with  stones.  In  1883  the  depth  had 
been  increased  to  11  feet  by  the  expenditure  of  $71,161.05.  The  piers 
and  channel  having  deteriorated  between  1864  and  1871,  the  piers  were 
restored  and  the  depth  of  12  feet  at  extreme  low  water  obtained  by  the 
total  expenditure  of  $285,420.67,  which  in  1882  had  been  increased  by 
the  cost  of  maintenance  to  $312,098.32. 

In  1882  (estimate  printed  in  Annual  Eeport  of  Chief  of  Engineers 
for  1881,  p.  2437)  the  project  was  increased  to  obtain  the  depth  of  15 
feet  by  extending  the  two  piers  a  total  of  3,250  linear  feet  and  by 
dredging,  at  an  estimated  cost  of  $154,000. 

In  18^,  the  piers  having  been  extended  a  total  of  1,444  feet,  the  proj- 
ect was  amended  to  preserve  the  depth  by  dredging  without  further 
extension  of  the  piers,  at  least  for  the  present,  and  in  1897  it  was 
altered  to  obtain  a  depth  of  16  feet  at  extreme  low  water. 
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The  amount  expended  to  June  30,  1897,  was  $511,922.21.  At  that 
date  the  depth  in  the  channel  across  the  bar  he'  ween  the  piers  and  in 
advance  of  them  was  14  feet  at  extreme  low  water. 

With  the  amount  expended  during  the  fiscal  year  ending  June  30, 
1898,  49,973.4  cubic  yards  of  mud,  silt,  and  sand  was  removed. 

Jaly  1, 1897,  balanoe  unexpended $9,406.19 

Jane  30,  ISSKS^ainoant  expended  daring  fiscal  year 8,931.64 

Jaly  1, 1898;  balance  anexpended 474.55 

{Ainonnt  that  can  be  profitably  expended  in  fiscal  year  ending  Jane  30, 
1900,  for  maintenance  of  improvement 7,000.00 
Sabmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  aundry  civil  act  of  Jane  4, 1897. 

(See  Appendix  O  O  l,) 

J2.  Earbor  at  Oreat  8odus  Bay^  Kew  York. — In  its  original  condition 
the  channel  connecting  this  bay  with  Lake  Ontario  was  wide  and 
impracticable  for  vessels  drawing  more  than  8  feet. 

The  original  project  was  to  build  a  breakwater  along  the  narrow 
beach,  or  in  the  shallow  water  between  the  bay  and  Lake  Ontario,  and 
to  deepen  the  entrance  channel  to  12  feet  at  low  water  by  building  2 
parallel  jetties  and  by  dredging. 

In  1882,  when  $361,771.80  had  been  expended,  the  project  was 
increased  to  obtain  the  depth  of  15  feet  at  low  water  (zero  of  Oswego 
gauge)  by  extending  the  jetties  a  total  of  1,100  linear  feet,  and  by 
dredging,  at  an  estimated  further  cost  of  $100,000.  (Report  for  1881, 
page  2442.) 

In  1890,  the  jetties  having  been  extended  539  linear  feet  since  1882, 
the  project  was  altered  to  obtain  and  preserve  the  depth  by  dredging 
without  further  extension  of  the  jetties  into  the  lake,  at  least  for  the 
present. 

The  amount  expended  to  June  30, 1897,  was  $471,001.13.  At  that 
date  the  controlling  depth  in  the  channel  was  15  feet  at  low  water. 

With  the  amount  expended  during  the  fiscal  year  ending  June  30, 
1898,  a  shoal  of  hardpan  has  been  removed  Irom  the  entrance  to  the 
channel. 

Jaly  1,  1897,  balance  unexpended $4,645.67 

Jane  30, 1898,  amount  expended  daring  fiscal  year 3, 217. 47 

Jnly  1,  1898,  balance  anexpended 1,428.20 

July  1,  1898,  outojtauding  liabilities 332.53 

July  1, 1898,  balance  available 1,095.67 

(Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jane  30, 
1900,  for  maintenance  of  im?trovement 14,000.00 
Snl>mitto(l  in  compliance  witli  requirements  of  seotionn  2  of  river  iiiid 
li arbor  acts  of  18(i6  and  1867  and  of  sundry  oivii  act  of  June  4,  lHVl, 

(See  Appendix  O  O  2.) 

3.  Harbor  at  Little  Sodvs  Bay^  New  York, — In  its  original  condition 
the  channel  connecting  this  bay  with  the  lake  wafi  about  150  feet  wide 
and  18  inches  deep. 

The  original  project  of  1854  was  to  deepen  the  channel  by  building 
two  parallel  piers  across  the  bar  to  the  15foot  curve  in  the  lake,  and 
to  connect  them  with  the  sliore  by  riprap. 

In  1867  the  project  was  enlarged  to  dredge  to  the  depth  of  12  feet. 

In  1882,  when  $232,725.37  had  been  expended,  the  project  was  again 
increased  to  obtain  the  depth  of  15  feet  by  building  the  piers  to  the 
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15  foot  curve  in  the  lake  and  by  dredging,  at  an  estimated  fhrther  cost 
of  $80,000.    (Report  for  1882,  page  2449.) 

The  amount  expended  to  June  30, 1897,  was  $323,779.40.  At  that 
date  the  controlling  depth  in  the  channel  was  15  feet,  zero  of  the 
Oswego  gauge. 

With  the  amount  expended  during  the  fiscal  year  ending  June  30, 
1898,  3,800  cubic  yards  of  sand  and  silt  was  removed. 

Jnly  1, 1897,  balance  unexpended $9,162.37 

June  30,  1898,  ainonn t  expended  daring  fiscal  year 5, 407. 83 

Jnly  1, 1898,  balance  unexpended 3, 754.54 

July  1, 1898, outotanding  UabUities $447.84 

July  1, 1898,  amount  covered  by  uncompleted  oontraote 1, 850. 00 

2,297.84 

July  1, 1896,  balance  ayailable 1,456.70 

{Amount  that  can  be  profitably  expended  in  fiscal  year  endhig  June  30, 
1900,  for  maintenaDoe  of  improyement 5,500.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  O  O  3.) 

4.  Harbor  at  0$wegOj  N.  F.— In  its  original  condition  this  harbor, 
within  the  mouth  of  the  Oswego  Biver,  which  could  be  entered  only  by 
vessels  of  light  draft,  and  in  a  cove  at  the  mouth  formed  by  the  reced- 
ing shores  of  the  lake,  had  no  protection  against  the  seas  from  Lake 
Ontario. 

The  original  project  of  1827  was  to  build  across  the  cove  a  break- 
water of  timber  cribs  filled  with  stones,  and  in  1829  it  was  completed, 
2,150  feet  long,  at  a  cost  of,  approximately,  $43,000. 

Between  1830  and  1838  500  feet  of  masonry  superstructure  was  built. 

Between  1806  and  1869  $41,000  was  expended  in  dredging  the  harbor 
to  the  depth  of  12  feet  at'extreme  low  water. 

Between  1868  and  1870  the  light-house  pier  was  extended  northerly 
437  feet. 

An  outer  breakwater  5,800  feet  long,  west  of  the  Oswego  Biver,  was 
completed  in  1881. 

In  1881  (act  of  March  3  and  Beport  for  1881,  p.  2448)  a  project  was 
adopted  to  build  an  east  breakwater  2,700  feet  long  and  to  dredge  the 
entrance  to  the  harbor  to  the  depth  of  15  feet  at  low  water,  at  an  esti- 
mated cost  of  $540,000;  248  feet  was  constructed  in  1881  and  removed 
in  1889. 

Two  spurs,  exterior  and  at  right  angles  to  the  outer  breakwater,  to 
diminish  the  waves  that  sweep  across  the  entrance,  were  completed,  100 
feet  and  150  feet  long,  in  1885  and  1894. 

In  1893  (sundry  civil  act  of  March  3)  the  excavation  of  rock  in  the 
river  was  added  to  the  project,  and  a  further  appropriation  was  made 
for  this  purpose  in  1894. 

In  1896  the  project  also  provided  for  narrowing  the  opening  made  in 
the  outer  breakwater  by  a  storm  in  1884  and  for  continuing  the  removal 
of  rock  from  the  Oswego  Biver. 

A  special  report  made  by  Msyor  Kingman  under  date  of  June  8, 1895, 
presents  a  project  for  building  an  east  breakwater  1,435  feet  long,  at  an 
estimated  cost  of  $197,000. 

The  amount  expended  upon  this  improvement  to  June  30, 1897,  was 
•1,866,038.25. 

At  that  date  there  were  6,720  feet  of  outer  breakwater,  spurs,  and 
pier  extension,  and  2,795  feet  of  inner  breakwater,  making  9,515  feet 
jBxa  98       80 
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of  breakwater  intact,  forming  an  oater  harbw  containing  80  acres 
where  the  depth  is  not  less  than  12  feet,  of  which  there  are  34  acres 
where  ttie  depth  is  not  less  than  15  feet  at  low  water,  and  an  inner  har- 
bor of  9}  acres,  with  a  depth  not  less  thui  10  feet  at  low  water. 

In  the  Oswego  Biver  above  the  two  islands  the  area  15  feet  deep  at 
low  water  had  been  enlarged  by  rock  excavation  to  3|  acres. 

With  the  amount  expended  daring  the  fiscal  year  ending  June  30, 
1898, 976  cubic  yards  of  rock  was  excavated  to  the  depth  of  16  feet  at  low 
water  in  removing  a  shoal  at  the  entrance  to  the  Oswego  Biver:  14,320.1 
cubic  yards  of  sand  and  gravel  was  dredged  from  the  easterly  side  of 
the  easterly  sbore  return  of  the  outer  breakwater  and  in  the  outer  har- 
bor along  the  outer  breakwater;  three  small  breaches  in  the  outer  wall 
of  the  outer  breakwater  under  water  were  closed;  five  corners  of  cribs 
on  the  lake  face  of  the  breakwater  where  the  front  and  tie  walls  had 
separated  were  secured;  the  entire  lake  face  of  the  breakwater  was 
examined  by  a  diver  to  search  for  and  stop  small  breaches;  35  feet  of 
the  inner  breakwater  adjoining  the  light-house  pier  was  rebuilt  above 
the  low- water  line;  three  cast-iron  mooring  posts  were  purchased  and 
secured  on  the  easterly  shore  return  of  the  outer  breakwater,  and 
minor  repairs  were  made  to  both  decks  of  the  outer  breakwater  by  the 
renewal  of  plank. 

July  1. 1897,  balanoe  unexpended $36, 574.  S3 

Jane  96, 18d8,  amount  expended  daring  fisoal  year 16,096.60 

Jnly  1, 1898,  balance  unexpended 30,478.02 

July  1, 1898,  ontetanding  liabiUUeB 2,148.00 

July  1, 1896,  balance  ayailable 18^  380.02 


{Amount  that  can  be  nrofitabl^  expended  in  fiscal  year  ending  JuneSO,  1900    60, 000. 00 
Submitted  in  compliance  with  reauiremente  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  ciyil  act  of  June  4, 1897. 

(See  Appendix  O  O  4.) 

5.  Harbor  at  HacketU  Harbor^  N'.  F.-^In  its  original  condition  the  use 
of  this  harbor  was  restricted  to  vessels  drawing  6  to  9  feet  of  water. 

The  project  of  1882  was  to  deepen  it  to  12  feet  by  dredging.  In  1884 
the  project  was  extended  to  include  building  a  crib  of  timber,  ballasted 
with  stone,  on  the  shoal  in  the  harbor,  and  to  connect  it  with  the  end 
of  Shiphouse  Point  by  a  brush  and  stone  dike,  and  in  1896  to  include 
building  two  groins  of  stone  to  protect  the  point  from  erosion. 

To  June  30, 1897,  $16,418.29  had  been  expended.  At  that  date  the 
crib  and  the  brush  dike  had  been  constructed,  and  about  5  acres  had 
been  dredged  to  the  depth  of  12  feet,  but  had  shoaled,  diminishing  the 
depth  to  10  and  11  feet,  and  two  groins  of  stone  had  been  built. 

With  the  amount  expended  during  the  fiscal  year  ending  June  30, 
1898,  an  area  of  about  5  acres  in  the  harbor,  which  had  shofd^  to  about 
10  feet,  was  redredged  to  12  feet,  completing  the  project. 

July  1, 1897,  balance  unexpended $8,58L71 

June  80, 1898,  amount  expended  during  fiscal  year %  681. 71 

(Bee  Appendix  O  O  5.) 

6.  Harbor  at  Oape  Vincent^  N.  Y. — This  is  a  new  work.  Oape  Yin- 
oent  is  in  the  St.  Lawrence  Biver,  2^  miles  from  Lake  Ontario,  and 
above  a  channel  difficult  to  navigate  at  night.  Vessels  bound  up  the 
lake  lie  there  when  weather-bound  or  when  bound  down  the  river  at 
night  or  in  thick  weather. 
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The  project,  for  which  $25,000  was  appropriated  by  the  act  of  tinne 
3, 1896,  without  previous  survey,  is  to  build  a  breakwater  parallel  to 
and  600  feet  from  the  railroad  wharf;  1,600  fbet  long,  at  an  estimated 
cost  of  $320,000. 

A  survey  made  in  1896  showed  that  a  fbundation  can  be  obtained  at 
materially  less  depth  and  a  breakwater  built  at  less  cost  parallel  to  and 
500  fbet  from  the  railroad  wharf,  but  until  Congress  has  taken  action 
upon  such  modified  project,  which  was  presented  in  Appendix  IS  IS  7 
of  the  Keport  for  1897,  it  is  not  considered  permissible  to  commence 
work  at  the  new  location. 

From  a  final  examination  of  the  foundation  in  May,  1897,  it  is  esti- 
mated that  a  breakwater  of  timber  cribs,  ballasted  with  stone  upon  a 
rubble  foundation,  can  be  built  at  a  cost  of  $200,000. 

To  June  30, 1897,  $228  had  been  expended  upon  the  examination  and 
survey  of  the  site. 

July  1,  lS97y  balance  anezpended $24,777.00 

June  90, 1898,  amount  expended  during  fisoal  year 34.29 

July  1, 1886,  balance  unexpended 24, 752. 71 

{Amount  Aattimated)  required  Ibt  oomnletion  of  existing  projeot 295, 000. 00 
Amoqn  t  that  can  be  pron  tabl^  expendea  in  fiscal  jear  ending  June  30, 1900    75, 000. 00 
Submitted  ia  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  oItU  act  of  June  4, 1897. 

(See  Appendix  O  O  6.) 

7.  Shoals  between  Bister  Islands  and  Crossover  Idghtj  and  bettoeen 
Ogdmsbnrg  and  the  foot  of  Lake  Ontario^  8t.  Lawrence  River. — ^In  its 
original  eondition  the  channel  of  the  St.  Lawrence,  for  11  miles,  extend- 
ing from  Sister  Islands  Light  down  to  the  head  or  Brockville  Narrows, 
15  miles  above  Ogdensbnrg,  was  obstmcted  by  12  shoals  (ledges)  in  the 
track  of  vessels,  on  which  the  depth  was  9J  to  16  feet  at  low  water. 

The  original  project,  act  of  September  19, 1890,  was  to  remove  to 
18  feet  below  the  zero  of  the  Ogdensbnrg  ganse  Blind  Bay,  Dark 
Lsland,  and  Haskell  ledges,  between  Sister  Islands  and  Orossover 
Light,  at  an  estimated  cost  of  $43,305. 

In  1893  the  project  was  amended  to  include  the  removal  of  outlying 
spurs  of  Haskell  Shoal,  increasing  the  cost  of  the  project  to  $54,772. 

The  acts  of  August  18, 1894,  and  June  3, 1896,  authorized  expendi- 
ture for  improving  shoals  in  the  St.  Lawrence  between  Ogdensburg  and 
the  foot  of  Lake  Ontario,  and  on  October  25,  1894,  the  project  was 
extended  to  include  the  removal  of  certain  smaller  shoals. 

The  removal  of  Dark  Island  Shoal  and  Blind  Bay  Shoal  to  a  depth 
1.4  feet  greater-^i.  e.,  to  18  feet  below  the  zero  of  the  Oswego  gauge — 
was  included  in  the  improvement  April  13, 1897. 

To  June  30, 1897,  $21,085.77  had  been  expended.  With  the  amount 
expended  during  the  fiscal  year  ending  June  30,  1898,  Dark  Island 
Shoal  and  Blind  Bay  Shoal  have  been  deepened  to  18  feet  below  the 
zero  of  the  Oswego  gauge  by  the  removal  of  3,562  cubic  yards  of  rock. 

Julyl.  1897^  balance  nnexpended « $26,914.23 

Jane  90^  1S88,  amount  expended  daring  fiscal  year 26, 666. 73 

Joly  If  1S98,  balance  anexpended 247.50 

r  Amoant  (estimated)  reqaired  for  completion  of  existinff  project 60, 000. 00 


J Amonntthatcanbeprofftably expendedinflscalyearendmg JnneSO,  1900    20^ 000. 00 
]  Submitted  in  compliance  with  requirements  or  sections  2  of  river  and 
I    harbor  acts  of  1866  and  1S67  and  of  sundry  ciyil  act  of  June  4, 1897. 

(See  Appendix  O  O  7.) 
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8.  Harbor  at  Ogdensburg^  N*  T. — This  improvement  is  to  deepen  a  chan- 
nel If  miles  in  length  dose  along  the  front  of  Ogdensbnr^,  on  the  St 
Lawrence  and  Oswegatchie  rivers,  and  three  channels  to  give  access  to 
it  across  the  shoal  that  separates  it  from  the  main  channel  of  the  St. 
Lawrence,  one  leading  to  the  month  of  the  Oswegatchie  and  two  a  mile 
below  it. 

In  their  original  condition  in  1868  the  depth  at  low  water  was  9^  to 
.  10  feet  in  the  old  harbor  in  the  Oswegatchie.  8^  to  12  feet  dose  to  the 
wharves  a  mile  below,  6  feet  in  the  channel  along  the  city  front  con- 
necting those  localities,  9  feet  in  the  channel  leading  to  the  mouth  of 
the  Oswegatchie,  and  10  to  12  feet  where  the  two  lower  entrance  chan- 
nels have  been  dredged. 

The  project  of  1868  was  to  dredge  to  the  depth  of  12  feet  at  the  low- 
est stage  of  water:  (1)  The  channel  of  the  Oswegatchie  Biver  below 
the  bridge  between  the  wharf  lines;  (2)  at  the  wharves  a  mile  below; 
(3)  a  channel  150  feet  wide  along  the  city  front  connecting  those  locali- 
ties; and  (4)  a  channel  300  feet  wide  across  the  shoal  between  the  chan- 
nel of  the  St.  Lawrence  and  the  Oswegatchie,  and  to  boild,  if  necessary, 
5^500  linear  feet  of  pile-protecting  piers,  at  an  estimated  cost  of  9100,000. 
(Report  for  1868,  p.  271.)  This  project  was  completed  in  1896  by  dredg- 
ing, and  without  piers. 

The  project  of  1882  provided  for  dredging  the  channel  across  the 
shoal  to  the  mouth  of  the  Oswegatchie  to  16  feet^  and  all  the  other  chan- 
nels to  15  feet,  at  extreme  low  water,  at  an  estimated  cost  of  $76,000. 
(Beport  for  1882,  p.  2461,  and  act  of  August  2. 1882.)  Because  of  the 
quantity  of  hardpan  met  with,  the  estimate  for  tlus  project  was  increased 
to  $108,000.    (Beport  for  1885,  p.  2296.) 

In  1890  the  project  provided  for  dredging  all  the  channels  to  the 
depth  of  16^  feet  below  the  zero  of  the  Ogdensburg  gauge  (15  feet 
below  the  zero  of  the  Oswego  gauge).  (Beport  for  1890,  p.  2872.)  The 
project  was  extended  February  27, 1897,  to  dredge  to  a  depth  1  foot 
greater,  1.  e.,  to  16  feet  below  the  zero  of  the  Oswego  gauge^l7  feet  at 
ordinary  low  water— the  two  lower  entrance  channels  and  adjacent 
parts  of  the  wharf  channel  without  exceeding  the  estimated  cost  of  the 
project  of  1890. 

To  June  30, 1897,  the  amount  expended  was  $264,243.40.  At  that 
date  the  controlling  depth  at  low  water  (zero  of  Oswego  gauge)  was: 
In  the  channel  leading  to  the  Oswegatchie,  11^  feet ;  in  the  Oswegatchie, 
15  feet;  in  the  channel  along  the  city  front,  between  the  Oswegatchie 
and  the  lower  harbor,  12  feet;  in  the  lower  harbor  and  in  its  two 
entrance  channels,  14  feet. 

With  the  amount  expended  during  the  fiscal  year  ending  June  30, 
1898, 107,621  cubic  yards  of  sand,  silt,  and  mud,  with  some  hardpan  and 
bowlders,  was  removed. 

Jaly  1, 1897,  balance  unexpended $18,112. 16 

June  90, 1898,  amount  expended  during  flsoai  year 17, 963. 34 

July  1, 1898,  balance  unexpended « 148. 82 

■'■■■■    ^ 

{Amount  (estimated)  required  for  completion  of  existinff  project 87, 944. 44 
Amount  tbatcan  be  profitably  expended  in  fiscal  vearendinff  JunedO,  1900    20, 000. 00 
Submitted  in  compliance  with  requiremente  oi  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1^. 

(See  Appendix  O  O  8.) 
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EXAMINATION  OP  BESEBVOIR  SITES  IN  WYOMING  AND  COLORADO,  MADE 
IN  COMPLIANCE  WITH  RIVEB  AND  HABBOR  ACT  OF  JUNE  3, 1896. 

The  examination  of  reservoir  sites  in  Wyoming  and  Golorado  was 
made  by  Lieut.  Gol.  Hiram  M.  Ohittenden,  U.  B.  Volunteers,  captain, 
Corps  of  Engineers,  and  report,  dated  November  6, 1897,  submitted,  in 
accordance  witli  a  provision  of  the  river  and  harbor  act  of  June  3, 1896, 
as  follows: 

For  the  examination  of  sites,  and  report  upon  the  practicabili^  and  desirability 
of  constmoting  Teeerroirs,  and  other  hydranlic  works  necessary  for  the  storage  and 
ntilization  of  water,  to  prevent  floods  and  oYerflows.  erosion  of  river  banks  and 
breaks  of  levees,  ana  to  reenforce  the  flow  of  streams  dnrinff  drought  and  low- water 
seasons,  at  least  one  site  each  in  the  States  of  Wyoming  and  Colorado. 

Colonel  Chittenden  entered  upon  this  duty  with  zeal  and  with  more 
than  ordinary  personal  interest,  and  his  very  admirable  report  shows 
deep  research  and  a  close  study  of  the  subject  in  hand,  involving  the 
examination  of  a  vast  amount  of  data  and  of  territory  of  wide  extent. 
This  paper  is  accompanied  by  13  maps  and  diagrams  and  26  photographs. 

Colonel  Chittenden's  report  was  transmitted  to  this  office  by  Lieut. 
Col.  Amos  Stickney,  Corps  of  Engineers,  who  has  had  large  experience 
in  connection  with  Western  rivers,  and  attention  is  invited  to  his  remarks 
touching  the  construction  of  these  reservoirs. 

The  report  was  transmitted  to  Congress  and  printed  in  House  Doc 
Ko.  141,  Fifty-fifth  Congress,  second  session.    (See  also  Appendix  P  P.) 

SUBVET  MADE   IN  COMPLIANCE  WITH   RIVER  AND   HARBOB  ACT  OF 

JUNE  8,  1896. 

The  survey  of  Shag  Books.  Areh  BoeJcy  Blossom  Bodkj  Two  Mission 
BoekSj  and  Anita  Bockj  San  Franeiseo  Harbor ^  Oalifornia^  was  made  by 
Ool.  Cbas.  B.  Suter,  Corps  of  Engineers,  and  report  thereon  submitted 
October  13, 1897.    The  estimated  cost  of  removal  is  as  foUows: 

Anita  Rook,  to  depth  of  30  feet  below  mean  low  water $253, 080 

Arch  Rocky  to  depth  of  30  feet  below  mean  low  water 503,040 

Shaff  Rooks: 

No.  1,  to  depth  of  30  feet  below  mean  low  water 76,000 

No.  2.  to  depth  of  30  feet  below  mean  low  water 59, 580 

Blossom  Kock.  to  depth  of  30  feet  below  mean  low  water 92, 600 

Two  Mission  Kocks : 

Mission  Bay  Rook,  to  depth  of  26  feet  below  mean  low  water 112, 000 

Sonoma  Rock,  to  depth  of  25  feet  below  mean  low  water 10, 000 

Total 1,106,800 

Colonel  Suter  states  that — 

If  this  work,  or  any  part  of  it,  should  be  undertaken,  it  would  undoubtedly  be 
necessary  to  make  contracts  for  the  entire  completion  of  each  rock  by  itself.  The 
amount  to  be  appropriated  at  any  one  time  should  therefore  be  the  entire  estimate 
for  at  least  one  of  these  rooks. 

The  report  was  transmitted  to  Congress  and  printed  in  House  Doc. 
No.  105,  Fifty-fifth  Congress,  second  session.    (See  also  Appendix  Q  Q.) 

IMPEOVEMENT  OP  RIVERS  AND  HARBORS  IN  CALIFORNIA  SOUTH  OP 

SAN  PRANOISCO. 

This  district  was  in  the  charge  of  Maj.  Chas.  fi.  L.  B.  Davis,  Corps 
of  Engineers,  having  under  his  immediate  orders  Lieut.  Herbert  Dea- 
kyue,  Corps  of  Engineers,  to  January  10,  1898,  and  Capt.  James  J. 
Meyler,  Corps  of  Engineers,  since  July  3,  1897.  Division  Engineer, 
OoL  Chas.  B.  Suter,  Corps  of  Engineers. 
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1.  Ban  Diego  Earhory  California. — Sau  Di^o  Harbor  is  jast  to  the 
northward  of  the  national  boandary  of  Mexieo  and  482  naatical  miles 
to  the  southward  of  San  Francisco. 

Before  the  adoption  of  the  present  project  the  work  carried  on  had 
for  its  object  the  preservation  of  the  harbor,  which  was  being  injured 
by  the  deposit  of  material  brought  down  the  San  Diego  River  during 
flood  stages,  and  for  this  purpose  a  dike  was  built  across  the  mouth  of 
the  river  and  a  new  channel  excavated,  causing  the  river  to  empty  into 
False  Bay.   This  work  was  completed  in  1876  at  a  cost  of  $79,798.72. 

The  present  project  Ibr  the  improvement  of  the  harbor,  approved 
December  8  and  30, 1890,  has  for  its  object  the  construction  of  a  jetty 
on  Zuninga  Shoal  at  the  entrance  to  the  harbor,  the  maintaining  of  a 
channel  24  feet  deep  at  mean  low  tide  and  500  feet  wide  through  the 
middle  ground,  and  the  repairs  of  the  dike.  The  jetty  was  to  be  about 
7,500  feet  long,  extending  from  Goronado  Island  out  on  Zuninga  Shoal 
with  a  view  to  gaining  26  feet  at  mean  low  tide  on  the  outer  bar,  where 
the  survey  of  1887  showed  a  depth  of  21  feet.  The  estimated  cost  of 
this  improvement  was  (394,400. 

The  amount  expended  up  to  the  close  of  the  fiscal  year  ending  June 
30, 1897,  was  (289,715.10,  and  the  jetty  had  been  carried  a  distance  of 
2,464  feet  seaward  up  to  high  water  and  a  foundation  course  of  brush 
and  stone  891  feet  farther.    The  depth  of  21  feet  has  been  maintained. 

During  the  fiscal  year  ending  June  30, 1898,  no  work  was  done  on 
this  improvement,  as  the  contract  for  repairing  the  dike  across  the 
mouth  of  the  old  river,  to  divert  its  waters  into  False  Bay,  and  the  con- 
tract for  extending  the  jetty  were  both  completed  during  the  fiscal  year 
ending  June  30, 1897. 

July  1,1897,  balance  nnexpeoded $2,784.90 

June  30, 1898,  amount  expended  during  fisoal  year 26. 25 

July  1, 1898,  balance  unexpended 2,768.65 

{Amoant  (estimated)  required  for  completion  of  exiatinff  project 184, 400. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  endlne  J  one  80, 1900    80, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  B  B  1.) 

2.  Deep-water  harbor  at  San  Pedro  Bay^  Oali/omfo.— The  river  and 
harbor  act  of  June  3, 1896^  provided  for  the  appointment  of  a  Board  to 
determine  upon  the  location  of  a  deep-water  harbor  for  commerce  and 
refuge  in  Santa  Monica  Bay,  California,  or  at  San  Pedro,  in  the  same 
State,  the  decision  of  a  m&yority  of  the  Board  as  to  location  to  be  flual. 
The  Board  was  to  make  plans,  specifications,  and  estimates  for  said 
improvement.  After  the  Board  had  rendered  its  decision  and  submitted 
its  report  the  Secretary  of  War  was  empowered  to  make  contracts  for 
the  completion  of  the  selected  harbor  in  accordance  with  the  project  of 
the  lioard  at  a  cost  not  exceeding  in  the  aggregate  $2,900,000. 

In  accordance  with  the  provisions  of  this  act  a  Board  was  appointed, 
which  submitted  its  report  March  1,  1897,  deciding  in  favor  of  San 
Pedro  Bay.  The  report  of  the  Board  is  printed  in  Senate  Doc  No.  18, 
Fifty- fifth  Congress,  first  session. 

Bids  were  solicited  by  public  advertisement  dated  December  10, 1897, 
and  opened  February  10,  1898,  seventeen  bids  in  all  being  received} 
ranging  from  $1,303,198.54  to  $4,595,616.  The  bids,  with  an  abstract, 
were  submitted  to  the  Secretary  of  War,  and  with  his  approval,  dated 
July  19, 1898,  the  proposal  of  Messrs.  Heldmaier  &  Neu  was  accepted 
and  contract  for  the  work  was  awarded  them,  the  breakwater  to  be 
constructed  under  their  bid  at  a  cost  of  $1,303,198.54. 
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The  sum  of  9400,000  was  appropriated  for  this  work  by  the  sundry 
dvil  act  approved  July  1, 1898. 

July  1, 1897,  balanoe  unexpended v *$14^144.0S 

Amount  appropriated  by  aimdry  civil  act  approved  July  1, 1898 400, 000.00 

July  1, 1898,  balance  unexpended 414,144.66 

July  1, 1898,  outstanding liabilitiee 177.27 

July  1, 1898,  balance  avaUable 418,967.89 

{AnioiiBtthatoanbepiofltably  expended  in  flsoal  vearendinff  June80, 1900  400, 000. 00 
Submitted  in  compliance  with  reauirements  of  sections  J  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  B  B  2.) 

3.  WilmingUm  Harhor^  OoMfomia. — Wilmington  is  sitnated  at  the 
head  of  a  small  estaary,  which  has  its  outlet  in  the  bay  of  San  Pedro, 
and  is  393  nautical  miles  to  the  southward  of  San  Francisco. 

Previous  to  the  commencement  of  the  improvement,  in  1871,  there  was 
a  depth  of  less  than  2  feet  of  water  at  low  tide  at  the  entrance. 

The  original  project,  approved  July  1, 1871,  contemplated  gaining  a 
depth  of  10  feet  at  mean  low  tide  by  constructing  6,700  linear  feet  of 
breakwater  of  sheet  piling  and  crib  work  filled  with  stone,  at  an  esti- 
mated cost  of  $400,000,  but,  owing  to  the  destruction  of  part  of  the 
structure  by  storms  and  other  causes,  the  total  cost  of  this  project  was 
mcreased  to  $565,000. 

In  1881  a  farther  project  to  increase  depth  of  channel  from  10  to  15 
feet  at  mean  low  tide  by  dredging  a  reef  and  between  the  jetties,  rais- 
ing existing  works,  and  extending  the  jetties  to  18  feet  of  water  in  San 
P^ro  Bay,  at  an  estimated  cost  of  $291,766,  was  submitted.  But  on 
account  of  smallness  of  appropriations  and  consequent  delay  in  prose- 
cuting the  work — preventing  proper  control  over  currents  and  other 
physical  conditions — this  amount  was  found  to  be  inadequate,  and  in 
1886  was  increased  to  $400,000. 

In  1894  a  project  was  submitted  by  the  local  officer  in  charge  for  a 
channel  18  feet  deep  at  mean  low  tide,  which  would  permit  drafts  of  22 
to  24  feet  at  high  tide,  at  an  estimated  cost  of  $392,725,  and,  in  obedi- 
ence to  a  resolution  of  the  United  States  Senate,  the  Chief  of  Engineers 
submitted  this  report  on  February  7, 1895.  The  river  and  harbor  act  of 
June  3, 1896,  appropriated  $50,000  for  improving  the  harbor  in  accord- 
ance with  this  plan,  but  with  certain  provisos  regarding  expenditures. 

Tip  to  the  dose  of  the  fiscal  year  ending  June  30, 1897,  the  amount 
expended  on  this  improvement  was  $952,853.43,  though  no  work  has 
been  done  since  1894. 

By  this  expenditure  the  available  channel  depth  had  been  increased 
l^om  2  feet  to  14.5  feet  at  mean  low  tide,  and  as  the  high  tides  average 
nearly  6  feet,  vessels  drawing  over  20  feet  could  make  the  entrance. 

The  river  and  harbor  act  of  June  3, 1896,  provided  for  the  appoint- 
ment of  a  Board  to  decide  whether  a  harbor  of  refuge  should  be  estab- 
lished at  Santa  Monica  or  San  Pedro  (outer  harbor  of  Wilmington), 
with  the  condition  that  if  San  Pedro  was  chosen  existing  appropria- 
tions for  the  Wilmington  Harbor  should  not  be  expended.  The  Board 
having  selected  San  Pedro,  the  expenditure  of  existing  appropriations 
is  prohibited,  and  without  further  action  of  Congress  ^e  presenting  of 
an  estimate  for  the  additional  sum  required  for  the  completion  of  the 
Improvement  of  this  harbor  is  not  permissible. 

*  The  remainder  of  the  appropriation  of  $50,000,  made  by  the  river  and  harbor  act 
of  June  3,  1896,  for  deep-water  narbor  at  Santa  Monica  Bay  or  San  Pedro  Bay,  Cali- 
fornia, was  expended  by  the  Board  provided  by  said  act. 


472    RBPOBT  OF  TH£  CHIEF  OF  ENGINEERS,  U.  8.  ABMT. 

Jnly  1, 1897,  balance  nnexpended $62, 146. 57 

June  30,  1898,  amount  expended  during  fiscal  year 685.57 

July  1, 1898,  balance  unexpended 51,461.00 

July  1,  1898,  outstanding  liabiUtiee 40.00 

July  1,  1898,  balauoe  available 6L42L00 

(See  Appendix  B  R  3.) 

4.  San  Luis  Obispo  Harbor^  California. — Ban  Lnis  ObiBpo  Harbor  is 
9  miles  to  the  sonthward  and  westward  of  the  town  of  San  Luis  Obispo, 
216  nautical  miles  from  San  Francisco. 

It  is  a  bight  of  the  coast  about  18  miles  long  between  Point  San  Lnis 
on  the  north  and  Point  Sal  on  the  south.  The  upper  end,  where  Port 
Harford  is  situated,  has  a  wharf,  and  is  the  part  used  for  commercial 
purposes.  Whaler  Beef,  extending  nearly  half  a  mile  to  the  southward 
and  eastward  of  Point  San  Luis,  forms  more  or  less  of  a  natural  break- 
water, but  during  the  winter  season  it  is  exposed  to  the  heavy  swell 
caused  by  southerly  gales. 

The  original  project,  approved  September  22, 1888,  was  to  construct 
a  breakwater  of  rough  stone  on  Whaler  Beef,  extending  from  Point 
San  Luis  to  Whaler  Island  and  thence  to  a  point  where  the  outer  reef 
rises  above  high  water.  Its  length  when  completed,  including  the 
island,  was  to  be  nearly  2,000  feet,  and  it  was  to  be  broaght  up  to  the 
plane  of  mean  low  water.  The  estimated  cost  was  $284,989.  This 
project  was  subsequently  modified  January  17, 1893,  so  as  to  raise  the 
structure  up  to  a  height  of  6  feet  above  high  water,  with  a  thickness 
on  top  of  20  feet  and  such  side  slopes  as  may  be  assumed  under  the 
action  of  the  sea,  at  an  estimated  cost  of  $568,660. 

The  amount  expended  up  to  the  close  of  the  fiscal  year  ending  June 
30, 1897,  was  $122,619.85. 

On  the  above-mentioned  dat«  the  breakwater  had  been  extended 
out  700  feet  from  Whaler  Island,  of  which  distance  510  feet  had  been 
brought  up  to  a  height  of  6  feet  above  high  wat^r,  40  feet  to  high 
water,  and  150  feet  to  mean  low  water.  This  makes  the  total  length  of 
breakwater,  including  the  island,  1,281  feet,  leaving  700  feet  yet  to 
complete  the  breakwater. 

During  the  fiscal  year  ending  June  30,  1898,  the  breakwater  was 
extended  130  feet,  90  feet  of  which  has  been  brought  up  to  a  height  of 
4  feet  above  high  water  and  40  feet  to  mean  low  water. 

July  1, 1897,  balance  unexpended 152,880.15 

June  30, 1898,  amount  expended  during  fiscal  year 48, 845. 28 

July  1, 1898,  balance  unexpended 8,634.87 

{Amount  (estimated)  required  for  completion  of  existing  project 893, 660. 00 
Amountthatoanbenrofitablvexpendedinfiscalvear endineJuneSO,  1900    70^000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 
(See  Appendix  B  B  4.) 

IMPROVEMENT  OP  OAKLAND  HARBOR,  OF  SAN  JOAQUIN  AND  SACRA- 
MENTO RIVERS  AND  TRIBUTARIES,  CALIFORNIA,  AND  OP  RIVERS 
AND  HARBORS  IN  CALIFORNIA  NORTH  OP  SAN  FRANCISCO. 

This  district  was  in  the  charge  of  Oapt.  Oasslus  E.  Gillette,  Oorps  of 
Engineers,  to  July  7, 1897,  having  under  his  immediate  orders  Oapt 
James  J.  Meyler,  Corps  of  Engineers,  to  July  3, 1897 ;  in  the  temporary 
charge  of  Maj.  Ghas.  E.  L.  B  .Davis,  Oorps  of  Engineers,  irom  July  7 
to  October  18, 1897,  and  in  the  charge  of  Maj.  W.  H.  Heuer,  Oorps  of 
Engineers,  since  October  18, 1897,  with  Lieut.  Meriwether  L.  Walker, 
Oorps  of  Engineers,  under  his  immediate  orders  from  May  4  to  14, 1898. 
Division  Engineer,  OoL  Ghas.  B.  Suter,  Oorps  of  Engineers. 
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1.  Oakland  Harbor^  Califamia. — [This  work  was  in  charge  of  OoL 
Chaa.  B.  Sater,  Corps  of  EDgineers,  to  November  16, 1897.1  The  prin- 
cipal features  of  this  improvement  as  originally  projected  are  (1)  two 
mid-tide  training  walls  of  mbblestone  extended  from  the  shore  west- 
ward into  San  Francisco  Bay  about  2  miles;  (2)  a  connection  by  a  canal 
1^  miles  in  length  with  the  estuary  of  San  Leandro;  (3)  a  dam  at  the 
mouth  of  this  estuary;  (4)  dredging  of  basins  and  channels  to  give  a 
depth  of  22  feet  at  low  water,  which,  at  high  tide,  will  accommodate 
vessels  of  the  largest  class. 

Two  modifications  of  the  original  project  have  been  adopted,  namely, 
to  increase  the  width  of  tidal  canal  from  300  to  400  feet  and  to  raise 
the  crest  of  jetties  from  half  tide  to  full  high  water.  In  the  original 
condition  of  the  entrance  the  low-water  channel  depth  Was  about  2 
feet,  admitting  at  time  of  high  tide  vessels  drawing  6  to  8  feet  of  water. 

The  total  amount  appropriated  for  improving  harbor  at  Oakland, 
Gal.,  to  June  30, 1897,  was  (2,004,600.  and  the  total  amount  expended 
to  that  date  was  $1,776,449.22.  During  the  fiscal  year  $4,821.60  has 
been  expended,  making  a  total  to  June  30, 1898,  of  $1,781,270.82. 

The  facilities  for  navigation  on  June  30,  1898,  permitted  vessels 
drawing  19  feet  of  water  to  pass  from  San  Francisco  Bay  to  Oakland 
at  ordinary  high  water.  The  low-water  depth  of  20  feet  held  over 
8,500  feet.  There  was  a  depth  of  18  feet  over  1,»00  feet  of  length,  and 
for  the  remaining  8,500  feet  the  low-water  depth  was  14  feet.  The 
shoalest  spot  is  on  the  bar  just  off  the  mouth  of  jetties,  where  the  avail- 
able depth  is  13  feet  at  low  water.  The  width  of  this  channel  was  about 
300  feet.  In  the  upper  harbor  the  basin  channel,  originally  made  200 
feet  wide  and  8  feet  deep,  had  shoaled  2  feet  in  four  years.  No  work 
was  done  during  the  year  on  the  dredged  channel. 

Contract  for  continuing  the  dredging  in  the  jetty  and  city  ftx)nt  chan- 
nels was  made  April  5, 1898.  At  the  end  of  the  fiscal  year  work  had 
just  been  commenced. 

The  sundry  civil  act,  June  4, 1897,  appropriated  $200,000  for  continu- 
ing the  improvement  of  Oakland  Harbor,  and  at  the  same  time  modi- 
fied the  act  of  June  3, 1896,  so  as  to  allow  this  improvement  to  go  on 
under  the  existing  project  to  the  extent  of  $686,000,  but  without  refer* 
ence  to  its  completion,  and  authorizes  continuing  contracts,  which,  how- 
ever, must  not  obligate  the  Government  in  advance  of  appropriations 
for  a  larger  expenditure  in  any  one  year  than  25  per  cent  of  the  total 
amount  authorized  to  be  expended,  viz,  $686,000. 

It  is  proper  to  add  that  it  is  not  believed  that  the  work  can  be  com- 
pleted with  the  sum  remaining  to  be  appropriated  under  the  existing 
estimate,  but  that  this  sum  wUl  have  to  be  increased. 

Jalj  1,1897,  balance  unexpended $228,150.78 

Amount  appropriated  by  sundry  civil  act  approved  July  1, 1898 133, 000. 00 

361,150.78 
June  30, 1898,  amonnt  expended  daring  fiscal  year 4,821.60 

July  1, 1898,  balance  unexpended 366,329.18 

July  1, 1898,  amount  covered  by  uncompleted  contracts 101, 500.00 

July  1,1898,  balance  available 254,8297l8 

{Amount  (estimated)  required  for  completion  of  existing  project 888, 000. 00 
Amonnttbatcanbeprofitablyexpendedin  fiscal  vearendiDffJune30, 1900  133^000.00 
Submitted  in  compliance  witb  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  SSI.) 

J2.  San  Joaquin  Biver^  California, — ^Before  improvement  the  low- water 
channel  to  Stockton  was  only  6  feet  in  depth  and  contained  several 
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sharp  bends,  where  navigation  was  difficult,  while  the  npper  river,  above 
Stockton,  was  navigable  for  bat  a  few  months  in  the  year,  during  high- 
water  stage,  and  part  of  that  time  for  boats  drawing  not  more  than  2 
feet  of  water. 

The  plan  for  improvement  was  adopted  in  1877,  and  slightly  modiiled 
in  1881  and  1888.  It  had  for  its  object  to  secure  and  maintain,  by 
dredging,  a  channel  9  feet  deep  at  low  water,  and  100  feet  wide  through 
the  tidal  portions  of  the  river  and  Stockton  Slongh  to  Stockton,  and  a 
channel  in  Mormon  Slough,  4  feet  deep  at  low  water  and  100  feet  wide, 
to  Miller's  warehouse;  also  temporary  improvement  of  the  low- water 
channel  of  the  upper  river  by  dredging,  scraping,  removal  of  snags,  and 
the  closure  of  Paradise  Gut  and  Laird  Slough. 

The  amount  expended  on  the  improvement  of  this  river  to  June  30, 
1897,  was  $362,763.87. 

The  following  results  were  obtained  to  June  30, 1897 :  Dredging  under 
the  approved  project  was  commenced  in  1877,  and  has  been  carried  on 
each  year  during  the  low-water  stage  of  the  river.  It  has  given  a  good 
low-water  channel  9  feet  in  depth  to  Stockton.  The  river  has  also  been 
straightened  by  3  cut-offs  near  Devils  Elbow,  1  at  Head  Beach,  a 
double  cut-off  in  the  narrows  below  Stockton,  and  a  double  cut-off  at 
Twenty-one  Mile  Slough.  The  cut-offs  made  havfi  shortened  the  dis- 
tance to  Stockton  4^mileB;  all  have  been  self-maintaining.  The  cuts 
at  Head  Beach  and  Twenty-one  Mile  Slough  were  not  completed  to  full 
width.  Paradise  Cut  was  closed  by  a  dam  in  1888,  which  has  since 
been  rebuilt  and  kept  in  repair.  A  dam  across  Laird  Slou^^h  was  built 
in  1891,  and  has  since  been  partly  rebuilt  and  kept  in  repair. 

The  amount  expended  on  this  river  during  the  fiscal  year  ending 
June  30, 1898,  was  $21,670.71,  making  the  total  amount  thus  far  ex- 
pended on  its  improvement  $384,422.58. 

Daring  the  past  fiscal  year  a  channel  of  the  required  depth  to  Stock- 
ton has  been  maintained  by  dredging;  a  bad  sand  bar  which  formed 
at  Grayson  in  the  upper  river  was  removed  by  a  wing  dam,  and  obstruc- 
tions removed  from  the  river  at  Morrison  Bend  and  Bells  Landing  by 
blasting.  The  cut-offs  at  Head  Beach  and  Twenty-one  Mile  Slough 
were  dredged  out  to  the  full  width  and  depth,  and  are  now  completed. 

Commerce  on  the  river  is  large,  important,  and  increasing.  It  is 
carried  on  12  steamers,  averaging  550  tons  each ;  14  barges,  averaging  at 
least  100  tons  each,  and  several  scow  schooners.  The  commerce  of  the 
San  Joaquin  Biver  during  1897  amounted  to  454,955  tons,  of  which  there 
was  carried  on  the  lower  river  440,864  tons  and  112,039  passengers. 

The  amount  required  for  the  completion  of  the  existing  project  is 
indeterminate. 

The  State  of  Galifornia,  by  its  legislature,  has  appropriated  $300,000 
for  drainage,  reclamation,  and  incidentally  for  river  improvement 
The  State  authorities  have  asked  the  Secretary  of  War  for  permission 
to  make,  at  State  expense,  three  additional  cut-offs  in  this  river  below 
Stockton,  and  this  authority  has  been  granted. 

July  1,1897,  balance  tmexpended $68,746.18 

Jnne  30, 1888,  amonnt  expended  during  fiscal  year 21,670.71 

July  1, 1898,  balance  unexpended 47,075.43 

{Amount  (estimated)  required  for  completion  of  existing  project (*) 
Amount  tnat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1900    20, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  ciyil  act  of  June  4, 1887. 
(See  Appendix  S  S  2.) 

*  Indeterminate. 
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3.  Mokelumne  River ^  OaUfomia. — ^In  its  original  condition  navigation 
on  tbis  river  was  difficult  on  account  of  numerous  snags  and  overhang- 
ing trees,  and  later  on  because  of  shoaling  at  New  Hope  Landing  and 
the  growth  of  a  point  of  land  opposite  that  place  which  interfered  with 
the  landing  of  boats. 

The  project  adopted  in  1884  had  for  its  object  the  removal  of  trees 
and  snags  obstructing  navigation.  The  project  was  increased  in  1892 
to  inclade  dredging  and  the  removal  of  the  point  of  land  opposite  New 
Hox>e  Landing. 

Up  to  June  30, 1897,  917,111.66  had  been  expended  on  the  improve- 
ment of  this  river,  and  nothing  has  been  spent  since.  No  work  has 
been  done  during  the  year. 

The  commerce  of  this  river  is  carried  on  by  one  steamer  of  385  tons, 
making  regular  trips,  and  a  few  scow  schooners  running  at  irregular 
intervals.  The  total  tonnage  carried  in  the  calendar  year  1897  was 
52,771  tons. 

The  amount  required  for  the  completion  of  this  project  is  indeter- 
minate. 

July  1;  1897,  balance  unexpended $888.34 

Jnly  1;  1898,  balanee  BBezpended ••         888.34 

(See  Appendix  S  S  3.) 

4.  Sacramento  and  Feather  rivers.  Oalifornia. — Before  improvement 
navigation  on  these  rivers  was  difficult  and  dangerous  above  Sacra- 
mento, on  account  of  snags,  shoals,  and  rapids.  Below  Sacramento  the 
river  was  deep  and  navigation  easy.  Since  that  time  the  river  bed, 
from  the  mouth  of  the  Feather  down,  has  been  in  places  badly  filled  up 
with  mining  debris. 

In  1874  a  project  was  adopted  having  for  its  object  the  improvement 
of  the  low- water  channels  of  the  Upper  Sacramento  and  the  Feather 
rivers  by  removing  snags,  scraping  bars,  and  the  construction  of  tem- 
porary wing  dams.  No  attempt  at  permanent  improvement  was  con- 
templated. In  1890  the  project  was  increased  to  include  the  closure  of 
Faines  Break,  a  crevasse  If  miles  below  the  city  of  Sacramento.  In 
1892  it  was  again  increased  to  includcT  the  closure  of  Jacob  Slough,  a 
crevasse  above  the  city  of  Sacramento,  the  treatment  of  the  Yuba  Kiver 
near  and  above  Marysville,  a  locality  in  which  an  enormous  amount  of 
mining  debris  had  been  deposited,  and  the  removal  of  obstructions  in 
the  Lower  Sacramento  Eiver. 

The  amount  expended  on  these  rivers  to  June  30, 1897,  was  $679,225.71. 

The  work  to  June  30, 1897,  secured  a  low- water  channel  with  a  least 
depth  of  7  feet  from  Baisun  Bay  to  Sacramento,  4  feet  from  Sacramento 
to  Butte  Oity,  3  feet  from  Butte  City  to  Tehama,  and  2J  feet  from 
Tehama  to  Bedbluff,  and,  in  the  Feather  Biver,  2  feet  to  Marysville. 

The  amount  expended  on  the  Sacramento  and  Feather  rivers  during 
the  fiscal  year  ending  June  30, 1898,  has  been  $30,292.98,  making  the 
total  amount  thus  far  expended  on  the  improvement  of  these  rivers 
$709,518.69. 

During  the  past  fiscal  year  navigation  has  been  maintained  with  the 
depths  above  stated. 

The  snag  boat  worked  in  the  Sacramento  Biver  from  July  1  to  Decem- 
ber 9, 1897,  one  hundred  and  sixty-two  days,  work  being  done  in  the 
Upper  and  Lower  Sacramento  rivers  and  Georgiana  Slough.  During 
the  year  1,159  snags  were  removed  from  the  river  and  213  overhanging 
trees  cut  from  the  banks;  1,094  blasts  were  fired,  using  4,281  pounds 
No.  1  dynamite.    The  boat  ran  2,004  miles.    Temporary  wing  dams 
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were  built  at  Jennings  Bar,  Dover  Ohate,  Calls  Bend,  Monroeville,  and 
Sacramento,  and  the  dam  at  Parrott  Bend  was  repaired. 

The  survey  of  the  Sacramento  River,  which  had  been  made  as  fiur  as 
Princeton  in  the  previous  fiscal  year,  was  completed. 

The  commerce  on  the  upper  river,  including  the  Feather,  is  carried 
on  6  steamers,  averaging  133  tons,  and  8  barges,  averaging  600  tons. 
On  the  lower  river  the  commerce  is  carried  on  9  steamers,  averaging 
408  tons,  and  22  barges,  averaging  600  tons. 

In  addition  to  the  balance  available,  $25,000  will  be  required  to  oper- 
ate the  snag  boat  so  as  to  maintain  navigation  in  the  Sacramento  and 
Feather  rivers  to  June  30, 1900. 

The  river  and  harbor  act  of  June  3, 1896,  provided  for  the  appoint- 
ment of  three  engineer  officers  for  the  purpose  of  carrying  on  the 
improvement  of  the  Sacramento  and  Feather  rivers.  As  this  Board 
has  the  matter  of  a  new  project  for  the  improvement  of  these  rivers 
under  consideration,  no  estimate  other  than  the  cost  of  running  the 
snag  boat  to  June  30, 1900,  is  presented. 

The  amount  required  for  the  completion  of  the  existing  project  is 
indeterminate. 

Jaly  1, 1897,  balance  unexpended $80,774.39 

Jane  90, 1898,  amoant  expended  daring  fiscal  year 90, 293.98 

July  1, 1898, balance  unexpended 60,48LS1 

f  Amoant  (estimated)  reqnired  for  completion  of  exi^tinff  project (*) 
Amount  that  can  be  prohtably  expended  in  flscal  vear  ending  Jane  SO,  1900    36,  OOO.  00 
Sabmitted  in  compliance  with  reqnirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  oiyil  act  of  June  4»  1897. 

(See  Appendix  S  S  4.) 

5.  Napa  River  J  California. — Napa  Biver,  before  improvementy  had  an 
average  low-water  depth  of  5  feet,  with  the  exception  of  the  bars, 
where  the  depth  was  reduced  to  less  than  1  foot  on  the  crests.  The 
ordinary  rise  of  the  tide  being  5  feet,  there  was  each  day  a  practicable 
depth  of  6  feet,  and  vessels  of  4  feet  draft  could  navigate  the  river 
during  that  time,  which,  however,  varied  from  day  to  day. 

The  approved  project  consists  in  dredging  the  bars  between  Oarr  Bend 
and  Vernon  Mills,  in  the  immediate  vicinity  of  Napa  Oily,  cutting  off 
projecting  points  of  land  so  as  to  obtain  a  channel  75  feet  wide  and  4 
feet  deep  at  mean  low  water,  and  removing  obstructions  such  as  snags, 
logs.  etc. 

Work  upon  this  improvement  was  commenced  in  1889,  and  in  that 
year  a  channel  was  dredged  through  the  different  bars  between  Oarr 
Bend  and  the  highway  bridge  at  Third  street,  Napa  City,  and  the  river 
was  cleared  of  snags.    The  channel  was  again  dredged  in  1891. 

Ui)  to  June  30,  1897,  $21,337.30  had  been  spent  on  the  improvement 
of  this  stream.  No  work  has  been  done  and  no  funds  exi>ended  during 
the  past  fiscal  year. 

The  amount  of  commerce  reported  as  carried  on  this  stream  during 
the  year  1897  was  60,900  tons. 

This  channel  being  a  tidal  portion  of  a  silt-bearing  stream,  dredging 
does  not  form  a  permanent  improvement;  consequently  the  amount 
required  ibr  completion  of  existing  project  is  indeterminate. 

July  1, 1897,  balance  unexpended $4,162.70 

July  1, 1898,  balance  unexpended ^163.70 

(See  Appendix  S  S  5.) 

*Indetfinninato. 
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6.  Petaluma  Greek,  Oalifomia, — ^Before  improvement  the  channel  of 
this  creek  was  very  crooked,  and  in  places  dry  at  low  water,  naviga- 
tion depending  almost  entirely  on  the  tide.  Its  length  was  then  18.5 
miles. 

In  1880  a  project  was  adopted  for  the  improvement  of  this  creek  by 
straightening  it  by  cnt-offs  and  dredging  it  so  as  to  obtain  a  channel 
60  feet  wide  and  3  feet  deep  at  low  water.  In  1892  the  project  was 
enlarged  to  make  the  channel  as  deep  as  fands  would  permit. 

The  amount  expended  on  this  work  to  June  30,  1897,  was  $60,960.54. 
Nothing  has  been  spent  and  no  work  done  during  the  year. 

The  commerce  of  this  creek  is  carried  on  one  steamer  of  294  toncL 
and  several  scow  schooners.  It  consists  of  agricultural  products  ana 
manufactured  goods.  The  tonnage  of  the  creek  for  the  past  year  could 
not  be  obtained. 

The  amount  required  for  completion  of  the  existing  project  is  inde- 
terminate. 

July  ly  1897,  balance  anezpended $89.46 

July  1, 1898,  balance  unexpended Si^.46 

i Amount  (estimated)  required  for  completion  of  existing  project..  Indeterminate. 
Amount  that  can  be  profitably  expendea  in  fiscal  year  endiug  Juue30, 1900     4^  000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  oiyil  act  of  June  4, 1897. 

(See  Appendix  S  S  6.) 

7.  Humboldt  Harbor  <md  Bay,  Oalifomia. — ^Before  improvement  the 
harbor  was  obstructed  by  a  troublesome  and  variable  sand  bar,  inclos- 
ing the  entrance  about  a  mile  distant  Across  the  submerged  bar  was 
a  channel  which  was  exceedingly  shifting,  uncertain,  and  dangerous; 
its  low-water  depth  has  been  occasionally  as  much  as  25  feet  and  fre- 
quently as  little  as  9  feet.  The  bar  frequently  changed  in  position,  the 
greatest  range  being  about  1^  miles.  Vessels  were  often  storm-bound 
in  the  harbor  for  long  periods.  There  were  also  numerons  shoals  within 
the  harbor  close  to  the  wharves,  rendering  it  difficult  for  vessels  to 
reach  Eureka,  Areata,  and  Hookton,  the  main  shipping  points  on  the 
bay. 

in  1881  a  project  for  improving  the  inside  harbor  was  adopted,  with  a 
view  to  securing,  by  dredging,  a  channel  12  feet  deep  and  100  feet  wide 
to  the  head  of  Eureka  wharves,  and  one  10  feet  deep  and  100  feet  wide 
to  Areata  and  Hookton.  This  project  was  completed  in  1884  at  a  cost 
of  $80,884.69.  These  channels  have  since  silted  up  materially  and  are 
again  an  impediment  to  navigation. 

In  1882  a  project  was  adopted  for  improving  the  entrance,  with  the 
object  of  increasing  the  depth  of  water  over  the  bar,  by  constructing  a 
low-tide  brush  and  stone  jetty,  extending  seaward  from  the  end  of  the 
south  spit  for  a  distance  of  6,000  feet.  Its  estimated  cost  was  $600,000. 
In  1891  a  Board  of  Engineer  Officers  recommended  the  raising  of  this 
jetty  to  high  tide,  and  the  addition  of  another,  making  two  stone  and 
brush  jetties,  nearly  parallel,  about  2,100  feet  apart,  starting  from  the 
north  and  south  spits,  respectively,  and  extending  seaward  to  the  18-foot 
contour,  with  such  groins  as  might  be  found  necessary  during  the  prog- 
ress of  the  work.  The  north  jetty  was  not  to  be  begun  until  the  com- 
pletion of  the  south.  The  total  cost  of  these  jetties  and  the  necessary 
bank  protection  was  estimated  at  $1,715,115,  in  addition  to  the  sum  of 
$342,500,  which  had  already  been  appropriated.  In  1892  the  project 
was  slightly  modified  so  as  to  start  the  north  jetty  fi*om  the  end  of  the 
dike  already  built  for  shore  protection,  making  that  a  part  of  the  jetty. 
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The  oonstraction  of  the  north  jetty,  so  far  as  thought  necessary  to  pre- 
vent erosion,  without  waiting  for  the  completion  of  the  south  jetty,  was 
also  authorized.  The  river  and  harbor  act  of  July  13, 1892,  placed  the 
improvement  under  the  continuous-contract  system. 

The  amount  expended  on  this  work  to  June  30, 1897,  was  $1,407,861.86, 
of  which  $80,884.69  was  for  dredging  insidethe  harbor,  and  $1,326,977.17 
for  improving  the  entrance. 

Up  to  June  30, 1897,  the  north  jetty  had  been  completed.  The  foun- 
dation of  the  south  jetty  had  been  completed  to  bent  341,  a  distance  of 
5,456  feet.  The  jetty  had  been  raised  to  full  height  to  bent  200,  and  to 
low- water  mark  or  above  to  bent  258.  The  channel  across  the  bar  had 
a  depth  of  22  feet,  and  was  already  1,000  feet  in  width. 

During  the  fiscal  year  ending  June  30,  1898,  there  was  expended 
$246,780.99,  making  the  total  amount  thus  far  expended  $1,654,642.85. 

During  the  past  fiscal  year  work  has  been  confined  to  the  soutn  jetty, 
and  consisted  of  jetty  extension  and  building  up  the  partly  completed 
portions  of  the  work  with  rock,  of  which  134,191  tons  was  placed  in  the 
work  during  the  year.  At  the  close  of  the  year  the  rock  in  the  jetty 
was  above  low  water  to  bent  395,  thence  sloping  down  to  —18  feet  at  bent 
423,  and  thence  gradually  sloping  to  the  end,  which  is  at  bent  462.  or 
7,392  fbet  distant  from  the  commencement.  There  is  a  good  23ioot 
channel,  1,000  feet  wide,  across  the  bar. 

The  commerce  of  this  harbor  is  carried  on  by  three  steamers,  plying 
regularly  between  San  Francisco  and  Humboldt  Bay,  and  numerous 
coasting  vessels,  both  sail  and  steam.  The  total  tonnage  of  vessels 
arriving  and  departing  during  the  past  year  was  482,226  tons. 

In  compliance  with  requirements  of  joint  resolution  of  Congress 
approved  May  7, 1898,  an  estimate,  amounting  to  $75,000,  was  submit- 
ted to  Congress  under  date  of  June  8, 1898,  for  redredging  a  channel 
200  feet  in  bottom  width,  about  8,900  feet  in  length,  to  a  uniform  depth 
of  15  feet  below  water  surface  at  mean  low-tide  level.  This  estimate 
was  printed  in  House  Doc.  No.  528,  Fifty-fifth  Congress,  second  session, 
and  is  submitted  herewith  as  part  of  Appendix  S  8  7. 

Jnly  1, 1897,  balance  unexpended $486^688.14 

Amount  appropriated  by  tundry  ciyil  act  approyed  July  1, 1898 100, 000. 00 

686,638.14 
June  90, 1898,  amount  expended  during  fiscal  year...., 246,780.99 

July  1, 1898,  balance  unexpended 889,857.15 

July  1, 1898,  outstanding  fiabilitiee $60,000.00 

July  1, 1898,  amount  ooyered  by  uncompleted  contracts 289, 857. 15 

839,857.16 

(Amount  (estimated)  required  for  completion  of  existing  project 148, 115.00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1900  148^  115. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  riyer  and 
barber  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  S  S  7.) 

IMPROVEMENT  OF  RIVERS  AND  HARBORS  IN  OREGON,  OF  UPPER 
COLUMBIA  RIVER  AND  TRIBUTARIES,  OREGON  AND  WASHINGTON,  AND 
OF  CLEARWATER  RIVER,  IDAHO. 

The  works  in  this  district  were  in  the  charge  of  Maj.  W.  L.  Fisk, 
Oorps  of  Engineers,  to  November  30,  1897;  of  Lient.  Col.  Charles  L, 
Potter,  U.  S.  Yolnnteers,  first  lieutenant,  Corps  of  Engineers,  from 
November  30, 1897,  to  May  11, 1898,  and  in  the  charge  of  Major  Fisk 
Bince  May  11, 1898.  Division  Engineer,  CoL  Chas.  B.  Suter,  Corps  of 
Engineers. 
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i.  Port  Orfoti  Hariorj  Oregon. — ^The  river  and  barber  act  of  AngiiBt 
18, 1894,  provided  fbr  a  survey  of— 

Port  Orfoid,  with  a  Tiew  to  improying  the  same  for  shipping  parpcees  and  as  a 
harbor  of  refuge,  oommencing  at  Grayeyard  Point  and  by  Jetty,  sea  wall,  or  other 
proner  oonstmction,  extending  soatherly  or  southeasterly  into  the  ocean  three  hun- 
orea  or  more  feet,  if  neeessary^  and  suitable  for  vessels  of  middle  dnvft;  and,  see- 
ondly.  if  necessary,  b^  another  jetty,  sea  wall,  or  other  constructive  work,  extending 
from  the  next  high  point  or  headland  southwesterly  four  hundred  or  more  feet,  so  as 
to  accommodate  vessels  of  maximum  draft. 

The  report  (Annual  Report,  Ohief  of  Engineers,  1895,  Part  Y,  pp. 
3491-3501)  submitted  in  compliance  with  the  above-quoted  item  stated 
that: 

Port  Orford  is  an  open  roadstead  and  village  on  the  coast  of  Oregon,  51i  miles 
north  of  the  California  and  Oregon  boundary  line. 

and  that: 

An  inspection  of  the  maps  shows  that  Port  Orford  is  wide  open  to  the  sea  to  the 
southward,  the  direction  from  which  come  the  worst  storms,  and  that  the  con- 
structions as  located  are  nearly  head  on  to  the  sea  and  do  not  provide  any  inclosed 
anchorage  area.  This  being  the  case,  it  is  certain  that  they  do  not  and  can  not  be 
eonsidered  as  providinjBf  in  the  remotest  degree  a  **  harbor  of  refuge."  Therefore  this 
view  of  the  proposed  improvements  must  be  entirely  cast  aside,  and  they  must  be 
eonsidered  solely  in  relation  to  their  use  for  ''shipping  purposes,"  as  mentioned  in 
the  law. 

These  eonstmotions  for  ''shipping  purposes"  are  therefore  construed  to  be  piers  or 
wharves,  and  the  estimate  herewith  is  for  their  construction  as  wharves  for  oommer- 
eial  shipping  purposes. 

It  i$  also  proper  to  add  that  the  wharves  can  be  used  with  regularity  only  dnrinc 
the  summer  season  and  when  northerly  weather  prevails.  They  can  not  be  used 
durinff  the  prevalence  of  heavy  southerly  winter  weather.  For  the  same  reasons 
the  wharves  most  be  built  during  the  summer  months. 

The  only  way  that  a  harbor  of  refuge  can  be  constructed  at  Port  Orford  Is  by 
building  a  breakwater  apnroximately  on  the  lines  laid  down  by  the  engineers  and 
Boards  of  Engineers  who  have  had  the  matter  under  consideration. 

The  report  contained  an  estimate  of  9203,366  for  conBtructing  a  wharf 
firain  Graveyard  Point;  also  an  estimate  for  constructing  the  wharf  from 
Nellys  Point,  ''the  next  high  i>oint  or  headland  southwesterly." 

As  between  the  two  locations,  Graveyard  Point  and  Nellys  Point, 
Oongress  appears  to  have  iiavored  the  former,  inasmuch  as  the  river 
i^d  harbor  act  of  June  3, 18d6,  contained  the  following  item: 

Improving  Port  Orford  Harbor,  at  Grave  Yard  Point,  Oregoti,  according  to  plan 
recommended  by  Captain  Thomas  W.  Symons,  of  the  Corps  of  Engineers^  as  ^er 
House  Document  Numbered  Three  hundred  and  thirteen,  Fifty-third  Congress,  third 
session,  January  thirtieth,  eighteen  hundred  aud  ninety-five,  to  cost  not  to  exceed 
two  hundred  and  three  tbonsand  three  hundred  and  thirty-six  dollars,  and  the  unex- 
pended balance  of  the  appropriation  heretofore  made  March  third,  eighteen  hundred 
and  seventy-nine,  for  the  establishment  of  a  harbor  of  refuse  on  the  Pacific  coast  is 
hereby  transferred  to  be  expended  on  this  improvement,  if  in  the  opinion  of  the 
Secretary  of  War  the  interests  of  commerce  demand  such  expenditure. 

No  action  has  been  taken  by  the  Secretary  of  War  upon  this  item, 
and  until  he  decides  that  ^<  the  interests  of  commerce  demand  such 
expenditure"  no  money  is  to  be  expended  for  work  at  this  locality 
under  the  terms  of  the  act. 

The  act  of  June  3, 1896,  also  provided  for  a  survey  of  ''Port  Orford 
Harbor,  Oregon,  with  estimate  of  cost  of  improvement  and  imx)ortance 
to  shipping  and  commerce."  The  report  submitted  in  compliance  with 
this  item,  and  printed  in  House  Doc.  No.  247,  Fifty-fifth  Congress,  sec- 
ond session,  and  also  as  Appendix  T  T  24  of  this  report,  was  to  the 
effect  that  the  present  shipping  and  commercial  importance  of  Port 
Orford  is  utterly  insignificant  when  considered  in  connection  with  the 
very  large  sum  required  to  adequately  protect  the  harbor  ftom  storms, 
estfoaati^  by  a  Board  of  Engineers,  in  report  of  November  19, 1890,  to 
be  $7,821,960.    (Annual  Beport,  Ohief  of  Engineers,  1891,  p.  3310.) 
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A  history  of  the  ezaminatioiis,  surveys,  and  reports  npon  the  sahjecfe 
of  the  proposed  improyement  of  Port  Orford  Harbor  ap  to  1891  (siDoe 
which  time  there  has  been  bat  little  change  in  conditions)  is  given  in 
the  Annual  Report  of  the  Chief  of  Engineers  for  1891^  pages  3305^3312. 

July  1, 1897,  bftUnoennexpended $140,868.62 

July  1, 1808,  iMUaiioeanexpeiided 140,868.63 

{Amount  (ettimftted)  roqnired  for  completion  of  exiBtinK  project 62, 477.48 
Sabmitted  in  compHftDce  with  requirementi  of  Motions  2  of  riyer  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  T  T 1.) 

2.  Ooquille  River,  Oregon  (general  improvement). — ^The  original  chan- 
nel at  the  entrance  to  the  Ooquille  Biver  skirted  the  south  headland 
for  some  distance,  as  shown  on  the  map  opposite  page  2682  of  the 
Annual  Report  of  the  Ohief  of  Engineers  for  1882,  Part  III,  and  was 
tortuons,  shoal,  shifting,  and  studded  with  rocks.  The  depth  over  the 
bar  at  the  entrance  at  low  tide  was  bat  about  3  feet;  at  mean  high  tide 
a  little  over  7  feet. 

The  original  plan  for  improvement  (report  printed  in  the  Annual 
Report  of  the  Ohief  of  Engineers  for  1879,  Part  II,  p.  1806)  provided 
for  the  construction  of  two  parallel  high- tide  mbblestone  jetties  800 
feet  apart,  to  confine  and  control  the  incoming  and  outgoing  waters  so 
as  to  cause  them  to  scoar  a  channel  throngh  the  sand  spit  on  the  north 
side  of  the  entrance,  the  jetties  to  run  out  to  sea  a  sufficient  distance 
to  maintain  a  channel  over  the  bar  with  the  least  depth  of  12  teet  at 
low  tide.    Estimated  cost,  $164,200. 

The  law  of  Angast  11, 1888,  and  the  law  of  September  19,  1890,  in 
making  appropriations  for  continning  the  work  of  improvement  at  the 
entrance  to  the  river,  authorized  the  expenditure  of  t^,000  and  $3,000, 
respectively,  in  removing  snags  in  the  13  miles  of  the  upper  portion 
of  the  river  between  Ooquille  and  Myrtle  Point,  and  $6,883.90  was  so 
expended. 

In  1880  the  proposed  depth  of  12  feet  at  low  tide  to  be  obtained  in 
the  new  channel  at  the  entrance  to  the  bay  was  reduced  to  10  feet;  in 
1888  it  was  reduced  to  8  feet,  and  in  1891  the  plan  was  changed  to  pro- 
vide that  the  jetties  should  be  600  feet  apart  at  their  outer  ends,  instead 
of  800  feet. 

In  1892  the  estimate  of  cost  for  completing  the  improvement,  includ- 
ing predous  appropriations  (and  including  the  $6,883.90  expended  in 
removing  snags  in  the  river  between  Ooquille  and  Myrtle  Point  under 
the  acts  of  Oongress  of  August  11, 1888,  and  September  19, 1890),  was 
increased  from  $164,200  to  $285,000.  (Annual  Report  of  the  Ohief  of 
Engineers  for  1892,  Part  III,  pp.  2664-2665.) 

The  amount  expended  to  June  30, 1897,  inclusive  of  the  $6,883.90 
expended  in  removing  snags  in  the  upper  river,  was  $148,999.16,  and 
resulted  in  the  construction  of  the  south  jetty  for  the  distance  of  2,116} 
feet,  and  in  the  construction  of  the  north  jetty  for  the  distance  of  510 
feet,  thereby  closing  up  the  old  channel  and  securing  a  new,  straight 
channel  across  the  bar  with  a  low-tide  depth  varying  i^om  4  to  10  feet, 
this  variation  being  due  to  the  shifting  sands  which  are  driven  in  by 
storms.  The  position  of  the  new  channel  and  the  manner  in  which  the 
old  channel  to  the  south  of  the  new  channel  has  been  filled  up  by  the 
effect  of  the  jetties  are  shown  on  the  map  opposite  page  3324  of  the 
Annual  Report  of  the  Chief  of  Engineers  for  1893,  Part  IV. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1898^ 
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resulted  in  strengthening  the  south  jetty  and  in  extending  it  270J  feet^ 
giving  it  the  total  length  of  2,387  feet.  No  work  was  done  during  the 
year  on  the  north  jetty.  The  work  done  on  the  south  jetty  during  the  year 
resulted  in  maintaining  the  depth  heretofore  obtaiued  over  the  bar  rather 
than  in  increasing  it.  No  material  increase  in  this  depth  can  be  secured 
until  the  north  jetty  is  extended  farther  out  to  sea,  as  contemplated  by 
the  existing  project. 

The  maximum  draft  that  may  be  carried  June  30, 1898,  at  mean  low 
tide  over  the  shoalest  part  of  the  locality  under  improvement  is  about 
7  feet. 

Ccmmeroial  iiaUsHoi. 


Tons. 

1879 7,000 

1882 6,630 

1883 9,438 

1884 13,100 

1885 7,649 

1886 9,080 

1887 6,631 

1888 29,197 

1889 '- 29,309 


Tons. 

1890 23,223 

1891 15,994 

1892 19,362 

1893 14,491 

1894 14,180 

1895 16,256 

1896 21,106 

1897 25,620 


'NoTB.— The  statistics  for  1895,  1896,  and  1897  are  for  calendar  years,  those  for 
years  prior  to  1895  for  flsoal  years  ending  June  30. 
Statistics  for  years  not  named  are  not  ayailable. 

Jnly  1,  1897,  balance  unexpended $21,000.84 

Jnne30,  1898,  amount  expended  during  fiscal  year ., 19,420.73 


Jnlyl,  1898,  balance  unexpended 1,580.11 

July  1, 1898,  outstanding  liabmties 68.20 


July  1, 1898,  balance  avaUable 1,511.91 


r  Amount  (estimated)  required  for  completion  of  existing  project 115, 000. 00 

J  Amount  that  can  be  prontabl^  expended  in  fiscal  vear  endinj?  June  30, 1900    40, 000. 00 
1  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 


t    harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 
(See  Appendix  T  T  2.) 

3.  Ooquille  River j  Oregon^  between  OoquilU  am,d  Myrtle  Potn/.— The 
Goquille  Eiver  is  formed  by  the  North,  East,  Middle,  and  South  forks, 
which  unite  in  the  vicinity  of  the  town  of  Myrtle  Point.  It  is  a  tidal 
river,  navigable  by  small  coasting  vessels  from  its  mouth  in  the  Pacific 
Ocean  up  to  Goquille,  a  distance  of  about  25  miles,  and  by  river  steam- 
ers from  Goquille  to  Myrtle  Point,  a  farther  distance  of  about  13  miles, 
when  not  obstructed  by  snags  and  shoals. 

Before  improvement,  however,  that  portion  of  the  stream  between 
Goguille  and  Myrtle  Point  had  become  so  filled  with  snags  and  the  nat- 
ural accumulation  of  debris  due  to  increased  cultivation  of  the  soil  and 
removal  of  forests  that  the  river  steamers  were  unable  to  reach  Myrtle 
Point  at  low  summer  stages  and  were  compelled  to  stop  during  such 
stages  at  Eoberts  Landing,  1%  miles  below  Myrtle  Point. 

The  original  project  for  improvement,  adopted  in  1892  (report  printed 
in  the  Annual  Report  of  the  Chief  of  Engineers  for  1891,  Part  V,  pp. 
3280-3283),  provided  for  deepening  the  channel  from  C/oquille  to  Myrtle 
Point  to  4  feet  at  mean  low  water  by  removing  snags  and  by  construct- 
ing wing  dsfms  at  several  i)oiDts  to  scour  out  shoals.  The  width  of  the 
improved  channel  was  limited  to  50  feet,  on  account  of  the  small  vol- 
ume of  the  river.  The  estimated  cost  of  the  improvement  was  placed 
ENa  9a 31 
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at  $26,000,  exclasive  of  $6,883.90  expended  ander  acts  of  Gongreas  of 
Anjirast  11, 1888,  and  September  10, 1890. 

Tlie  stream  was  resarveyed  in  1894,  and  it  was  foand  that  rains  had 
caused  landslides  and  much  soil  to  come  into  the  apper  branches  and 
the  main  stream,  resulting  in  filling  the  latter  with  sediment  in  its  more 
gently  flowing  x>ortions.  The  river  for  4^  miles  below  Myrtle  Point  was 
much  more  shallow  than  was  the  case  farther  down,  and  the  conditions 
in  the  If  miles  between  Myrtle  Point  and  Roberts  Landing  were  par- 
ticularly bad,  requiring  that  the  waters  be  confined  between  pile  dikes 
about  60  feet  apart,  or  between  a  pile  dike  and  a  strongly  revetted 
shore,  and  dredging  the  required  channel  50  feet  wide  and  4  feet  deep 
at  low  water,  the  material  so  dredged  to  be  placed  behind  the  pile  dikes. 
The  revised  estimate  of  cost  of  completing  the  improvement,  including 
this  latter  work  (Annual  Report,  Chief  of  Engineers  for  1895,  Part  V, 
pp.3350-^51),was  $43,176.48, which  amount,  with  the  amountsexpended 
from  the  appropriations  made  by  the  acts  of  Congress  of  July  13, 1892, 
and  August  18, 1894,  brings  the  estimated  total  cost  to  $50,980.77. 

The  amount  expended  up  to  the  close  of  the  fiscal  year  ending  June 
30, 1897,  $8,559.64,  resulted  in  the  removal  of  many  snags  and  the  con- 
struction of  small  wing  dams  at  Roberts  Island  and  Rackcliffe  Bar, 
which  afforded  a  temporary  improvement  to  the  navigable  capacity  of 
the  stream. 

The  expenditures  during  the  fiscal  year  ending  June  30, 1898,  resulted 
in  the  removal  of  a  large  number  of  snags,  the  construction  of  dikes  and 
shore  protection  between  Roberts  Landing  and  Rackcliffe  Landing,  a 
distance  of  five-eights  of  a  mile,  and  dredging  a  channel  50  feet  wide 
and  4  feet  deep  through  several  gravel  shoals  between  those  points. 
At  the  time  this  work  was  begun,  on  June  18, 1897,  sections  of  the  river 
above  Coquille  were  almost  impassable  at  low  tide. 

At  the  close  of  operations,  on  October  12,  1897,  the  river  steamers 
experienced  no  difficulty  in  running  upstream  as  far  as  Roberts  Land- 
ing, but  small  bars  have  since  formed,  which  prevent  the  steamers  from 
navigating  the  stream  above  Norway,  3  miles  below  Myrtle  Point, 
excepting  when  the  stage  of  water  is  high. 

The  maximum  draft  that  may  be  carried  June  30, 1898,  at  mean  low 
tide  in  the  10  miles  between  Coquille  and  Norway  is  4  feet,  and  in  the 
8  miles  between  Norway  and  Myrtle  Point  1  foot. 

CommeroM  tiatUUoB. 


Tons. 

1896 8,205 

1897 4,293 


Tons. 

1898 1,242 

1894 1,692 

1895 1,409 

NoTK.— The  statistios  for  1896  and  1897  are  for  calendar  years;  those  for  years 
prior  to  1896  for  fiscal  years  ending  Jnne  30. 

Jnly  1, 1897. balance  unexpended $13,440.86 

Jnne  90,  Id&S,  amount  expended  during  fiscal  year 13, 279.91 

Jnly  1, 1898,  balance  unexpended 160.45 

Jnly  1, 1898,  outstanding  liabilities 3.20 

July  1,1898.  balance  avaUable 157.25 

f  Amount  ^estimated)  required  for  completion  of  existinf  proj ect 28, 980. 77 
Amount  tnatcan  be  profitably  expended  in  fisosdyear  ending  June  80, 1900    15, 000. 00 
Submitted  in  compliance  with  requirements  of  seotious  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 

(Bee  Appendix  T  T  3.) 
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4.  Entrance  to  Ooo$  Bay  and  Harbor,  Oregon. — The  obstmotion  which 
origiDally  existed  at  the  entrance  to  Ooos  Bay  consisted,  first,  of  the 
exterior  bar,  and,  second,  of  inner  shoals  formed  by  the  sands  which 
accamnlated  in  the  spring,  sammer,  and  antnmn,  during  the  times  when 
the  northwesterly  storms  prevail.  Under  the  influence  of  these  winds 
the  sand  spit  on  the  north  side  of  the  entrance  to  the  bay  advanced 
toward  the  south,  contracting  the  navigable  channel  under  Ooos  Head 
to  a  very  narrow  width,  and  usually  causing  the  outer  channel  to  follow 
the  west  side  of  the  sand  spit  in  a  tortuous  course  across  the  bar  (see 
middle  portion  of  chart  opposite  p.  2264  of  the  Annual  Report  of  the 
Chief  of  Engineers  for  1884,  Part  III).  The  low-water  depth  on  the 
bar  was  sometimes  as  little  as  10  feet.    The  mean  rise  of  tide  was  5.6  feet. 

The  original  project  for  improvement,  approved  by  the  Secretary  of 
War  on  November  24, 1879  (printed  in  the  Annual  Report  of  the  Ghief 
of  Engineers  for  1880,  Part  III,  p.  2323),  provided  for  the  <<  construction 
of  a  jetty  from  a  i)oint  250  yards  below  the  northern  extremity  of  Fossil 
Point  on  a  line  toward  the  east  end  of  Coos  Head,  this  line  in  plan 
curving  so  as  to  be  directed  at  its  outer  end  to  the  head,  or  a  little  to 
the  north  of  it,  the  structure  to  be  of  wood  and  stone,  or  stone,  as  may 
be  found  besf  The  object  of  this  jetty  was  to  deflect  the  ebb  tides  so 
as  to  hasten  the  destruction  of  the  southerly  end  of  the  north  sand  spit, 
to  prevent  in  the  future  an  undue  contraction  of  the  channel  at  Coos 
Head.  The  estimated  cost  of  the  jetty  was  placed  at  $600,000.  The 
position  of  the  jetty  is  shown  to  the  right  on  the  chart  opposite  p.  2264 
of  the  Annual  Report  of  the  Chief  of  Engineers  for  1884,  Part  III. 

The  present  approved  project  (printed  in  the  Annual  Report  of  the 
Chief  of  Engineers  for  1890,  pp.  2936-2965)  provides  for  the  construc- 
tion of  two  high-tide  rubblestone  jetties,  the  north  jetty  to  extend  sea- 
ward from  the  southern  end  of  the  north  sand  spit  and  the  south  jetty 
to  start  from  Coos  Head,  the  two  jetties  to  converge  so  that  the  outer 
entrance  shall  have  a  width  of  about  1,500  feet,  their  object  being  to 
create  and  maintain  a  low- water  bar  depth  of  at  least  20  feet.  The  pres- 
ent project  also  provides  for  reclaiming  the  sands  of  the  north  spit  so  as 
to  prevent  them  from  being  blown  into  the  channel.  The  estimated 
cost  of  this  improvement  is  $2,466,412.20,  independent  of  the  amount 
expended  on  the  original  project.  The  positions  of  the  proposed  jetties 
are  shown  in  the  chart  opposite  p.  3162  of  the  Annual  Report  of  the  Chief 
of  Engineers  for  1891,  Part  V. 

The  amount  expended  under  the  original  project,  abandoned  when  the 
present  project  was  adopted,  was  $213,750,  and  resulted  in  the  construc- 
tion of  a  jetty  about  1,760  feet  in  length,  located  as  provided  by  that  pro- 
ject, which  caused  a  partial  erosion  of  the  southern  end  of  the  north 
sand  spit  and  opened  a  channel  over  the  outer  bar  well  to  the  south  of 
and  deeper,  wider,  and  less  shifting  than  the  original  channel. 

The  amount  expended  under  the  present  project  up  to  June  30, 1897, 
$465,276.37,  resulted  in  the  partial  .enrockment  of  the  north  jetty 
throughout  its  entire  projected  length  of  9,600  feet. 

That  the  improvement  will  ultimately  prove  to  be  a  very  successftil 
one  from  an  engineering  standpoint  is  demonstrated  by  the  fact  that  a 
low-water  channel  depth  on  the  bar  varying  from  18  to  22  feet  was 
obtained  with  the  north  jetty  but  partially  built  and  with  nothing 
whatever  having  been  done  toward  constructing  the  south  jetty. 

Some  exx)eriments  have  been  made  in  reclaiming  the  sands  of  the 
north  spit  by  planting  various  kinds  of  grasses,  etc.,  thereon. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1898, 
resulted  in  raising  4,528  feet  of  the  outer  half  of  the  north  jetty  up 
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to  bigh-tide  level.  This  work  served  to  maintain  the  low-water  depth 
of  from  18  to  22  feet  heretofore  obtained  on  the  bar  rather  than  to 
increase  it. 

The  maximnm  draft  that  may  be  carried  on  Jane  30, 1898,  at  mean 
low  tide  over  the  shoalest  part  of  the  locality  nuder  improvement  is 
abont  18  feet. 

Cammereidl  iiatUtioi, 

Tons.      I  Tdns. 

1883 93,380  '  1898 109,044 

1885 75,718  ,  1894 109,162 

1886 109,988  1895 128,544 

1890 242,329  I  1896 144,934 

1892 136,065  |  1897 115,896 

Note. — The  Btatistioa  for  1895, 1896,  and  1897  are  for  calendar  years ;  those  for  years 
prior  to  1895  for  fiscal  years  ending  Jnne  30. 
Statistics  for  years  not  named  are  either  not  available  or  are  incomplete. 

Jnly  1,1897,  balance  unexpended $59,723.68 

June  80,  18S^,  amount  expended  daring  fiscal  year 48,731.48 

July  1,1898,  balance  unexpended 10,992.14 

July  1, 1898,  outstanding  liabiUties 65.00 

Jnly  1, 1898,  balance  avaUable 10,927.14 

Amount  (estimated)  required  for  completion  of  existing  prelect 1, 941, 412. 20 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,1900 100,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  T  T  4.) 

5.  Harbor  at  Coos  Bapj  Oregon  {dredging). — ^In  the  upi>er  portion  of 
Ooos  Bay  and  its  tributary  sloughs  are  a  number  of  shoals  which  inter- 
fere with  low-tide  navigation,  the  principal  one  being  just  below  Marsh- 
field,  the  chief  town  on  the  bay,  on  which  there  was  a  least  low-tide 
depth  of  but  5  feet  at  the  time  of  survey  in  1891. 

This  shoal  is  composed  of  mud  deposited  in  the  sluggish  waters  of 
Isthmus  Slough  when  Coos  Biver  is  in  flood,  and  it  caused  considera- 
ble annoyance,  especially  to  the  colliers,  as  they  are  compelled  to  wait 
until  full  high  tide  before  they  can  go  to  and  from  the  coal  bunkers  sit- 
uated above  Marsbfield,  near  the  mouth  of  Isthmus  Slough.  Another 
mud  shoal,  with  a  least  low- tide  depth  of  but  8  feet,  just  above  the 
bunkers  or  the  Oregon  Coal  and  Navigation  Company,  interferes  with 
navigation  to  a  large  sawmill  at  Bay  City. 

The  project  for  improvement,  submitted  in  report  of  survey  dated 
May  16, 1891  (report  printed  in  the  Annual  Report  of  the  Chief  of  Engi- 
neers for  1891,  Part  V,  pp.  3284-^285),  contemplated  the  construction 
of  a  small  dipper  dredge  boat,  with  two  hopper  scows,  and  dredging  a 
channel  10  feet  deep  at  low  tide  and  100  feet  wide  at  the  bottom  through 
the  Marshfield  and  the  Isthmus  Slough  shoals,  at  an  estimated  cost  of 
$27,390. 

The  act  of  Congress  of  August  18, 1894,  appropriated  $13,000  <<for 
the  construction  or  purchase  of  a  dredger  and  operating  the  same  in 
removing  obstructions  from  and  deepening  the  harbor  of  Coos  Bay  in 
front  of  Marshfield." 

Proposals  for  furnishing  machinery  for  a  dipper  dredge  were  opened 
on  January  24, 1895,  and  it  was  found  that  the  cost  of  the  machinery, 
the  expense  of  transporting  it  from  place  of  manufacture  to  Coos  Bay, 
the  cost  of  constructing  a  hull  upon  which  to  mount  it,  and  the  cost  of 
setting  it  up  ready  for  operation  would  exceed  the  amount  appropriated. 
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The  act  of  Oongress  of  June  3, 1896,  appropriated  $14,390,  with  the 
provision  <^that  so  mach  of  this  snm  as  may  be  necessary  shall  be 
added  to  the  amount  now  on  hand  for  the  construction  or  purchase  of 
a  dredge  and  two  hopi)er  scows,  and  that  dredging  within  the  limit  of 
this  appropriation  may  be  contracted  for  in  the  discretion  of  the  Ohief 
of  Engineers,  and  in  such  portion  of  the  bay  as  may  be  found  necessary." 

As  the  localities  to  be  dredged  were  where  the  channel  was  narrow, 
with  broad  tide  flats  alongside,  affording  very  easy  disposition  of 
dredged  material  through  a  pipe  line,  but  necessitating  a  very  long  and 
expensive  tow  if  a  dipper  dredge  were  used  and  the  dredged  material 
handled  in  dump  scows,  attention  was  turned  to  the  question  of  build- 
ing a  pump  dredge  and  the  necessary  pipe  line  instead  of  a  dipper 
dredge.  Investigation  proved,  however,  th&t  it  would  be  practically 
impossible  to  use  a  pipe  line  without  infringing  upon  certain  patents, 
and  the  owners  of  these  patents  demanded  what  was  considered  an 
unreasonable  sum  for  the  right  to  use  their  type  of  appliances. 

Under  the  circumstances  it  was  considered  that  the  best  results 
could  be  obtained  by  entering  into  a  contract  providing  for  the  neces- 
sary dredging,  but  as  the  law  resi)ecting  the  purchase  or  construction 
of  a  dredge  and  scows  was  consider^  mandatory,  it  was  decided 
proper  to  submit  the  subject  to  Oongress  with  the  view  of  having  the 
law  changed  so  as  to  permit  the  option  of  contracting  for  the  work  of 
dredging.  The  necessary  amendment  to  the  original  act  was  made  by 
the  sundry  civil  act  approved  July  1, 1898,  and  the  work  of  dredging 
will  be  undertaken  as  soon  as  the  necessary  prelimiuary  action  to  that 
end  can  be  had. 

The  amount  expended  to  June  30, 1897,  $515.08,  was  for  advertising 
for  proposals  and  printing  specificatious  for  dredge  machinery  and  in 
investigating  the  various  types  of  machinery  and  appliances. 

Nothing  was  expended  during  the  fiscal  year  ending  June  30, 1898. 

Oommercial  statistics. — It  is  estimated  that  fully  three-fourths  of  the 
total  commerce  of  Ooos  Bay  must  pass  over  the  Marshfield  and  Isthmus 
Slough  shoals. 

During  the  year  ending  December  31, 1897,  which  was  an  average 
one  so  far  as  commerce  is  concerned,  the  total  commerce  of  Ooos  Bay 
was  115,896  tons,  principally  coal  and  lumber. 

JtQy  1, 1897,  balance  unexpended $26, 874. 92 

Joly  1,1898,  balance  unexpended 26,874.92 

(See  Appendix  T  T  5.) 

6.  Ooos  River  J  Oregon. — Ooos  River  is  the  principal  tributary  of  Coos 
Bay,  and  empties  into  the  bay  at  its  head,  opposite  the  town  of  Marsh- 
field.  At  a  point  5^  miles  from  its  mouth  it  divides  into  two  branches, 
known  as  the  North  and  South  forks,  up  each  of  which  tidal  influence 
extends  for  about  8^  miles.  The  stream  flows  through  a  narrow  fertile 
valley  and  is  the  only  means  of  transportation  in  that  section  of  the 
country.  It  was  originally  much  obstructed  by  snags,  bowlders,  and 
bowlder  shoals. 

The  project  adopted  in  1896  (printed  in  the  Annual  Report  of  the 
Ohief  of  Engineers  for  1895,  Part  V,  pp.  3502-3505)  provides  for  remov- 
ing snags  and  bowlders,  cutting  through  bars,  etc.,  where  necessary,  to 
secure  a  chaunel  50  feet  wide  throughout  the  5^  miles  of  the  main  river 
and  8^  miles  of  each  fork,  at  an  estimated  cost  of  $5,000. 

The  expenditures  to  June  30, 1897,  $130,  were  for  preliminary  work. 

The  expenditures  during  the  fiscal  year  ending  June  30, 1898,  resulted 
in  obtaining  the  desired  50-ibot  channel  throughout  the  22^  miles  gov- 
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ered  by  the  project.  The  improvement  resnltin^  from  the  removal  of 
the  worst  obstractions  has  been  very  satisfactory  to  those  interested  in 
the  navigation  of  the  stream. 

On  account  of  the  near  exhaustion  of  fdnds  it  was  necessary  to  leave 
a  number  of  the  smaller  snags  in  the  stream.  These  could  be  removed 
in  one  more  season's  operations. 

The  maximum  draft  that  may  be  carried  on  June  30, 1898,  at  mean 
low  tide  over  the  shoalest  part  of  the  location  under  improvement  is 
from  2  to  3  feet. 

During  the  calendar  year  1896  the  commerce  on  the  river  amounted 
to  13,204  tons,  and  in  1897, 16,534  tons. 

Jnlyl,  1897»  bftlanoe  unexpended ••..    $4^870.00 

JoneSO,  1898,  amonnt  expendedMoring  AbcaI  year 3^734.74 

July  1,1898;  balance  unexpended • • 1,136.96 

(See  Appendix  T  T  6.) 

7.  Umpqua  Biverj  Oregon. — This  stream  rises  in  the  Cascade  Moun- 
tains, near  Mount  Thielsen,  flows  westward  in  a  tortuous  course,  and 
empties  into  the  Pacific  Ocean  about  175  miles  south  of  the  mouth  of 
the  Columbia  Eiver. 

A  partial  examination  of  the  stream  from  Scottsburg,  26  miles  above 
its  mouth,  up  to  Bosebnrg,  about  70  or  80  miles  above  Scottsburg,  was 
made  in  1870,  and  it  was  found  to  be  obstructed  throughout  between 
those  points  by  rapids,  and  in  some  places  divided  at  extreme  low 
water  into  half  a  dozen  or  more  streams,  varying  in  width  from  2  to  30 
feet,  separated  from  each  other  by  walls  of  rock  as  high  as  6  feet. 
(Annual  lieport  of  the  Chief  of  Engineers  for  1871,  p.  909.) 

The  original  project  for  improvement,  adopted  in  1871  (printed  in  the 
Ad  Dual  Report  of  the  Chief  of  Engineers  for  1871,  p.  909),  provided 
for  blasting  and  removing,  at  an  estimated  cost  of  $22,500,  some  of  the 
principal  obstructions  between  Scottsburg  and  Bosebnrg,  to  euable 
small  steamboats  to  navigate  that  portion  of  the  stream.  The  stream 
was  improved  as  contemplated  in  the  fall  of  1871,  but  steamboating 
in  that  portion  of  it  proved  unprofitable  and  was  discontinued, 
(reports  printed  in  the  Annual  Report  of  the  Chief  of  Engineers  for 
1872,  pp.  986,  988-989.) 

In  1885  the  Secretary  of  War  authorized  the  expenditure  of  the  unex- 
pended balance  of  the  appropriation  of  $22,500,  made  by  act  of  Con- 
gress of  March  3, 1871,  in  removing  some  reefs  near  and  below  Scotts- 
burg, to  obtain  a  channel  3  feet  deep  at  low  water  and  50  feet  wide, 
for  the  benefit  of  small  screw  vessels  plying  the  stream  at  and  below 
Scottsburg.  (Annual  Report  of  the  Chief  of  Engineers  for  1880, 
Part  III,  pp.  2333-2336,  and  for  1886,  Part  III,  p.  2006.) 

The  project  was  extended  in  1890  (Annual  Report  of  the  Chief  of 
Engineers  for  1887,  pp.  2499-2501 ;  for  1889,  pp.  2527-2528,  and  for  1890, 
pp.  3005-3009)  to  provide  for  removing  ledges  and  bowlders  at  and 
below  Scottsburg,  to  obtain  a  channel  50  feet  wide  and  4  feet  deep  at 
low  water  in  the  2^>  miles  from  Scottsburg  to  the  mouth  of  the  river,  at 
an  estimated  cost  of  $9,000,  or  $33,500  including  previous  appropria- 
tions. The  revised  estimate  of  1894  (Annual  Report  of  the  Chief  ot 
Engineers  for  1894,  Part  IV,  pp.  2570-2571)  placed  the  additional 
amount  required  for  completing  the  project  at  $6,000,  making  the  total 
estimated  cost  $39,500. 

The  exi>enditures  to  June  30, 1897,  $33,529.98,  resulted  in  improving 
the  stream  above  Scottsburg  under  the  original  project,  as  above  stated, 
and  in  beginning  the  work  of  making  a  channel  50  feet  wide  and  4  feet 
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deep  at  low  water  from  Scottsbnrg  to  the  month,  as  provided  by  the 
ezistiDg  project. 

The  expeuditares  daring  the  fiscal  year  ending  Jane  30, 1898,  resulted 
in  the  removal  of  633.68  cubic  yards  of  stone  Arom  the  ledges  below 
Scottsbnrg,  and  although  the  small  sum  available  for  prosecuting  the 
work  did  not  permit  of  obtaining  the  low-water  depth  of  4  feet  at  all 
points,  it  is  believed  that  the  channel  as  improved  fairly  meets  the 
requirements  of  the  present  limited  navigation  of  the  stream  between 
Scottsburg  and  the  mouth,  one  small  steamer  of  about  20  inches  draft, 
which  makes  daily  trips  between  those  points,  being  able  to  transport 
the  freight  and  passengers  offered. 

Commercial  staHaUa, 


Tons. 

1893 22,986 

1894 22,660 

1895 24,891 

1896 17,953 

1897 22,420 


Tans. 

1879 9,367 

1881 15,238 

1888 21,839 

1890 30,427 

1891 34,072 

1892 27,165 

Note.— The  statistics  for  1896  and  1897  are  for  calendar  years ;  those  for  years  prior 
to  1896  for  ^cal  years  ending  Jnne  30. 
Statistics  for  years  not  named  are  not  available. 

Joly  1, 1897, balance  unexpended $5,970.02 

Jnne  sO,  18SKB,  amount  expended  during  fiscal  year 5, 689.91 

July  1, 1898,  balance  unexpended 280.11 

(See  Appendix  T  T  7.) 

6.  Mouth  of  Siuslaw  River,  Oregon. — ^The  Siuslaw  River  enters  the 
sea  through  a  shifting  sand  beach  without  headland  or  other  fixed  point 
to  mark  the  entrance.  The  channel  across  this  outer  bar  has  a  range 
of  about  1  mile  and  the  depth  of  water  on  the  bar  varies  from  5  to  12 
feet  at  low  water. 

The  project  for  improvement  approved  by  the  Secretary  of  War  on 
August  4, 189  L  "(report  printed  in  the  Annual  Report  of  the  Chief  of 
Engineers  for  1891,  Part  V,  pp.  3175-3182),  provides  for  confining  the 
outgoing  and  incoming  waters  between  high-tide  rubblestone  jetties, 
so  located  as  to  direct  the  currents  upon  the  ocean  bar  in  a  direction 
practically  perpendicular  to  the  coast,  the  jetties  to  converge  until  they 
are  600  feet  apart  at  the  crest  of  the  bar,  the  north  jetty  to  be  4,500  feet 
long,  with  an  approach  to  a  wharf  located  under  Cannery  Hill  3,000 
feet  long,  the  south  jetty  to  be  3,200  feet  long,  with  an  approach  to  a 
wharf  located  opposite  Cannery  Hill  2,400  feet  long.  With  these  jet- 
ties it  is  estimated  that  a  depth  of  8  feet  at  low  tide  will  be  maintained 
ai>on  the  bar  that  will  lie  in  front  of  the  entrance.  The  estimated  cost 
of  the  improvement  is  $700,000. 

The  charts  opposite  page  3174  and  page  3178  of  the  Annual  Report 
of  the  Chief  of  Engineers  for  1891,  Part  Y,  show  the  positions  of  the 
prox>6sed  jetties. 

The  amount  expended  to  June  30, 1897,  $95,327.37,  resulted  in  the 
construction  of  the  north  jetty  receiving  wharf,  the  construction  of  a 
railway  trestle  approach  3,029  feet  long,  from  the  receiving  wharf  to  the 
root  of  the  north  jetty,  and  the  construction  of  483  feet  of  the  north 
jetty. 

The  expenditures  during  the  fiscal  year  ending  June  30, 1898,  resulted 
in  extending  the  north  jetty  for  the  distance  of  428  feet,  giving  it  a 
total  length  of  9U  feet 
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Kothing  has  been  done  toward  the  constrnction  of  the  south  jetty, 
the  project  providing  that  the  north  jetty  shall  be  constracted  first. 

The  depth  on  the  bar  has  not  been  materially  increased  since  the  con- 
struction of  the  north  jetty  was  began,  and  no  permanent  improve- 
ment in  that  respect  is  anticipated  in  advance  of  the  further  extension 
of  the  north  jetty. 

The  maximum  draft  that  may  be  carried  June  30, 1898,  at  mean  low 
tide,  over  the  shoalest  part  of  the  locality  under  improvement  is  7^  feet. 

Cammeroial  bUUUUob,  . 


TODB. 

1895 15,296 

1896 7,184 

1897 2,239 


Tona. 

1892 2.381 

1893 7,000 

1894 8,050 

The  statistics  for  1896  and  1897  are  for  calendar  years;  the  statistics  for  the  yean 
previous  to  1896  are  for  fiscal  years  ending  June  30. 

July  1, 1897,  balance  unexpended $26,672.63 

June  30, 1898,  amount  expended  during  fiscal  year 24, 576. 93 

July  1, 1898,  balance  unexpended 2,095.70 

July  1,1898,  outstanding  liabilities 60.00 

July  1, 1898,  balance  available 2,035.70 


i  compli 
[    harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  T  T  8.) 

9.  Ahtea  River,  Oregon, — The  31  miles  of  the  stream  from  the  upper 
forks  down  to  the  head  of  tide,  in  which  distance  there  is  an  average 
fall  of  8  feet  to  the  mile,  was  originally  much  obstructed  by  rocks  and 
by  drift  collected  by  three  small  wooded  islands. 

The  project  adopted  in  1896  (printed  in  the  Annual  Report  of  the 
Chief  of  Engineers  for  1895,  Part  V,  pp.  3605-3509)  provided  for  improv- 
ing the  downstream  navigation  of  the  Alsea  River  at  the  higher  stages, 
from  the  upper  forks  down  to  the  head  of  tide,  by  removing  the  natural 
obstructions  so  that  roughly  constructed  push  boats,  from  28  to  36  feet 
long  with  6  to  8  foot  beams  and  carrying  from  10,000  to  16,000  pounds 
of  freight  each,  could  be  taken  downstream  with  less  danger,  the  esti- 
mated cost  of  the  improvement  being  $3,000. 

The  expenditures  to  June  30, 1897,  $29.19,  were  for  preliminaries. 

The  expenditures  daring  the  fiscal  year  ending  June  30, 1898,  resulted 
in  the  removal  of  all  isolated  rocks,  and  snags,  logs,  stumps,  etc.,  that 
interfered  with  high-water  navigation  in  the  31  miles  covered  by  the 
project,  and  the  trees  and  brush  on  the  several  islands  were  also  cut 
close  to  the  ground  and  burned,  to  prevent  them  from  collecting  drift. 

It  has  been  impracticable  to  obtain  a  statement  of  the  commerce 
handled  on  this  stream.  It  may  be  stated,  however,  that  the  only  other 
means  of  transporting  the  products  of  the  Upper  Alsea  Valley  is  by  a 
tedious  and  costly  haul  over  a  rough  mountain  road  to  Oorvallis,  Oreg., 
the  cost  varying,  with  the  condition  of  the  road,  from  50  cents  to  $1.25 
per  100  pounds.  The  cost  of  transporting  the  products  down  the  Alsea 
River  in  push  boats  (costing  from  $16  to  $20  each,  and  abandoned  after 
one  trip)  varies  irom  12^  cents  to  16  cents  per  100  pounds. 

July  1,1897,  balance  unexpended $2,970.81 

June  30;  1898^  amount  expended  during  fiscal  year 1, 920. 19 

Julyl,  1898,  balance  unexpended I|060.fi2 

(See  Appendix  TT  9.) 
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10.  Yaquina  Bay^  Oregon, — Prior  to  improvement  the  prevailing  depth 
over  the  bar  at  the  entrance  to  the  bay  varied  from  7  to  8  feet  at  low 
tide,  and  three  distinct  channels  existed,  known  as  the  north,  middle, 
and  south  channels.  The  mean  rise  of  tide  was  about  7  feet.  The 
south  channel  was  the  one  most  used,  but  was  reudered  dangerous  by 
the  presence  of  rocks.  The  middle  channel,  although  free  of  rocks,  was 
usually  the  shoalest  of  the  three  and  was,  therefore,  seldom  used.  The 
north  channel,  besides  being  long  and  tortuous,  was  so  studded  with 
rocks  that  it  was  considered  unnavigable.  Owing  to  the  shifting  nature 
of  the  bar,  these  channels  were  constantly  changing,  both  in  position 
and  depth. 

The  act  of  Oongress  of  June  14,  1880,  appropriated  $40,000  for  the 
improvement  of  the  entrance  to  Yaquina  Bay.  As  this  appropriation 
was  made  without  a  survey  by  the  Engineer  Department  having  been 
first  made,  the  officer  charged  with  the  duty  of  submitting  a  plan  for 
improvement  was  authorized  to  first  make  a  careful  survey  of  the  har- 
bor. This  survey  was  made  in  August-October,  1880,  and  the  project 
for  improvement,  dated  December  11, 1880,  as  approved  by  the  Secre- 
tary of  War,  provided  for  constructing  a  jetty  on  the  south  side  of  the 
entrance  to  cause  the  south  channel  to  shoal  up  and  the  flow  of  the 
waters  to  be  deflected  northward  so  as  to  scour  out  and  maintain  the 
central  channel  with  the  least  depth  of  17  feet  at  high-tide  level,  the 
jetty  to  start  from  near  low-tide  line  and  run  out  to  sea  2,500  feet,  and 
to  rise  to  2  feet  above  mean  low  tide.  The  estimated  cost  of  this  jetty 
was  placed  at  $465,000. 

The  rubblestone  tor  the  jetty  was  to  be  deposited  in  place  from 
barges,  and  in  cribs  if  practicable.  It  was  found,  however,  that  cribs 
could  not  be  used,  on  account  of  the  strong  currents  and  high  seas,  and 
that  the  ocean  swell,  even  in  quiet  weather,  was  too  great  to  permit  the 
use  of  barges.  It  was  necessary,  therefore,  to  build  the  jetty  from  the 
shore  end  by  carrying  the  rubblestone  for  it  out  over  a  tramway  built 
on  piles  driven  along  the  line  of  the  proposed  jetty,  and  this  change  of 
method  of  construction  necessitated  the  amendment,  in  1882,  of  the 
project  so  as  to  provide  that  the  enrockment  of  the  jetty  be  raised  to 
high-tide  level,  instead  of  to  2  feet  above  mean  low-tide  level.  This 
increased  the  proposed  length  of  the  jetty  &om  2,500  feet  to  about 
3,748  feet. 

The  scope  of  the  project  was  extended  in  1888  (printed  in  the  Annual 
Eeport  of  the  Chief  of  Engineers  for  1889,  Part  IV,  pp.  2517-2521),  so 
as  to  provide  for  the  construction  of  a  mid-tide  jetty  on  the  north  side  of 
the  entrance,  running  out  to  sea  in  a  southwesterly  direction  from  the 
headland  for  about  2,300  feet  to  a  point  opposite  the  outer  end  of  the 
south  jetty,  so  as  to  give  an  entrance  width  of  1,000  feet 

An  estimate  submitted  January  13, 1890  (printed  in  the  Annual  Beport 
of  the  Chief  of  Engineers  for  1890,  p.  2967),  placed  the  cost  of  complet- 
ing the  project  at  about  $370,000,  which,  with  the  sums  previously  appro- 
priated ($385,000),  brought  the  total  estimated  cost  up  to  $755,000. 

In  1892  the  project  was  again  amended  (printed  in  the  Annual  Report 
of  the  Chief  of  Engineers  for  1893,  Part  IV,  pp.  3357-3359),  so  as  to  pro- 
vide that  the  north  jetty  should  be  built  up  to  full  high-tide  level,  to 
force  both  the  incoming  and  outgoing  waters  to  pass  entirely  between 
the  jetties,  instead  of  permitting  a  portion  of  them  to  pass  over  the  north 
jetty;  and,  also,  to  construct  3  groins  100  feet  long  and  2  groins  00  feet 
long,  from  the  north  side  of  the  south  jetty,  to  protect  the  latter  from 
the  encroachment  and  undermining  action  of  the  channel  current,  which 
was  taking  up  a  position  very  close  to  the  south  jetty  near  its  outer 
end. 
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The  sundry  civil  act  of  March  2, 1895,  provided  for  the  appointment 
of  a  Board,  to  consist  of  three  officers  of  the  Engineer  Corps,  to  make 
an  examination  of  the  bar  of  the  Yaqoina  Bay,  in  Oregon,  with  a  view 
to  a  project  for  deeper  water. 

Tlje  report  of  the  Board  dated  October  11, 1895  (printed  in  the  Annual 
Eeport  of  the  Chief  of  Engineers  for  1896,  Part  V,  pp.  3284-3309),  was 
that  if  any  further  permanent  deepening  of  the  bar  could  be  made,  it 
would  be  only  by  extending  the  north  jetty  2,100  feet  and  the  south 
jetty  2,000  feet,  the  new  portions  of  the  jetties  to  be  parallel  and  1,000 
feet  apart,  and  to  be  built  of  heavy  riprap  brought  up  to  the  level  of 
high  tide.  It  was  also  submitted  that,  in  the  event  of  such  further 
extension  of  the  jetties,  the  south  jetty  should  have  on  the  channel  side 
groins  of  riprap  every  300  feet  to  prevent  it  firom  being  undermined; 
that  a  spur  800  feet  long  should  be  built  from  the  channel  side  of  the 
present  south  jetty  for  the  purpose  of  obtaining  a  greater  depth  of 
water  over  the  inner  bar  that  had  formed  in  recent  years,  and  that  all 
projecting  rocks  in  the  path  of  vessels  should  be  blasted  out  to  the 
general  level  of  the  rock  bottom.  The  cost  of  this  additional  work  was 
estimated  by  the  Board  at  $1,025,000,  making  the  estimated  total  cost, 
including  previous  appropriations,  $1,710,000. 

The  Board  in  its  report  observed  that  the  law  did  not  call  upon  it 
^^to  express  any  opinion  as  to  whether  a  further  permanent  deepening 
of  the  water  on  the  bar  is  practicable,  or,  if  practicable,  whether  the 
commerce  of  the  port,  present  or  prospective,  will  justify  a  fturther 
*  expenditure."  The  report,  therefore,  was  silent  as  to  the  worthiness  or 
unworthiness  of  an  attempt  to  further  improve  the  locality  at  an  expense 
to  the  United  States  of  over  $1,000,000. 

The  river  and  harbor  act  of  June  3, 1896,  provided  for — 

Improving:  Taqnina  Bay,  Oregon:  Continning  improvement,  twenty-five  tbonsand 
dollars :  Prorided,  That  contracts  may  be  entered  into  by  the  Secretary  of  War  for 
each  materials  and  work  an  may  be  necessary  to  complete  the  project  as  recommended 
by  the  Board  of  Officers  of  the  Enginer  Corps  October  eleventh,  eighteen  hnndred 
and  ninety -five,  to  be  paid  for  as  appropriations  may  from  time  to  time  be  made  by 
law,  not  to  exceed  in  the  aggregate  one  million  dollars,  exolnsive  of  amount  herein 
and  heretofore  appropriated. 

The  project  of  the  officer  in  immediate  charge  of  Taqnina  Bay  improve- 
ment, dated  November  16, 1896,  for  carrying  on  the  work  under  the 
provisions  of  the  act  of  Congress  of  June  3, 1896,  provided  for  entering 
into  a  continuing  contract  for  extending  the  jetties,  building  the  south 
jetty  groins  and  800-foot  spur,  and  removing  the  obstructing  rocks,  as 
outlined  in  the  report  of  the  Board  of  Engineer  Officers  dated  October 
11, 1895,  the  north  jetty  to  be  extended  first,  however,  inasmuch  as 
there  appeared  to  be  a  possibility  that  further  extension  of  the  south 
jetty  would  not  be  necessary.  This  project  was  submitted  to  the  Sec- 
retary of  War  for  approval  by  the  Chief  of  Engineers  on  December  26, 
1896.    It  was  approved  by  the  Secretary  of  War  on  February  15, 1898. 

The  expenditares  up  to  June  30, 1897,  $684,958.96,  resulted  in  com- 
pleting both  jetties  in  accordance  with  the  original  project  of  1880  and 
as  amended  in  1882, 1888,  and  1892,  with  the  exception  of  placing  about 
15,000  tons  of  stone  on  the  north  jetty.  This  work  resulted  in  obtain- 
ing from  14  to  15  feet  of  water  on  the  bar  at  mean  lower  low  water  (21 
to  22  feet  at  high  water,  where  the  project  called  for  only  17  feet),  thereoy 
completing  the  projects  of  1880, 1882, 1888,  and  1892  so  far  as  the  depth 
to  be  obtained  is  concerned. 

The  expenditures  during  the  fiscal  year  ending  June  30, 1898,  were 
for  caring  for  the  work  done  in  previous  years  and  for  the  Qovemment 


RIYEB   AMD   HARBOR   IMPROVEMENTS. 


491 


plant,  and  in  preparing  specifications  for  extending  the  jetties,  etc.. 
under  a  continuing  contract  in  accordance  with  the  project  approvea 
by  the  Secretary  of  War  on  February  15, 1898. 

The  chart  opposite  page  2680  of  the  Annnal  Report  of  the  Ohief  of 
Engineers  for  1882,  Part  III,  shows  tbe  positions  of  the  three  channels 
at  the  entrance  to  the  bay  at  the  time  the  survey  was  made  in  1880. 
The  chart  opposite  page  3360  of  the  Annual  Report  of  tbe  Ohief  of 
Engineers  for  1893,  Part  lY,  shows  the  manner  in  which  the  south  chan- 
nel has  been  completely  filled  up,  and  the  middle  channel  developed, 
through  the  agency  of  the  jetties. 

The  maximum  draft;  that  may  be  carried  on  June  30, 1898,  at  mean 
low  tide,  over  the  shoalest  part  of  the  locality  under  improvement  is 
about  15  feet. 

OcmmereUU  itatUUea. 


Tuuu 

18ffl 1,880 

1883 1,680 

1884 8,169 

1885 21,012 

1886 42,663 

1887 19,605 

1888a 270,583 

1889 62,946 


Tons. 

1890 49,121 

1891 61,626 

1892 44,956 

1893 24,490 

1894 23,346 

1896 20,152 

1896 17.940 

1897 15,418 


a  The  oommeroe  for  1888  was  principaUy  supplies  for  the  Oregon  Pacific  Railroad, 
then  nnder  oonstraction. 

The  statistioB  for  1895,  1896,  and  1897  are  for  calendar  years,  those  for  years  prior 
to  1895  for  fiscal  years  ending  Jane  30. 

The  $400,000  given  in  the  appended  money  statement  as  the  ^'amount 
that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1900,"  is 
the  amount  that  can  be  expended  in  that  year  provided  Congress  deems 
that  the  further  extension  of  the  present  jetties  will  result  in  obtaining 
deeper  water,  or  that  the  present  or  prospective  commerce  of  the  section 
requires  deeper  water. 

July  1. 1897,  balance  nnexpended $25,041.04 

Jane  30, 1898,  amount  expended  daring  fiscal  year 2, 420. 32 


Jnly  If  1898,  balance  nnexpended . . . 
Joly  1, 1888,  oatstanding  UabiUties. 

Jnly  1, 1898,  balance  available 


22,620.72 
85.33 

22,535.39 


Amonnt  (estimated)  required  for  completion  of  existing  proiect 1,000, 000. 00 

Amoont  that  ean  be  profitably  expended  in  fiscal  year  ending  Jane 

30,  1900 400,000.00 

Submitted  in  compliance  with  reqairements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sondry  civil  act  of  Jane  4, 1897. 

(See  Appendix  T  T  10.) 

11.  Nestugga  Biver,  Oregon. — Before  improvement  a  rocky  reef  on 
the  south  side  of  the  entrance  to  Nestngga  Bay  about  100  feet  long, 
from  24  to  30  feet  wide,  and  rising  to  about  the  level  of  extreme  low 
tide,  interfered  with  navigation.  The  depth  of  water  around  the  reef— 
from  12  feet  along  the  seaboard  side  to  9  feet  at  the  channel  end  and  6 
feet  on  the  upper  or  bay  side— was  sufQcient  for  the  coasting  vessels 
which  occasionally  visited  the  river. 

The  project  for  improvement  adopted  in  1896  (printed  in  the  Annual 
Beport  of  the  Chief  of  Engineers  for  1896,  Part  V,  pp.  3609-3510),  pro- 
vided for  removing  the  rocky  reef  to  the  depth  of  9  feet  at  low  tide,  at 
an  estimated  cost  of  $6,000. 
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The  expenditures  to  June  30, 1897,  $82.78,  were  for  a  survey  of  the 
reef,  and  its  partial  removal  under  a  contract  with  Normile  &  Fastabend 
dated  May  1, 1897. 

The  expenditures  during  the  fiscal  year  ending  June  30, 1898,  resulted 
in  completing  the  removal  of  the  reef  as  provided  in  the  project. 

The  maximum  draft  that  may  be  carried  over  the  reef  on  June  30, 
1898,  at  mean  low  tide  is  about  9  feet. 

It  has  been  impracticable  to  obtain  a  statement  of  the  commerce  of 
the  locality. 

July  1, 1897,  balance  unexpended $5,917.22 

June  90,  189^,  amount  expended  during  fiscal  year 5,385.10 

July  1,1898,  balance  unexpended 582.12 

(See  Appendix  T  T  11.) 

IZ  Tillamook  Bay  and  Bar^  Oregon. — Tillamook  Bay  is  an  indenta- 
tion of  the  Oregon  coast,  having  a  tidal  area  of  about  13.5  square  miles^ 
aiid  lies  about  50  miles  south  of  the  mouth  of  the  Columbia  Eiver. 

The  mean  tide  at  this  point  is  about  G.5  feet  At  low  tide  the  bay 
inside  presents  a  succession  of  sand  and  mud  flats,  traversed  by  four 
channels  of  fair  depth  at  the  entrance,  but  which  shoal  to  a  low-tide 
depth  of  but  1  or  2  feet  near  the  head  of  the  bay.  These  channels  are 
designated  as  follows:  Bay  City  Channel,  Garibaldi  Channel,  Middle 
Channel,  and  Old  South  Channel.  The  usual  bar  exists  at  the  entrance 
to  the  bay,  but  has  from  10  to  15  feet  of  water  over  it  at  low  tide, 
which  is  sufficient  for  vessels  that  have  occasion  to  visit  the  towns  on 
the  Bay  City  Channel  and  Tillamook  City,  on  Hoquarten  Slough.  Eil- 
ohis  River,  Wilson  River,  Hoquarten  Slough,  Trask  River,  and  Tilla- 
mook River  empty  into  Tillamook  Bay  from  the  southeast.  These 
streams  are  mountain  streams  in  their  upper  portions  and  tidal  sloughs 
in  their  lower  i)ortion8.  The  map  between  pp.  3248-3249,  Part  V  of 
the  Annual  Report  of  the  Chief  of  Engineers  for  1896,  shows  the 
courses  of  the  above-named  channels  and  streams. 

Tillamook  City,  on  Hoquarten  Slough,  and  the  principal  town  of  the 
region,  can  be  reached  only  by  light-draft  vessels  at  high  tide,  the  route 
being  by  way  of  Garibaldi  Channel  to  the  mouth  of  Hoquart^en  Slough. 
The  only  other  places  of  importance  are  on  the  north  shore  of  the  bay, 
and  are  reached  by  way  of  the  Bay  City  ChanneL  As  the  only  navi- 
gable connection  between  these  two  channels  was  originally  near  the 
entrance  to  the  bay,  vessels  going  to  x>oints  on  the  north  shore  were 
compelled  to  retrace  their  course  nearly  to  the  entrance  in  order  to 
proceed  to  Tillamook  City  by  way  of  the  Garibaldi  Channel. 

The  original  project  adopted  in  1888  (printed  in  the  Annual  Report  of 
the  Chief  of  Engineers  for  1888,  Part  III,  pp.  2152-2154)  provided  for 
aiding  vessels  to  reach  Tillamook  City  by  securing  a  mean  high>tide 
depth  of  9  feet  over  Dry  Stocking  Bar,  near  the  moutb  of  Hoquarten 
Slough,  by  means  of  a  deflecting  dike  to  concentrate  the  water  and  by 
removing  snags  and  overhanging  trees  along  Hoquarten  Slough  as  far 
up  as  Tillamook  City.  The  estimated  cost  of  this  work  was  jilaced  at 
$5,200.  This  estimate  was  increased  to  $5,700  in  1890,  the  additional 
$500  being  required  to  repair  a  portion  of  the  dike  constructed  up  to 
that  time  at  Dry  Stocking  Bar. 

The  project  was  extended  upon  report  of  survey  dated  October  19, 
1891  (printed  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1892, 
Part  III,  pp.  2741-2752),  to  provide  for  cutting  a  navigable  channel 
through  the  sand  and  mud  flat  separating  Bay  City  Channel  from  Gari- 
baldi ChanneL    This  amended  project  also  provided  for  constructing 
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additional  dikes  at  varions  points  to  farther  aid  vessels  to  reach  Tilla- 
mook Oity.  The  estimated  cost  of  completing  the  project  was  placed 
at  $100,000,  or  $105,700  including  previous  appropriations. 

The  expenditures  to  Jane  30, 1897,  $52,221.86,  resulted  in  the  cutting 
of  a  navigable  channel  through  the  sand  and  mud  flat  separating  Bay 
Oity  Channel  from  Garibal^  Channel,  and  in  the  following  named 
work  designed  to  increase  the  flow  and  depth  of  water  in  Garibaldi 
Channel  and  Hoquarten  Slough  so  as  to  aid  vessels  to  reach  Tillamook 
City :  The  removal  of  snags  and  overhanging  trees  in  Hoquarten  Slough 
as  far  up  as  Tillamook  City;  the  construction  of  a  dike  across  the  bead 
of  Middle  Channel;  a  dike  across  lower  mouth  of  Kilchis  Biver ;  a  dike 
across  the  head  of  Old  South  Channel;  a  dike  across  the  lower  mouth 
of  Wilson  Eiver;  a  dike  at  Dry  Stocking  Bar;  a  dike  across  the  head 
of  South  Fork  of  Trask  Eiver;  a  dike  across  North  Fork  of  Trask 
Biver,  and  excavating  a  channel  from  the  North  Fork  of  Trask  Biver 
to  Hoquarten  Slough  by  means  of  which  the  waters  of  both  forks  of 
Trask  Biver  are  emptied  into  Hoquarten  Slough  above  Dry  Stocking 
Bar. 

The  channel  dredged  through  the  sand  and  mud  flat  separating  Gari- 
baldi and  Bay  City  channels  enables  vessels  to  proceed  directly  to  the 
head  of  the  bay  by  way  of  Garibaldi  Channel,  ^ter  visiting  Bay  City 
and  other  points  on  the  Bay  City  Channel,  without  having  to  return 
nearly  to  the  entrance  to  the  bay  in  order  to  reach  the  Garibaldi  Chan- 
nel. The  several  dikes  constructed  with  the  view  of  increasing  the 
flow  and  depth  of  water  in  Garibaldi  Channel  and  Hoquarten  Slough 
to  aid  vessels  to  reach  Tillamook  City  have  been  the  means  of  some- 
what increasing  the  depth  as  far  up  as  Dry  Stocking  Bar,  but  it  is  not 
anticipated  that  itill  benefits  in  this  respect  will  be  secured  until  the 
work  contemplated  by  the  project  for  improvement  is  nearer  the  point 
of  completion. 

The  expenditures  during  the  fiscal  year  ending  June  30, 1898,  were 
for  the  services  of  a  watchman  and  for  the  removal  of  some  snags  in 
Hoquarten  Slough. 

Commercial  $tatisti08. 


Tons. 

1889 3,571 

1890 27,427 

1891 28,292 

1892 33,220 


Tons. 

1893 18,316 

1895 29,742 

1896 25,977 

1897 29,405 


NoTB.— The  BtatiBtica  for  1896  and  1897  are  for  calendar  years,  those  for  years  prior 
to  1896  for  fiscal  years  ending  June  30. 
Statistics  for  years  not  named  are  not  available. 

July  1, 1897,  halanoe  nnexpended $1,478.14 

June  30, 1898,  amount  expended  daring  fiscal  year 548. 06 


July  1, 1898,  balance  unexpended  . 


930.08 


{Amount  (estimated)  required  for  completion  of  existing  project 52, 000. 00 
Amount  that  can  be  profitably  expendedinfiscalyear  ending  June  30, 1900    25, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  i,  1897. 

(See  Appendix  T  T  12.) 

13.  Upper  Columbia  and  Snake  rivers^  Oregon  and  Washington. — [This 
work  was  in  the  charge  of  Capt.  Harry  Taylor,  Corps  of  Engineers, 
until  November  30, 1897.]  This  designation  includes  the  126  miles  of 
the  Oolambia  Biver  from  Oelilo,  Greg.,  up  to  the  month  of  the  Snake 
Biver,  and  the  150  miles  of  the  latter  stream  from  its  mouth  up  to 
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Asotin,  Wash.,  aboat  7  miles  above  Lewiston,  Idaho.  Both  streams 
between  those  points  were  originidly  mnch  obstructed  by  rocky  bars 
which  caased  rapids,  the  raling  depth  over  many  of  which  was  from  2 
to  3  feet  at  low  water,  while  some  were  impassable  at  low  water.  These 
bars,  together  with  the  narrow  and  crooked  character  of  the  channel  at 
many  places,  rendered  navigation  by  light-draft  steamboats  difficult 
and  dangerous. 

The  original  obstructions  between  Oelilo  and  Asotin  are  described 
in  detail  in  the  Annual  Beports  of  the  Ohief  of  Engineers  for  1875 
(Part  II,  pp.  772-787)  and  for  1877  (Part  II,  pp.  103^1041). 

The  present  obstructions  in  Snake  Biver  in  the  66  miles  from  its 
mouth  up  to  Biparia,  Wash^  are  described  in  report  of  survey  printed 
in  House  Doc.  No.  411,  Fifty- fifth  Congress,  second  session;  also 
printed  as  Appendix  T  T  27  of  this  report. 

The  navigable  capacity  of  the  Columbia  and  Snake  rivers,  and  also 
Clearwater  Biver,  Idaho  (a  tributary  of  Snake  Biver),  and  the  charac- 
ter and  scope  of  country  drained  by  them  are  shown  in  the  Annual 
Beports  of  the  Chief  of  Engineers  for  1885  (Part  III,  p.  2426),  for  1886 
(Part  III,  p.  1942),  and  for  1894  (Part  IV,  p.  2664). 

The  condition  of  Snake  Biver  above  Lewiston  and  the  character  of 
the  country  bordering  it  are  described  in  the  Annual  Beports  of  the 
Chief  of  Engineers  for  1882  (Part  IIL  pp.  2716-2722),  for  1885  (Part 
lU,  pp.  2440-2442),  and  for  1891  (Part  V,  pp.  3285-3294). 

An  examination  of  some  of  the  principal  obstructions  in  the  upper 
Columbia  was  made  as  early  as  1867. 

The  first  appropriation  for  the  improvement  of  the  upper  Columbia 
was  made  by  the  act  of  Congress  of  June  10, 1872. 

The  improvement  of  Snake  Biver  was  added  to  the  project  by  the 
act  of  <3ongresa  of  August  14, 1876. 

As  a  full  and  continuous  survey  of  the  two  streams  from  Celilo  to 
Asotin  has  never  been  made,  it  is  impossible  to  state  the  amount  that 
will  probably  be  required  to  remove  all  obstructions  and  construct 
deflecting  dikes  where  necessary  to  contract  and  deepen  the  water. 

The  expenditures  to  June  30, 1897,  $278,231.95,  resulted  in  removing 
many  of  the  worst  obstructions  in  both  streams,  in  the  construction  of 
a  deflecting  dike  at  Log  Cabin  Bapids  in  Snake  Biver,  38  miles  below 
Lewiston,  and  in  the  partial  construction  of  a  deflecting  dike  at  Wild 
Goose  Island  Bapids,  73  miles  below  Lewiston. 

Although  the  work  done  has  not  greatly  increased  the  depth  of  the 
streams  throughout  the  distance  from  Celilo  to  Asotin,  it  has  increased 
the  depth  at  many  points  where  the  water  was  originally  so  shallow  as 
to  render  light  draft  steamboat  navigation  impossible  at  low  water, 
and  has  improved  the  conditions  at  the  worst  points  to  such  an  extent 
that  they  are  less  dangerous  to  competent  navigators  who  are  acquainted 
with  them.  The  construction  of  railroads  along  and  adjacent  to  the 
Columbia  and  Snake  rivers,  and  the  fact  that  the  lower  portion  of  the 
Snake  can  be  navigated  during  the  high  water  period  of  each  spring 
only,  has  caused  the  steamers  to  abandon  the  streams  between  Celilo 
and  Biparia.  Therefore  the  work  of  improvement  has,  since  1882,  been 
confined  to  that  portion  of  Snake  Biver  from  Biparia  up  to  Asotin. 
The  importance  of  the  stream  for  purposes  of  navigation  between 
Biparia  and  Asotin  increases  each  year. 

The  expenditures  during  the  fiscal  year  ending  June  30, 1898,  were 
for  extending  the  deflecting  dike  at  Wild  Goose  Island  Bapids,  and 
resulted  in  obtaining  an  additional  depth  of  1  toot  in  the  channel  at 
that  place. 
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The  maximam  draft  that  may  be  carried  on  June  30, 1898,  at  mean 
low  water,  over  the  shoalest  point  in  the  Snake  river  in  the  77  miles 
between  Biparia  and  Lewiston  (the  points  between  which  the*  two 
steamboats  in  the  stream  make  regalar  trips)  is  about  ^  feet. 


Commercial  $tati$tic$. 

The  principal  article  of  commerce  ie  wheat,  which  is  taken  b^  two  steamboats 
operated  by  the  Oregon  Railroad  and  Navigation  Company^  principally  from  points 
between  Lewiston  and  Riparia,  to  the  latter  point,  ana  then  taken  by  rail  to  Port^ 
land  for  export  to  Earope.  The  Oregon  Railroad  and  Navigation  Company  is  now 
building  another  steamboat  to  assist  in  handling  the  wheat  along  Snake  River. 


Tona. 

1875 18,230 

1879 65,975 

1884 30,260 

1891 31,400 

1892 19.167 


Tons. 

19,364 

1894 9,902 

1896.: 37,100 

1896 25,977 


Note.— The  statistics  for  1896  are  for  the  calendar  year,  those  for  years  prior  to 
1896  for  fiscal  years  ending  J nne  30.    Statistics  for  years  not  named  are  not  available. 

July  1, 1897,  balance  unexpended $2,768.05 

December  30, 1897,  reimbursement  for  property  transferred 414. 00 

3,182.05 
June  90, 1898, amount  expended  during  fiscal  year 2,461.38 


July  1, 1896,  balance  unexpended  . 


720.67 


{Amount  (estimated)  required  for  completion  of  existinj^  project Indefinite. 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jnne30, 1900    10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  T  T  13.) 

14»  Columbia  River  at  Three-mile  Bapids^  and  the  construction  and 
equipment  of  a  boat  railway  from  the  foot  of  The  Dalles  Rapids  to  the  head 
of  Celilo  FaUSj  Oregon  and  Washington. — Vessels  drawing  20  or  more 
feet  of  water  easily  ascend  the  Golambia  Biver  from  its  mouth  in  the 
Pacific  Ocean  to  a  point  2^  miles  below  Yanconver,  Wash.,  or  a  distance 
of  about  100  miles,  and  river  steamers  drawing  about  8  feet  of  water 
navigate  the  stream  to  The  Dalles,  Oreg.,  a  farther  distance  of  about 
110  miles.  Near  The  Dalles  navigation  is  completely  obstructed  at  all 
times,  viz,  in  the  distance  of  12  miles  are  Three-mile  Eapids,  a  crooked 
channel  1,500  feet  in  length,  narrow  and  much  obstructed  by  rocks  and 
currents;  then  Five-mile  Eapids  (The  Dalles)  where  for  a  mile  and  a 
half  the  river  rushes  with  great  velocity  between  precipitous  walls  of 
basalt  150  to  300  feet  apart;  then  Ten-mile  Eapids,  a  similar  gorge  one- 
half  mile  in  length,  and,  last,  Celilo  Falls,  \?ith  a  sheer  fall  of  20  feet. 
In  these  12  miles  the  total  fall  in  the  stream  at  low  water  is  about  80 
feet.  The  navigable  capacity  of  the  Columbia  above  Celilo  Falls,  as 
well  as  that  of  the  Snake  and  Clearwater  rivers,  and  the  character  of 
the  country  which  would  be  benelited  by  any  improvement  that  would 
enable  steamers  to  pass  the  obstructions  in  the  12  miles  of  the  Colum- 
bia from  Three  mile  Eapids  up  to  Celilo  Falls,  are  described  in  the 
Annual  Eeports  of  the  Chief  of  Engineers  for  1885  (Part  III,  p.  2426), 
for  1886  (Part  III,  p.  1942),  and  for  1894  (Part  IV,  p.  2664). 

The  project  for  providing  means  for  boats  to  pass  the  obstructions  in 
the  Columbia  between  Three-mile  Eapids  and  Celilo  Falls,  adopted  in 
1894  (printed  in  the  Annual  Eeport  of  the  Chief  of  Engineers  for  1894, 
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Part  IV,  pp.  2664-2680),  as  outlined  in  the  act  of  Oongress  of  Angost 
18,  1894,  is  as  follows: 

ImproviDg  Columbia  River,  Oregon  and  Waahington,  at  Three-Mile  Rapids,  and 
the  constructiou  and  eqnipment  of  a  boat  railway  from  the  foot  of  The  Dalles  Rapids 
to  the  head  of  Celilo  Falls,  said  boat  railway  to  be  provided  at  each  terminus  with 
hydranlic  lifts,  and  other  uecessary  appliances,  for  the  parposes  of  raising  and  low- 
ering the  boats  on  suitable  cars  to  and  irom  its  tracks,  the  whole  to  be  located,  con- 
structed, and  equipped  for  the  passage  of  eight  boats  of  six  hundred  tons  each  in 
each  direction  in  twelve  hours,  on  the  south  side  of  the  Columbia  River,  substan- 
tially in  accordance  with  the  location  and  plans  submitted  by  the  Hoard  of  Engi- 
neers, apppinted  by  the  President  in  pursuance  of  the  provisions  of  the  act  of  Congress 
approvea  July  thirteenth,  eighteen  nnndred  and  ninety-two. 

The  estimated  cost  of  the  proposed  boat  railway  is  $2,264,467. 

The  line  of  the  proposed  boat  railway  is  shown  on  the  map  opx)osite 
page  3590  of  the  Annual  Report  of  the  Chief  of  Engineers  for  1806, 
Part  V. 

The  expenditures  to  June  30, 1897,  $11,182.40,  resulted  in  a  survey 
of  the  line  of  the  proposed  boat  railway,  in  obtaining  title  to  the  greater 
part  of  the  land  required  for  right  of  way  and  terminal  facilities,  and 
in  partially  preparing  plans  for  the  railway  and  its  appurtenances. 

The  expenditures  during  the  fiscal  year  ending  June  30, 1898,  were 
in  payment  for  land  and  in  continuing  the  preparation  of  plans  for  the 
railway. 

July  1, 1897, balance  unexpended $238,817.60 

June  30, 1898,  amount  expended  during  fiscal  year 4, 416. 22 

July  1, 1898, balance  unexpended 234,401.38 

July  1, 1898,  outstanding  liabilities 19.95 

July  1, 1898,  balance  available 234,381.43 

r  Amount  (estimated)  required  for  completion  of  existing  project "2^014,467.00 

i  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I     harbor  s^tB  of  1866  and  1867. 

(See  Appendix  T  T  14.) 

15.  Canal  at  the  Cascades j  Columbia  River y  Oregon. — The  waters  of  the 
Columbia  Eiver  pa«s  through  the  Cascade  Mountain  Eange  in  a  narrow 
rocky  gorge  about  4^  miles  in  length,  known  as  the  '^  Cascades."  In 
the  upper  2,500  feet  of  this  gorge  there  is  a  fall  of  about  24  feet  at 
low  water,  which  completely  obstructed  navigation.  Throughout  the 
lower  portion  of  the  gorge  the  channel  was  much  obstructed  by  large 
bowlders,  roc^ks,  and  reefs,  and  the  slope  of  the  river  was  so  great  and 
its  width  so  contracted  that  rapids  were  formed  which  were  navigable 
only  during  the  lower  stages. 

The  scope  and  character  of  the  country  drained  by  the  Columbia 
Biver,  and  the  benefits  which  would  accrue  to  it  from  tbe  improvement 
of  the  upper  portion  of  the  stream  for  purposes  of  navigation,  are  cited 
in  the  Annual  Reports  of  the  Chief  of  Engineers  for  1885  (Part  III,  p. 
2426)  and  for  1886  (Part  III,  p.  1942). 

The  difficulties  encountered  in  preparing  definite  and  detailed  plans 
for  improving  the  locality  known  as  the  "  Cascades  "  are  described  as 
follows  in  the  report  of  a  Board  of  Engineer  Officers  (printed  in  the 
Annual  Report  of  the  Chief  of  Engineers  Ibr  1895,  Part  V,  p.  3577): 

The  work  to  surmount  the  Cascades  of  the  Columbia  River  has  no  counterpart. 
It  is  also  without  precedent  in  tbe  conditions  surronuding  it.  At  its  inception  and 
during  its  progress  the  conditions  to  be  met  were  unknown,  but  by  observationa 
are  gradually  being  revealed. 

*£ironeoaBly  given  as  $2,114,467  in  last  An&aal  Beport. 
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When  the  work  of  improYement  hegan  no  records  or  oheervations  ezUted  giving 
information  with  reference  to  the  physics  and  hydraulics  of  the  Columbia  River,  or 
its  capacity  for  naviupation ;  nothing  was  known  as  to  the  phenomena  accompanying 
the  varioas  phases  of  floods  at  the  Cascades,  snch  as  theyariations  in  the  differences 
in  level  at  head  and  foot  of  rapids  during  the  progress  of  floods.  No  record  existed 
of  the  heights  of  water  at  extreme  stages,  so  essential  in  planning  a  work  subject  to 
snch  contingencies  and  dangers. 

The  original  project  for  improvement  (report  of  Board  of  Engineer 
Officers,  printed  in  the  Annual  Report  of  the  Chief  of  Engineers  for 
1878,  Part  II,  pp.  1333-1344)  provided  for  a  lockage  around  the  upi)er 
(principal)  rapid  at  the  Cascades,  at  all  stages,  by  means  of  a  canal  on 
the  Oregon  shore  about  3,000  feet  long,  and  two  locks  (combined)  300 
feet  by  70  feet,  with  14  and  12  foot  lifts  and  an  extreme  low- water  draft 
of  8  feet. 

It  being  considered  that  boats  could  not  navigate  the  rapids  below 
the  proposed  canal  during  high  stages,  the  project  was  modified  in  1880 
(report  of  Board  of  Engineer  Olfficers  printed  in  the  Annual  Report  of  the 
Chief  of  Engineers  for  1881,  Part  III,  pp.  2570-2582)  to  secure  navigation 
through  the  canal  at  all  stages  up  to  20  feet  only,  above  low  water  at 
the  foot  of  the  upper  rapids  by  constructing  a  single  lock  462  feet  by 
90  feet  with  a  lift  of  about  24  feet,  and  a  guard  gate  at  the  head  of  the 
canal  462  feet  above  the  upper  lock  gate  to  exclude  the  high  water, 
future  work  to  be  conducted,  however,  with  the  view  of  making  the 
canal  available  for  use  at  stages  higher  than  20  feet  above  low  water 
at  the  foot  of  the  upi>er  rapids  should  it  be  found  later  on  that  the 
improvement  of  the  rapids  below  the  canal  permitted  boats  to  reach  the 
canal duriiighigher  stages.  This  modification  also  provided  for  improv- 
ing the  rapids  below  the  canal  by  removing  the  obstructing  rocks  and 
reefs. 

The  original  plans  provided  for  wooden  guard  and  lock  gates.  In 
1888  the  plans  were  changed  to  provide  for  steel  gates  (report  of  Board 
of  Engineer  Officers  printed  in  the  Annual  Report  of  the  Chief  of  Engi- 
neers for  1889,  Part  IV,  pp.  2551-2569). 

The  improvement  of  the  rapids  below  the  canal,  under  the  modified 
project  of  1880,  having  resulted  in  demonstrating  that  they  could  be 
navigated  at  much  higher  stages  than  20  feet  above  low  water  at  the 
foot  of  the  upper  rapids,  the  project  was  again  modified  in  1894  (report 
of  Board  of  Engineer  Officers  printed  in  the  Annual  Report  of  the  Chief 
of  Engineers  for  1895,  Part  V,  pp.  3571-3582)  to  provide  for  utilizing 
that  portion  of  the  canal  between  the  upper  gates  of  the  lock  and  the 
upper  guard  gate  as  a  second  lock  by  putting  in  a  concrete  floor  and 
side  walls,  thus  making  the  canal  available  for  use  during  all  stages  up 
to  42  feet  above  low  water  at  the  foot  of  the  upper  rapids.  This  modifi- 
cation also  provided  for  raising  the  protection  works  of  the  canal,  the 
height  of  which  had  been  based  on  the  flood  of  1876,  the  highest  water 
known  previous  to  1894,  to  make  them  conform  to  the  flood  height  of 
the  latter  year,  which  was  6  feet  above  that  of  1876. 

There  bas  been  $3,673,000  appropriated  for  this  work,  and  the  amount 
(estimated)  required  for  its  completion  is  $334,260,  thus  making  the 
total  estimated  cost  $4,007,260. 

The  location  of  the  canal  and  locks,  and  the  rapids  and  contracted 
condition  of  the  stream  opposite  and  below  the  canal,  are  shown  on  the 
chart  opposite  page  2247  of  the  Annual  Report  of  the  Chief  of  Engi- 
neers for  1884,  Part  III. 

The  expenditures  up  to  June  30, 1897,  $3,469,154.71,  resulted  in  the 
construction  of  the  canal  and  locks  up  to  a  x>oint  which  permitted  navi- 
gation through  them,  and  in  removing  many  of  the  obstructions  in  the 
BNo  98—32 
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rapids  below  them.  Although  in  an  incomplete  state,  the  works  were 
opened  to  navigation  on  November  5, 1896,  and  have  been  need  since 
that  time,  excepting  when  high  water  made  it  impossible. 

The  expenditures  during  the  fiscal  year  ending  June  30, 1898,  were 
in  payment  of  liabilities  incurred  during  the  previous  year,  and  in 
quarrying  stone  and  using  same  in  revetting  the  north  slope  of  the 
embankment  separating  the  canal  and  the  Columbia  Biver.  This  por- 
tion of  the  work  has  now  reached  the  point  of  safety  against  damage 
by  floods  of  the  height  of  the  one  of  1894. 

Vessels  drawing  20  or  more  feet  of  water  ascend  the  Oolumbia  Biver 
from  its  mouth  in  the  Pacific  Ocean  up  to  a  iK>int  2^  miles  below  Van- 
couver, Wash.,  or  a  distance  of  about  100  miles,  and  the  canal  and  locks 
at  the  Cascades,  together  with  the  improved  condition  of  the  rapids 
immediately  below  the  canal  and  locks,  afford  means  for  steamers  draw- 
ing 8  feet  of  water  to  run  up  to  The  Dalles,  Oreg.,  a  farther  distance 
of  about  110  miles,  at  all  stages  up  to  42  feet  above  low  water  as  shown 
on  the  lower  gauge  at  the  canal. 

Commercial  statistics. — During  the  fiscal  year  ending  June  30,  1898, 
740  steamboats,  etc.,  passed  through  the  canal  and  locks,  carrying 
18,812.68  tons  of  freight  and  30,327  passengers. 

Jnlj  1, 1897,  balance  anexpended $203,845.29 

June  30, 1898,  amoant  expended  during  fiBoal  year 183,138.86 

Jnly  1, 1898,  balance  unexpended 20,706.43 

July  1, 1898,  ontstandiug  liabilitiee 576.80 

July  1, 1898,  balance  avaUable 20,129.63 

(Amount  (eetimated)  required  for  completion  of  existing  project 334, 260. 00 
Amount  thatcan  be  profitably  expended  in  HBcalvear  ending  June  30, 1!KX)  100, 000. 00 
Submitted  in  comp>i>ince  with  requirementH  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  T  T  15.) 

16.  Operating  and  care  of  canal  and  locks  at  the  Cascades  of  the  Colum- 
bia Riverj  Oregon. — The  obstructions  existing  in  the  Oolumbia  River  at 
the  Cascades  are  described  in  the  preceding  report.  The  canal  and 
locks  which  pass  steamers  around  these  obstructions  were  opened  to 
navigation  on  November  5, 1890,  although  incomplete  in  many  details, 
and  have  been  in  condition  to  be  used  ever  since  that  date. 

The  expenditures  up  to  June  30, 1897,  $2,434.72,  were  in  payment  of 
sal  iesof  employees  engaged  in  operating  and  caring  for  the  canal 
and  locks,  and  for  materials  required  for  ordinary  repairs. 

The  expenditures  during  the  fiscal  year  ending  June  30,  1898, 
$4,533.79,  were  in  payment  of  salaries  of  employees  engaged  in  operat- 
ing and  caring  for  the  canal  and  locks,  in  dredging  deposit  from  the 
lower  entrance  to  the  canal,  and  in  designing,  constructing,  and  placing 
bulkheads  at  all  the  openings  in  the  main  culvert  on  the  south  side  oi 
the  lower  lock,  pumping  out  the  culvert,  and  removing  the  valve,  the 
disabled  condition  of  which  was  mentioned  in  the  last  Annual  Beport 
(p.  3423). 

Before  the  canal  and  locks  were  open  to  navigation  it  was  necessary 
to  transfer  freight  around  the  Cascades.  Vessels  drawing  20  or  more 
feet  of  water  ascend  the  Columbia  for  the  distance  of  about  103  miles 
above  its  mouth  in  the  Pacific  Ocean,  and  the  canal  and  locks  around 
the  obstructions  at  the  Cascades  permit  steamers  drawing  8  feet  of 
water  to  reach  The  Dalles,  Oreg.,  a  farther  distance  of  about  110  miles. 

Commercial  statistics. — During  the  fiscal  year  ending  June  30, 1898, 
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740  steamboats,  etc.,  passed  throngh  the  canal  and  locks,  carrying 
18,812.68  tons  of  freight  and  30,327  passengers. 
(See  Appendix  T  T  16.) 

17*  Oolumbia  River  between  Vancouver^  Wash^j  and  the  mouth  of  Wil- 
lamette River. — The  city  of  Vancouver,  Wash.,  is  located  on  the  Colum- 
bia Biver,  103  miles  above  its  mouth  in  the  Pacific  Ocean  and  5  miles 
above  the  mouth  of  the  Willamette  River  in  the  Columbia. 

Vessels  drawing  20  or  more  feet  of  water  can  easily  ascend  the 
Oolumbia  from  its  mouth  up  to  a  point  2^  miles  below  Vancouver, 
where  a  bar  with  but  9  feet  of  water  over  it  is  encountered.  After 
passing  this  bar  a  channel  20  or  more  feet  deep  is  again  found,  which 
extends  above  the  limits  of  Vancouver.  This  bar  is  evidently  due  to 
the  fact  that  at  low  water  about  36  per  cent  of  the  volume  of  the 
Oolumbia  Biver  passes  south  of  Hayden  Island,  opposite  Vancouver. 

The  project  adopted  in  1892  (printed  in  the  Annual  Beport  of  the 
Chief  of  Engineers  for  1892,  Part  III,  pp.  2865-2869)  provided  for  con- 
structing a  pile,  brush,  and  stone  dam  about  3,000  feet  long  from  the 
Oregon  shore  to  the  head  of  Hayden  Island  to  stop  the  flow  south  of 
the  island  during  low-water  stages  and  deflect  it  down  the  main  chan- 
nel north  of  the  island  so  as  to  scour  the  bar  below  Vancouver  and 
obtain  a  depth  over  it  sufficient  to  permit  vessels  drawing  20  or  more 
feet  to  reach  Vancouver.  The  estimated  cost  of  the  improvement  was 
$33,000. 

During  the  spring  of  1893,  after  all  but  60  feet  of  the  dam  next  Hay- 
den Island  had  been  completed;  high  water  submerged  the  dam  and 
the  island.  When  the  water  receded  it  was  found  that  the  head  of  the 
island  and  a  portion  of  the  dam  had  been  carried  away. 

A  special  report  (printed  in  the  Annual  Beport  of  the  Chief  of 
Engineers  for  1896,  Part  V,  pp.  3264-3265)  submitted  in  compliance 
with  Senate  resolution  of  December  24,  1895,  stated  that  $67,000  in 
addition  to  the  $33,000  previously  appropriated  would  be  required  to 
rebuild  and  complete  the  dam,  and  to  dredge  the  bar  should  it  be  found 
necessary  to  supplement  the  effect  of  the  dam  by  dredging. 

The  expenditures  to  June  30, 1897  ($32,994.80),  resulted  in  the  con- 
struction of  all  but  60  feet  of  the  dam,  as  above  stated. 

The  exi>enditures  during  the  fiscal  year  ending  June  30, 1898,  resulted 
in  completing  the  work  of  rebuilding  and  extending  the  dam.  The  top 
of  the  i>ortion  of  the  dam  next  the  Oregon  shore,  built  in  1892-93,  is 
about  4  feet  above  low  water,  while  the  new  portion,  completed  during 
the  past  year,  is  about  6  feet  above  low  water. 

The  new  work  was  completed  on  April  9, 1898,  but  as  the  usual  sum- 
mer rise  in  the  Columbia  followed  immediately,  and  has  since  prevailed, 
it  has  not  been  i>ossible  to  make  examinations  to  ascertain  what  effect 
the  dam  has  had  toward  scouring  the  bar  in  the  main  channel  below 
Vancouver. 

dmmeroial  ttatisHoB. 
Calendar  yeai>—  Toub.     Calendar  yeaiv-  Tons. 

1893 66,346  1806 46,595 

1894 62,837  1897 122,394 

1896 173,992 

July  1, 1897,  balanoe  unexpended $67,005.20 

Jnne  30, 1898,  amonnt  expended  during  fiscal  year 25, 208.83 

July  1, 1898, balance  unexpended 41,796.37 

July  1,1898,  outstanding  Uabilities 19.80 

July  1, 1898,  balance  available 41,776.57 

(See  Appendix  T  T  17.) 
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18.  Olearwater  Biver^daho. — [This  work  was  in  the  charge  of  Oapt 
Harry  Taylor,  Corps  of  Engineers,  until  November  30, 1897.1  An  exam- 
ination of  this  stream  from  a  point  on  the  South  Fork,  near  Mount  Idaho, 
to  its  mouth  in  the  Snake  River,  at  Lewiston,  Idaho,  a  distance  of  about 
84  miles,  made  in  the  fall  of  1878,  developed  tbe  fact  that  the  40  miles 
of  the  stream  next  above, Lewiston  was  the  only  portion  that  could  be 
improved  without  the  expenditure  of  a  much  greater  sum  than  was 
warranted  by  the  commerce  of  the  region.  The  stream,  even  in  the  40 
miles  next  above  Lewiston,  was  much  obstructed  by  rapids,  shoals, 
rocks,  etc.,  and  the  original  project,  adopted  in  1879,  provided  for 
obtaining  a  low-water  depth  of  4^  feet,  and  a  navigable  width  there  for 
small  steamers,  by  removing  the  natural  obstructions,  at  an  estimated  cost 
of  $34,424.  (Annual  Report,  Chief  of  Engineers  for  1879,  Part  II,  p.  1855.) 

Another  examination  of  the  stream  was  made  in  1883,  and  a  revised 
estimate  (printed  in  the  Annual  Report  of  the  Chief  of  Engineers  tor 
1884,  Part  III,  p.  2280)  placed  the  cost  of  completing  the  work  at  $87,000, 
in  addition  to  $15,000  previously  appropriated. 

No  appropriations  having  been  made  from  August  2, 1882,  to  June  3, 
1896,  operations  were  abandoned. 

The  act  of  Congress  of  June  3, 1896,  appropriated  $25,000  for  «^  con- 
tinuing the  improvement  of  Clearwater  River."  A  complete  survey 
from  the  junction  of  the  Middle  and  South  forks  down  to  Lewiston 
was  made  in  the  fall  of  1896,  and  as  the  result  of  the  information 
obtained  by  this  survey  the  project  for  obtaining  a  low-water  naviga- 
tion was  abandoned,  and,  instead,  a  project  for  obtaining  a  high- water 
navigation,  at  an  estimated  cost  of  $35,000,  exclusive  of  the  $15,000 
expended  under  the  former  project  and  including  the  $25,000  appro- 
priated June  3, 1896,  was  adopted. 

The  expenditures  to  June  30, 1897,  $22,170.83,  resulted  in  the  partial 
removal  of  obstructing  rocks,  under  the  original  project  for  low- water 
navigation,  and  in  beginning  the  work  of  removmg  rocks  under  the 
present  project  for  high- water  navigation. 

During  the  fiscal  year  ending  June  30,  1898,  the  river  was  gone  over 
from  Kamiah,  Idaho,  about  67  miles  above  Lewiston,  down  to  '<  Big 
Eddy,"  about  27  miles  above  Lewiston,  and  many  rocks  were  blasted 
and  removed.  The  rocks  formerly  at  Big  Eddy  formed  one  of  the  most 
dangerous  obstructions  in  the  stream,  and  their  removal  has  been  of 
much  benefit  to  navigation. 

Commercial  statistics. — The  principal  article  of  commerce  is  wheat, 
which  is  taken,  during  periods  of  high  water,  by  two  steamboats 
operated  by  the  Oregon  Railroad  and  Navigation  Company,  principally 
from  points  along  the  30  or  40  miles  of  the  river  immediately  above 
Lewiston,  down  to  Riparia,  on  Snake  River,  77  miles  below  Lewiston, 
where  it  is  shipped  by  rail  to  Portland  for  exx)ort  to  Europe. 

July  1,1897,  balance  anexpended - $17,829.17 

December  30, 1897^  reimburBement  for  property  transferred 2. 00 

March  23, 1898,  refundment  of  overpayment ,S0 

17,831.67 

June  30, 1898,  amount  expended  daring  fiscal  year 14, 380. 18 

July  1, 1898,  balance  anexpended 3,451.49 

July  1, 1898,  outstanding  liabilities 73.88 

July  1, 1898,  balance  available 8^377.61 

(Amount  (estimated)  required  for  completion  of  existing  project ~iO,  000. 00 
Amount  thatcan  be  profitably  expended  in  fiscal  yearendmg  June30, 1900    10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  18t>6  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  T  T  18.) 
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XXAHINATIONS   AND    SUBYEYS   MADE   IN   GOMPLIANOE   WITH   BIYEB 
AND  HABBOB  AOT  OF  JT7NE  3,  1896. 

Tbe  preliminary  examinations  and  snryeys  of  the  following  localities 
required  by  the  act  of  June  3, 1896,  were  made  by  the  local  engineer^ 
and  reports  thereon  submitted : 

1.  Preliminary  examination  of  Umpqna  River,  bar,  and  entrance,  Ore- 
gon.— ^Maj.  W.  L.  Fisk,  Corps  of  Engineers,  submitted  report  dated 
August  28, 1897.  The  harbor  throat  proper  has  a  minimum  depth  of 
about  30  feet  and  width  of  900  feet  at  low  tide;  the  average  depth  on 
the  crest  of  the  bar  is  seldom  less  than  13  feet  at  low  water  or  19  feet 
at  high  water,  and  no  serious  obstructions  to  navigation  exist. 

Major  Fisk  states  that  any  plan  with  a  view  to  deepening  the  chan- 
nel over  the  bar  must  of  necessity  include  the  construction  of  at  least 
one  high-tide  jetty  a  mile  or  more  in  length,  and  the  expenditure  this 
would  involve  does  not  seem  warranted.  He  believes  that  the  excellent 
natural  conditions  of  this  entrance  together  with  the  continued  good 
depth  upon  the  bar  are  sufficient,  for  the  needs  of  commerce  for  some 
time  to  come,  in  consideration  of  which  the  harbor  is  deemed  by  him 
to  be  unworthy  of  improvement  by  the  General  Government  at  the 
present  time.  The  views  of  Major  Fisk  are  concurred  in  by  the  divi- 
sion engineer,  Col.  Chas.  B.  Suter,  Corps  of  Engineers,  and  by  the 
Chief  of  Engineers. 

The  report  was  transmitted  to  Congress  and  printed  in  House  Doc 
No.  122,  Fifty-fifth  Congress,  second  session.  (See  also  Appendix  T  T 19.) 

2.  Preliminary  examination  of  Alsea  River,  Oregon,  from  head  of  tide 
water  to  Upper  Alsea  Valley. — Major  Fisk  submitted  report  of  exami- 
nation October  5, 1897.  The  work  of  improving  this  section  of  the  Alsea 
Biver,  under  an  appropriation  made  therefor  by  the  river  and  harbor 
act  of  June  3, 1896,  was  completed  September  14, 1897,  and  resulted  in 
providing  a  high-water  boat  channel  varying  in  width  from  20  to  50 
feet,  dear  of  obstructions  above  the  plane  of  low  water,  which  may  be 
run  with  comparative  safety  on  any  ordinary  rise,  and,  for  the  reasons 
given  in  the  report.  Major  Fisk  is  of  the  opinion  that  the  improve- 
ment of  the  river  for  low- water  navigation  and  the  improvement  of  the 
river  above  the  head  of  tide  water  are  not  worthy  of  further  action  by 
the  General  Government. 

The  views  of  the  local  office  are  concurred  in  by  the  division  engineer. 
Colonel  Suter,  and  by  the  Chief  of  Engineers. 

The  report  was  transmitted  to  Congress  and  printed  in  House  Doc. 
Ko.  Ill,  Fifty-i!fbh  Congress,  second  session.  (See  also  Appendix 
T  T  20.) 

3.  Preliminary  examination  of  Ta^uina  River,  Oregon,  from  the  town 
of  Taquina  to  head  of  tide,  irtcluding  the  Elk  River  to  Sunset  Quarry. — 
Major  Fisk  submitted  report  dated  October  15,  1897.  For  reasons 
given,  he  is  of  opinion,  concurred  in  by  the  division  engineer,  Colonel 
Suter,  and  by  the  Chief  of  Engineers,  that  these  streams  are  not  worthy 
of  improvement  by  the  General  Government  at  the  present  time.  The 
report  was  transmitted  to  Congress  and  printed  in  House  Doc.  No.  112, 
Fifty-fifth  Congress,  second  session.    (See  also  Appendix  T  T  21.) 

4.  Preliminary  examination  of  the  Siletz  River,  bar,  and  entrance, 
Oregon. — ^M^Jor  Fisk  submitted  report,  dated  August  27,  1897.  The 
river  is,  for  the  most  part,  a  shallow  mountain  stream,  emptying  into 
Siletz  Bay  near  its  southern  end,  1$  miles  from  the  bay  entrance.  At 
the  north  side  of  the  entrance  to  the  bay  is  a  ledge  of  soft  rock,  beyond 
which  extends  a  sand  beach  400  feet  to  the  base  of  a  headland.  Other 
ledges  may  exist  in  the  channel  between  the  entrance  and  the  bar. 
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Major  Fisk  states  that  any  plan  of  improyement  for  widening  the 
entrance  to  the  bay  or  deepening  the  channel  across  the  bar  wonld  nec- 
essarily involve  the  constrnction  of  at  least  one,  and  i>08sibly  two, 
high -tide  jetties  extending  seaward  one-fonrth  mile  or  more,  and  that 
the  cost  of  the  work  wonld  be  great;  and  in  view  of  the  limited  and 
uncertain  benefits  to  be  obtained,  as  indicated  by  existing  and  pro- 
spective conditions  at  this  point,  he  is  of  opinion,  which  is  concnrred  in 
by  the  division  engineer,  Colonel  Snter,  and  by  the  Ghief  of  Engineers, 
that  the  bay  and  entrance  are  unworthy  of  improvement  by  the  Gen- 
eral Government  at  the  present  time.  The  report  was  transmitted  to 
Congress  and  printed  in  House  Doc.  No.  107,  Fifty-flfbh  Congress,  sec- 
ond session.    (See  also  Appendix  T  T  22.) 

5.  Freliminary  examination  of  harbor  at  Cape  Lookout^  Oregon,  with 
the  view  to  the  construction  of  a  harbor  of  refuge,  and  the  estimated  cost 
thereof. — Major  Fisk  submitted  report  dated  December  17, 1897.  He 
is  of  the  opinion  that  the  proposed  harbor  of  refuge,  if  constructed, 
should  be  located  on  the  north  side  of  the  cape;  the  estimated  cost  of 
a  breakwater  6,600  feet  in  length,  the  seaward  end  of  which  to  be 
located  due  north  of  the  end  of  the  cape  and  the  shore  end  about  one- 
fourth  mile  east  of  the  end  of  the  cape,  being  approximately  $10,725,000. 

In  view  of  the  unsuitable  relative  position  of  Gape  Lookout  for  a 
harbor  of  refuge,  the  poor  holding  ground  for  anchorage  afforded  by 
the  hard  bottom,  and  the  enormous  cost  of  construction,  M%jor  Fisk 
is  of  opinion  that  the  project  is  not  worthy  of  consideration  by  the 
General  Government.  This  opinion  is  concurred  in  by  the  division 
engineer.  Colonel  Suter,  and  by  the  Chief  of  Engineers. 

The  report  was  transmitted  to  Congress  and  printed  in  House  Doc.  No. 
197,  Fifty-fifth  Congress,  second  session.    (See  also  Appendix  T  T  23.) 

6.  Survey  of  Port  Orford  Harbor,  Oregon.— Major  Fisk  submitted 
report  January  7,  1898.  The  harbor  has  been  reported  upon  with 
reference  to  its  use  as  a  harbor  of  refuge,  and  it  is  assumed  the  present 
rei>ort  is  intended  to  deal  solely  with  the  commercial  side  of  the  ques- 
tion. 

Quoting  from  a  previous  report  of  January  30, 1895,  by  Maj.  T.  W. 
Symons,  Corps  of  Engineers,  Major  Fisk  gives  a  statement  of  the 
commerce  of  Port  Orford  in  detail,  and  states  that  while  there  may  be 
a  little  more  commerce  now  than  at  the  time  covered  by  those  statis- 
tics, it  will  be  seen  that  it  is  at  present  utterly  insignificant  when  con- 
sidered in  connection  with  the  very  large  sum  required  to  adequately 
protect  the  harbor  from  storms,  estimated  by  a  Board  of  Engineers,  in 
report  of  November  19,  1890,  to  be  J7,821,960.  (See  Annual  Beport, 
Chief  of  Engineers,  1891,  p.  3310.) 

It  is  the  opinion  of  Captain  Fisk,  concurred  in  by  the  division  engi- 
neer, Colonel  Suter,  that,  for  reasons  stated.  Port  Orford  Harbor  is  not 
worthy  of  improvement  by  the  United  States. 

The  report  was  transmitted  to  Congress  and  printed  in  House  Doc.  No. 
247,  Fifty-fifth  Congress,  second  session.    (See  also  Appendix  T  T  24.) 

7.  Survey  of  Tillamook  Bay,  bar  and  entrance,  Oregon. — M%jor  Fisk 
submitted  report  December  21, 1897.    He  states  that — 

It  is  believed  that  the  development  of  Tillamook  Bay  commerce  Ib  in  no  way  hin- 
dered by  the  present  condition  of  the  bar  and  entrance,  in  that  any  vessel  that  can 
navigate  the  bay  will  find  no  difficulty  in  crossing  the  bar.  The  bay  is  being 
improved  to  as  great  an  extent  as  natnral  circumstances  will  permit,  and  it  is 
believed  that  the  present  efforts  of  the  Qovemment  shonld  be  coufined  to  this 
improvement,  as  outlined  in  the  approved  project. 

The  views  of  the  local  officer  are  concurred  in  by  the  division  engi- 
neer, Colonel  Suter, 
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The  estimate  of  cost  submitted  by  Mi^or  Fisk  for  improvement  of 
the  bar  and  entrance  is  (1,200,000. 

The  report  was  transmitted  to  Oongress  and  printed  in  House  Doc.  No. 
217,  Fifty-fifbh  Congress,  second  session.    (See  also  Appendix  T  T  25.) 

8.  Survey  of  Nehalem  River  (Bay)^  Oregon,  for  modified  j^Um. — Major 
Fisk  submitted  report  December  29,  1897. 

A  project  for  improvement  of  entrance  to  Nehalem  Bay,  which  pro- 
vided for  the  construction  of  two  high- tide  stone  jetties  extending  sea- 
ward a  sufficient  distance  to  secure  a  permanent  low-water  depth  of  8 
feet  on  the  bar,  was  adopted  by  the  river  and  harbor  act  approved  Sep- 
tember 19, 1890,  the  sum  of  $10,000  being  made  available  for  commence- 
ment of  jetty  construction.  No  work  was  done  toward  carrying  out 
the  project,  owing  to  lack  of  funds. 

The  modified  plan  asked  for  is  construed  by  local  residents  to  mean 
the  construction  of  a  single  jetty,  which  they  believe,  if  placed  on  the 
south  side,  will  confine  the  channel  to  a  fixed  position,  and  a  plan  for 
such  a  jetty  has  been  carefully  considered  by  Major  Fisk,  but  for  rea- 
sons stated  it  is  thought  hardly  probable  that  a  single  jetty  would  bring 
about  the  results  desired. 

A  project  is  therefore  presented  which  conteipplates  the  construction 
of  two  jetties  at  the  north  location,  estimated  to  cost,  including  tram- 
ways, plant,  and  contingencies,  $610,500. 

The  cost  of  a  single  south  jetty  is  estimated  to  be,  including  contin- 
gencies, plant,  and  tramway,  $582,000. 

Major  Fisk  states,  however,  that,  while  it  is  quite  possible  future 
developments  may  render  advisable  the  improvement  of  the  entrance 
to  Nehalem  Bay,  it  is  not,  in  his  opinion,  at  present  worthy  of  improve- 
ment by  the  General  Government,  and  his  views  are  concurred  in  by  the 
division  engineer,  Colonel  Suter. 

The  report  was  transmitted  to  Congress  and  printed  in  House  Doc. 
No.  236,  Fifty-fifth  Congress,  second  session.  (See  also  Appendix 
TT26.) 

9.  Survey  of  Snake  River,  Washington,  from  its  mouth  to  Riparia. — 
Oapt.  Harry  Taylor,  Corps  of  Engineers^  submitted  report  dated  Jan- 
uary 27, 1898. 

The  plan  of  improvement  presented  contemplates  the  removal  of 
rock  ledges  and  bowlders,  the  scraping  of  cobblestone  bars,  and  the 
building  of  contraction  works  wherever  necessary,  with  a  view  to  giv- 
ing a  channel  with  a  minimum  depth  of  5  feet  at  low  water.  The  cost 
is  estimated  at  $165,000,  and  is  based  upon  the  assumption  that  appro- 
priations will  be  sufficient  to  permit  of  a  suitable  plant  being  provided 
and  worked  at  an  efficient  rate. 

With  a  free  channel  once  obtained  there  will  still  be  considerable 
work  necessary  to  keep  it  clear  of  bowlders,  which  are  annually  brought 
down  by  ice  and  high  water  and  lodged  on  shoals  and  rapids.  It  is 
estimated  that  the  removal  of  these  obstructions  will  require  an  expendi- 
ture of  $3,000  every  two  years. 

In  transmitting  the  report  to  this  office  Captain  Taylor  expressed  the 
opinion  that  the  project  submitted  is  the  best  that  can  be  devised  at 
the  present  time,  but  that  from  past  experience  it  appears  that  this 
Bection  of  the  river  is  particularly  difficult  to  improve,  and  that  at 
present  there  is  practically  no  navigation  nor  local  commerce  to'  be 
benefited,  and  that  no  navigation  can  be  developed  as  long  as  the 
Columbia  Eiver  is  impassable  for  boats  at  The  Dalles  and  the  other 
means  of  transportation  in  thjs  section  of  the  country  remain  as  at 
present. 

In  forwarding  the  report  the  division  engineer^  Col.  Chas.  B.  Suter, 
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Corps  of  Engineers,  expressed  the  view  that  the  low-water  improve- 
ment of  a  stream  with  such  a  heavy  slope,  beyond  the  removal  of  rocks 
and  bowlders,  is  entirely  impracticable  except  by  a  more  radical  method 
than  that  of  open-channel  improvement. 

The  report  was  transmitted  to  Congress  and  printed  in  House  Doc 
No.  411,  Fifby-fifth  Congress,  second  session.  (See  also  Appendix 
T  T  27.) 

IMPROVEMENT  OF  LOWER  COLUMBIA  RIVER,  OREGON  AND  WA8HIN0T0N, 
OF  WILLAMETTE  AND  YAMHILL  RIVERS,  OREGON,  AND  OF  COWLITZ 
RIVER,  WASHINGTON. 

This  district  was  in  charge  of  Maj.  W.  L.  Fisk,  Corps  of  Engineers, 
having  under  his  immediate  orders  Maj.  Clement  A.  F.  Flagler,  U.  8. 
Volunteers,  captain,  Corps  of  Engineers,  to  December  11,  1897,  and 
Additional  Second  Lieut.  William  D.  Connor,  Corps  of  Engineers,  from 
September  30, 1897,  to  April  11,  1898.  Division  Engineer,  Col.  Chas. 
B.  Suter,  Corps  of  Engineers. 

1.  Willamette  Eiver  above  Portlaiidy  and  Tamhill  River,  Oregon. — At 
the  time  of  the  adoption  of  the  present  project,  in  1878,  the  mouth  of 
the  Yamhill  River,  40  miles  above  Portland,  was  the  head  of  low-water 
navigation  on  the  Wilhiraette  River,  with  a  draft  of  2J  feet.  Above 
this  point  the  controlling  depth  was  but  1  foot. 

The  project  of  1878  contemplated  the  improvement  of  the  Willamette 
River  by  the  removal  of  obstructions,  by  bank  revetment,  and  the  con- 
struction of  dikes  at  various  shoal  places. 

In  1892  the  project  was  extended  to  include  the  removal  of  obstruc- 
tions in  the  Yamhill  River,  from  its  mouth  to  McMinnville  (approved 
August  12,  1892),  a  distance  of  17  miles  (report  of  survey,  Annual 
Report  of  the  Chief  of  Engineers,  1896,  p.  3309).  Allotments  of  $3,000 
and  $2,000  from  appropriations  made  by  the  river  and  harbor  acts  of 
1892  and  1894  were  made  for  this  work,  and  a  special  allotment  of 
$8,000  was  made  by  the  act  of  1894  for  revetment  work  at  Corvallis.. 

The  Yamhill  River  flows  into  the  Willamette  from  the  north,  about 
40  miles  above  Portland.  It  drains  an  exceedingly  fertile  valley,  which 
has  been  settled  for  years.  Prior  to  improvement  the  channel  was 
,  obstructed  by  snags  and  rocks,  which  were  removed  under  the  project 
of  1892,  and  boats  could  then  reach  Dayton  (about  5  miles)  at  all 
seasons  on  a  draft  of  about  2^  feet.  Above  Dayton,  and  about  1  mile 
below  Lafayette,  the  channel  was  obstructed  by  rapids,  so  that  boats 
could  reach  Lafayette  (9  miles)  and  McMinnville  (about  18  miles)  only 
during  extreme  high  water. 

The  present  project  (Annual  Report,  Chief  of  Engineers,  1897,  Part  I, 
p.  507)  proposes,  and  the  river  and  harbor  act  of  June  6,  1896,  and 
sundry  civil  act  of  June  4, 1897,  provide  for  the  improvement  of  the 
Willamette  River  from  Portland  to  Eugene  by  the  removal  of  obstruc- 
tions and  the  building  of  controlling  works,  with  a  view  of  obtaining  a 
depth  of  12  feet  or  more  from  Portland  to  the  foot  of  Clackamas  Rapids 
(11  miles);  of  3  to  3 J  feet  thence  to  Corvallis  (107  miles),  and  of  from 
2  to  2J  feet  from  Corvallis  to  Eugene  (63  miles).  Estimated  cost, 
$131,697.  On  the  Yamhill  River  the  project  contemplates  the  construc- 
tion of  a  lock  and  dam  near  Lafayette  and  the  removal  of  obstructions, 
to  provide  a  draft  of  3^  feet  throughout  the  year  from  the  month  of  the 
river  to  McMinnville.    Estimated  cost,  $69,000. 

The  amount  expended  on  this  improvement  to  June  30, 1897,  was 
$265,953.74;  $71,373.75  of  this  amount  was  expended  prior  to  the 
project  of  1878,  and  the  balance  ($194,579.99)  on    the   projects  of 
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1878-1892,  $7,382.17  being  applied  to  the  improvement  of  tbe  Willa- 
mette at  Corvallis,  and  §3,211.30  in  removing  obstrnctions  from  the 
Yamhill  River  under  the  project  of  1892. 

On  June  30, 1897,  the  results  that  had  been  obtained  on  the  Willa- 
mette were  marked  by  improvement  in  depth  of  the  channel  wherever 
works  of  a  permanent  character  had  been  constructed.  On  the  Yam- 
hill Kiver  the  conditions  were  little  changed  over  the  improvement 
under  project  of  1892,  but  both  the  Willamette  and  Yamhill  rivers 
become  obstructed  by  snags  and  overhanging  trees  which  are  brought 
down  by  the  annual  freshet,  requiring  almost  continual  operations  of  a 
snag  boat  and  crew  to  keep  the  channels  clear. 

As  a  result  of  the  season's  work  the  Willamette  Biver  is  in  better 
condition  than  ever  before,  but  owing  to  the  changeable  nature  of  the 
channel  and  its  continual  cutting  out  and  filling  in  of  gravel  it  is 
impossible  to  state  the  maximum  draft  that  can  be  carried  at  any  par- 
ticular time. 

As  the  river  falls  the  current  increases  over  shoal  places,  the  cutting 
process  is  thus  concentrated  to  a  narrower  channel,  and  the  depth  in 
many  cases  is  little  less  at  low  water  than  on  a  somewhat  higher  stage. 

A  contract  for  the  completion  of  the  lock  and  dam  in  the  Yamhill 
Elver,  in  accordance  with  approved  plans  and  specifications,  was 
executed  under  date  of  March  11, 1898.  The  work  is  being  vigorously 
prosecuted  and  will  probably  be  completed  by  December  31,  1898. 
Two  and  one-half  feet  at  low  water  can  be  carried  on  the  YamhiU  to 
Dayton. 

ComparaHM  itaiemmt  of  the  i<mn€tge  carried  hy  river  hoots  on  the  WUlametU  Biver  above 

Portland. 


Merchan- 
dise. 

Fassen- 
gera. 

Calendar  year. 

Merohan- 
diae. 

Paaaen- 
gera. 

1804 

Tom. 
74, 615 
130,870 

Numher. 
56,368 
67,376 

1806 

Tont. 
218,480 
186,621 

Ifumber, 
48,465 

1895 

1807 

87,060 

July  1, 1897,  balance  unexpended $182,546.26 

Jane  30^  1898,  amount  expended  during  fiscal  year 36, 103. 66 

July  1,1898,  balance  unexpended 146,442.60 

July  1, 1898,  outatandiDg  liabilities $8,520.31 

July  1, 1898,  amount  covered  by  uncompleted  contracts 50, 912. 32 

59,432.63 

July  1, 1898,  balance  available 87,009.97 

(See  Appendix  XJ  U  !•) 

2.  Columbia  and  Lower  Willamette  rivers  below  Portland^  Oreg. — ^The 
original  condition  of  these  rivers  from  Portland  to  the  sea,  covering  12 
miles  on  the  Willamette  and  98  miles  on  the  Golumbia  Elver,  was  such 
that  only  from  10  to  15  feet  could  be  carried  over  the  shoal  places  at  low 
water.  J^nmerous  sand  bars  obstructed  navigation  to  deep-water  craft 
and  distributed  the  water  over  an  extended  area,  so  that  the  greatest 
depth  could  be  carried  over  them  in  only  a  comparatively  narrow 
channel. 

The  value  and  the  availability  of  this  waterway  for  purposes  of  com- 
merce is  proven  by  the  quantities  of  grain  and  produce  that  through  it 
find  an  outlet  to  the  markets  of  the  world  from  Oregon,  Washington, 
and  Idaho.    Its  improvement  to  navigation  for  deep-water  craft  was  of 
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the  utinoBt  importaDce  to  the  entire  northwest  section  of  the  country, 
whose  inhabitants  find  the  natural  outlet  for  their  produce  through  the 
valley  of  the  Columbia. 

The  original  project,  adopted  in  1877,  for  improving  the  channel  of 
these  rivers  from  Portland  to  the  sea,  contemplated  increasing  the  depth 
in  the  shoalest  places  to  secure  a  minimum  depth  of  20  feet  at  low  water. 
In  1891  this  project  was  extended  to  provide  for  a  low-water  channel 
depth  of  25  feet  from  Portland  to  the  sea,  and  the  port  of  Portland,  a 
corporation  existing  under  the  laws  of  the  State  of  Oregon,  was  granted 
permission  to  assist  in  carrying  it  into  execution. 

The  total  amount  expended  by  the  United  States  on  this  work  to  June 
30, 1897,  wa«  $1,103,324.29,  of  which  amount  $221,780.46  was  expended 
prior  to  the  adoption  of  the  project  of  1877. 

As  a  result  of  the  works  of  contraction,  of  bank  revetment,  and  of 
dredging,  the  condition  of  the  improvement  on  June  30, 1897,  was  such 
that,  by  taking  advantage  of  the  tide,  a  draft  of  23  feet  or  more  could 
be  carried. 

During  the  fiscal  year  1898  operations  were  confined  to  dredging  to 
maintain  the  depth  previously  secured  and  to  the  removal  of  obstruc- 
tions from  the  channel,  the  funds  available  being  insufficient  for  obtain- 
ing any  material  increase  of  the  general  depth.  Total  excavation  made, 
373,089  cubic  yards. 

The  port  of  Portland  has  continued  dredging  throughout  most  of 
the  year,  and  has  built  a  20-inch  Bowers  dredge  for  use  in  this  work. 
The  total  amount  excavated  was  185,300  cubic  yards. 

The  results  of  the  season's  work  can  not  be  determined  until  the 
annual  rise  in  the  Columbia,  which  is  now  on,  has  subsided,  but  it 
is  safe  to  assume  that  a  low-water  draft  of  23  feet  can  be  carried  by 
taking  advantage  of  the  tides. 

The  Astoria  and  Columbia  Railroad  following  the  south  bank  of  the 
river  and  connecting  Astoria  with  Portland  was  opened  for  traffic  in 
the  latter  part  of  May,  1898. 

Comparative  staiemeni  of  traffio. 


Calondar  year. 

Handled 

by  river 

oraft. 

Tcnign  end  ooMt* 

wise  to  and  from 

Portland. 

Beeeipto. 

Shipmeuta. 

1898 

Tofu, 
1,310,866 
l,347,lft6 
1,040,032 
1,129,678 
1,499,837 

Tom. 

40,238 
40,011 
47,845 

Tont. 
812,790 
840,798 
395,954 
829.102 

1894 

1896 

1890 

1897 

290,418 

Jnly  1, 1897,  balance  unexpended $77,040.71 

Jane  30,  1898,  amoant  expended  daring  fiscal  year 22,379.00 

Jaly  1, 1898,  balance  anexpended 54,661.71 

Jalyl,  1898,  outetanding  flabUitiee 799.00 

Jnly  1, 1898,  balance  available 53,862.71 

{Amount  (estimated)  req 
Amoant  that  can  be  j 
Submitted  in  coDipJi  

harbor  acts  of  1866  and  1867  and  of  sondry  oivil  act  of  Jane  i,  ISQl. 

(See  Appendix  U  U  2.) 
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S.  Columbia  Biver^  Oregon^  below  Tongue  Point. — ^This  improvement 
oovers  a  stretch  of  the  river  beginning  just  below  Tongne  Point  and 
extending  down  along  the  water  front  of  Astoria.  The  principal 
obstruction  is  a  rocky  point  known  as  the  Sylvia  de  Orasse  B^f,  about 
one  mile  below  Tongue  Point  and  around  which  ships  are  obliged  to 
make  a  short  turn  to  keep  the  channel  and  avoid  striking  it.  The  same 
conditions  have  always  existed,  but  of  late  years  the  accumulation  of 
sand  above  the  reef  had  narrowed  the  channel  and  shortened  the  bend, 
which  occasioned  great  inconvenience  to  the  large-sized  vessels  engaged 
in  the  commerce  of  the  Columbia  Biver. 

The  original  and  present  project,  adopted  in  1896  (see  Annual  Report 
of  the  Chief  of  Engineers  for  1895,  pp.  3605-^08  et  seq.),  contemplates 
the  removal  of  the  wreck  of  the  Sylvia  de  Orasse  and  the  outer  portion 
of  the  ledge  upon  which  it  rests,  this  work  to  be  supplemented  by  dredg- 
ing to  open  a  waterway  in  front  of  Astoria  25  feet  deep  and  250  feet 
wide  at  the  bottom,  in  accordance  with  the  general  project  for  improve- 
ment of  the  Columbia  and  Lower  Willamette  rivers  from  Portland  to 
the  sea. 

The  estimated  cost  was  $121,550,  and  the  river  and  harbor  act  of 
June  3,  1896,  authorizes  the  expenditure  on  this  work  of  $50,000  of 
the  balance  then  on  hand  to  the  credit  of  the  mouth  of  the  Columbia 
Biver  improvement. 

The  amount  expended  on  this  work  up  to  the  close  of  the  fiscal  year 
ending  June  30, 1897,  was  $2,781.66. 

At  that  time  the  dredging  had  materially  straightened  and  deex)ened 
the  channel  so  that  deep-draft  vessels  could  pass  with  less  delay  and 
inconvenience;  the  presence  of  the  reef,  however,  makes  a  very  bad 
place  in  the  channel,  and  its  removal  would  be  a  great  aid  to  navigation. 

Dredging  operations,  begun  in  April,  1897,  were  continued  to  August 
of  the  fiscal  year  just  closed,  which  resulted  in  leaving  a  channel  about 
250  feet  wide  with  a  least  depth  of  23  feet  at  low  water. 

For  commercial  statistics,  see  Columbia  and  Lower  Willamette  Biver 
report. 

Jnly  ly lS97y  balance  unexpended $47,218.34 

Jone^,  1S96|  amonnt  expended  daring  fiscal  year 5,648.64 

Joly  1, 1898,  balance  unexpended 41,569.70 

(Amount  (estimated)  required  for  completion  of  existing  project 71, 550. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  end  ing  J  nne  30, 1900    40, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  U  U  3.) 

4.  Mouth  of  Columbia  River ^  Oregon  and  Washington. — ^Prior  to  com- 
mencing the  work  of  construction  in  1885,  there  were  from  one  to  three 
channels  across  the  bar  at  the  mouth  of  Columbia  Biver,  and  these 
channels  varied  both  invocation  and  in  depth,  the  latter  being  usually 
from  19  feet  to  21  feet,  while  the  location  shifted  through  nearly  180<^ 
from  Gape  Disappointment  to  Point  Adams. 

The  project  for  improvement  adopted  in  1884  contemplated  securing 
a  low- water  channel  depth  of  30  feet  across  the  bar  at  the  mouth  of  the 
river  by  the  construction  of  a  jetty,  to  extend  from  the  shore  near  Fort 
Stevens  across  Clatsop  Spit  in  the  direction  of  a  point  about  3  miles 
south  of  Cape  Disappointment,  the  jetty  to  be  built  of  rubble  and  ran- 
dom blocks  of  stone  of  large  size,  resting  upon  mattresses  of  brush. 
Estimated  cost,  $3,710,000. 
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The  amount  expended  to  June  30, 1897,  was  $1,961,259.99,  exclnsive 
of  the  sum  of  950,000  authorized  by  the  river  and  harbor  act  of  June  3, 
1896,  to  be  applied  below  Tongue  Point. 

The  jetty,  together  with  its  four  groins,  was  completed  in  the  fall  of 
1895.  At  the  close  of  the  fiscal  year  1897  the  channel  was  in  nearly  the 
same  position  as  previously  reported  (Annual  Report  of  the  Chief  of 
Engineers  for  1896,  p.  3251),  but  the  30-foot  depth  at  mean  lower  low 
water  was  2,000  feet  in  width. 

A  survey  of  the  bar  completed  a  few  days  after  the  close  of  the  fiscal 
year  shows  that  the  channel  has  moved  a  little  farther  to  the  north- 
ward, and  the  least  depth  on  the  bar-— 29  feet — at  mean  lower  low  water 
is  one  foot  less  than  last  year;  but  this  is  not  surprising,  considering 
the  very  severe  storms  of  last  winter  and  the  consequent  large  move- 
ment of  sand  from  the  top  of  Clatsop  Spit,  depths  on  its  crest  having 
increased  as  much  as  7  feet  in  some  places,  and  the  increase  averaging 
probably  4  to  5  feet.  The  survey  also  coming  just  as  the  high  water  of 
the  Columbia  began  to  fall  probably  developed  the  worst  possible 
conditions. 

For  commercial  statistics  see  Columbia  and  Lower  Willamette  River 
rei)ort. 

July  1, 1897,  balance  anexpended $14,420.01 

Jnne  30, 1898,  amount  expended  during  fiscal  year 2, 015. 43 

Julv  1, 1898, balance  unexpended 12,404.58 

July  1, 1898,  outstanding  liabUities 564.88 

July  1, 1898,  balance  available 11,839. 70 

(See  Appendix  U  U  4.) 

5.  Oowlitz  River ^  WnshingUm. — [This  work  was  in  the  charge  of  Capt. 
Harry  Taylor,  Corps  of  Engineers,  to  November  30, 1897.]  The  Cow- 
litz Kiver  is  a  tributary  of  the  Columbia  Kiver,  and  flows  into  it  from 
the  north  and  about  64  miles  from  its  month. 

Prior  to  improvement  the  ruling  depth  at  low  water  to  Toledo,  40 
miles  above  the  mouth,  was  14  inches.  The  channel  was  narrow  and: 
tortuous  and  obstructed  by  numerous  snags,  driit,  logs,  etc.  The  land 
in  the  valley  is  extremely  productive,  and  any  improvement  to  the  river 
navigation  is  of  vast  benefit  to  the  farmers  living  along  its  banks,  as 
they  are  dependent  upon  the  river  for  getting  their  produce  to  market. 

The  original  project,  adopted  in  1880,  contemplated  the  removal  of 
sand  bars  and  other  obstructions  to  a  point  about  50  miles  above  the 
mouth,  at  a  cost  of  (5,000  for  the  first  year  and  an  annual  expenditure 
of  $2,000  for  maintenance  thereafter. 

The  amount  expended  up  to  the  close  of  the  fiscal  year  ending  June 
30, 1897,  was  $26,688.50. 

The  condition  of  this  improvement  at  that  time  was  such  that  boats 
made  regular  trips  to  Toledo,  but  only  during  the  highest  stages  of 
water,  and  even  then  at  infrequent  times,  were  any  trips  made  farther 
upstream. 

No  results  in  the  way  of  increased  depth  were  derived  from  the  ex- 
penditures during  the  last  fiscal  year,  as  nothing  was  done  but  to  clear 
the  river  of  snags  and  trees. 

The  high  water  during  the  fall  of  1897  left  a  bar  one  mile  below  Toledo, 
which  has  divided  the  channel  into  three  parts.  To  this  point  18  inches 
can  be  carried,  but  boats  can  pass  it  only  on  the  higher  stages.  A  per- 
manent work  is  needed  to  confine  the  water  to  one  channel,  and  with  a 
little  additional  work  on  two  bars  below  only  a  small  yearly  expendi- 
ture, in  snagging,  will  be  required  to  maintain  a  channel  of  2  or  2^ 
feet  at  low  water,  to  Taylors  Landing,  about  8  miles  above  Toledo. 
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CamparaHve  gtatememt  of  traffic. 


Calendar  year:  Tons. 

1894 17,923 

1896 17,940 


Calendar  year:  Tons. 

1896 14,776 

1897 - 17,582 


This  statement  does  not  inolnde  large  quantities  of  logs  that  are  annually  floated 
down  this  stream. 

July  1, 1897,  balance  unexpended $1,311.50 

June  30, 189JB,  amount  expended  during  fiscal  year 1,227.44 

July  1,  1898,  balance  unexpended 84.06 

{Amount  (estimated)  required  for  completion  of  ezistinf^  project Indefinite. 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1900      3, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appeudix  XJ  U  6.) 

6.  Gauging  waters  of  Columbia  River ^  Oregon  o/nd  Wofthington. — ^The 
object  of  this  gauging  is  to  obtain  data  for  use  in  connection  with  the 
improvement  of  the  river  and  to  supply  information  to  persons  inter- 
ested in  its  navigation. 

The  self- registering  gauge  was  reestablished  at  Astoria  in  !N'ovember, 
1888.  It  has  been  in  operation  up  to  the  present  time,  and  in  view  of 
its  importance  as  a  benefit  to  commerce  its  maintenance  is  considered  a 
worthy  object. 

The  amount  expended  on  this  work  to  June  30, 1897,  was  $6,201.65. 

July  1,  1897,  balance  unexx>ended $798.35 

June  SO;  18^,  amount  expended  during  fiscal  year 360.00 

July  1,1898,  balance  unexpended 438.35 

July  1, 1898,  outstanding  liabilities 84.00 

July  1, 1898,  balance  available 854.35 

{Amount  that  can  be  profitably  expended  in  fiscal  vear  endin  g  J  une  30, 1900      1, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  U  XJ  6.) 

EXAMINATIONS  AND  SUBVEYS  MADB  IN  OOMPLIANOE  WITH  BIYEB  AND 
HABBOB  ACT  OF  JUNE  3,  1896. 

The  preliminary  examinations  and  surveys  of  the  following  localities 
required  by  the  river  and  harbor  act  of  June  3, 1896,  were  made  by  the 
local  engineer,  Mty.  W.  L.  Fisk,  Corps  of  Engineers,  and  reports  £!hereon 
submitted. 

1.  Preliminary  examination  of  Scappoose  Bay^  Oregon^  from  iti  mouth 
to  and  including  the  lower  portion  of  Scappoose  Creek. — Major  Fisk 
submitted  report  September  28, 1897.  He  is  of  opinion,  in  view  of  the 
fact  that  the  locality  referred  to  in  the  act  is  now  open  to  navigation 
by  light-draft  river  steamers,  that  this  condition  meets  the  present  and 
prosi)ective  demands  of  its  limited  commerce,  and  that  its  improvement 
is  not  a  work  worthy  to  be  undertaken  by  the  General  Government. 
These  views  are  concurred  in  by  Colonel  Suter,  the  division  engineer, 
and  by  the  Chief  of  Engineers. 

The  report  was  transmitted  to  Congress  and  printed  in  House  Doc. 
No.  126,  Fifty-fifth  Congress,  second  session.  (See  also  Appendix 
U  U7.) 

^.  Preliminary  examination  of  Long  Tom  River,  Oregon,  from  mouth 
to  town  of  Monroe. — Major  Fisk  submitted  report  September  29, 1897. 
He  is  of  opinion,  because  of  the  many  shosds  between  Monroe  and 
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Willamette  Biver,  that  this  stretch  of  the  river  is  not  sasceptible  of 
improvemeut  for  nayigation  during  the  low-water  season,  thongh  it  is 
thought  that  sufficient  depth  might  be  obtained  during  the  winter  sea- 
son to  accommodate  the  light-draft  steamers  of  the  Upper  Willamette. 
The  principal  obstructions  to  high- water  navigation  below  Monroe  are 
overhanging  trees,  together  with  numerous  snags  and  an  occasional 
brush-covered  shoal,  and,  in  view  of  the  comparatively  small  expendi- 
ture that  would  be  required  to  remove  these  obstructions  in  order  to 
afford  an  opportunity  for  shipping  grain  and  other  products  during 
the  high-water  season,  it  is  the  opinion  of  the  local  officer,  concurred 
in  by  the  division  engineer,  Colonel  Suter,  and  by  the  Chief  of  Engi- 
neers, that  the  locality  in  question  is  worthy  of  improvement  by  the 
General  Government  to  the  extent  named. 

The  report  was  transmitted  to  Congress  and  printed  in  House  Doc 
No.  127,  Fifty-fifth  Congress,  second  session.  (See  also  Appendix 
UU8.) 

3.  Preliminary  examination  of  the  Santiam  River j  Oregon^  from  Jeffer- 
son to  Willamette  River. — Major  Fisk  submitted  report  October  4, 
1897.  It  appears  from  this  report  that  the  river,  though  navigable  in 
its  natural  state  for  several  months  of  the  year,  is  practically  unused, 
but  one  steamboat  trip  being  known  to  have  been  ma<le  on  the  river  in 
several  years.  The  limited  commerce  of  the  section  is  carried  by  the 
railroads,  and  there  is  consequently  not  sufficient  inducement  offered 
steamers  to  warrant  running  the  river  at  any  time.  For  these  reasons 
Major  Fisk  is  of  opinion,  concurred  in  by  the  division  engineer,  Colo- 
nel Siiter,  and  by  the  Chief  of  Engineers,  that  the  river  is  not  worthy 
of  improvement  by  the  General  Government. 

The  report  was  transmitted  to  Congress  and  printed  in  House  Doc. 
!No.  1()9,  Fifty-fifth  Congress,  second  session.  (See  also  Appendix 
UU9.) 

4.  Survey  of  Clatskanie  River  to  town  of  Clatskaniey  Oregon. — ^Major 
Fisk  submitted  report  December  20, 1897.  He  states  that  navigation 
to  the  town  of  Clatskanie  may  be  rendered  possible  at  all  stages  of 
river  and  tide  by  cutting  a  short  channel  across  the  bend  immediately 
below  Manzanillo,  and  another  from  the  bend  above  this  point  to  the 
first  bend  below  the  town  of  Clatskanie,  and  by  dredging  immediately 
below  the  latter  point.  The  cost  of  this  improvement,  giving  a  water- 
way 6  feet  in  depth  at  low  water,  is  estimated  at  $13,000.  In  view  of 
the  large  amount  of  commerce  on  the  river  and  the  small  sum  required 
to  afford  the  desired  relief,  it  is  the  opinion  of  the  district  officer,  con- 
curred'in  by  Colonel  Suter,  the  division  engineer, -that  the  Clatskanie 
Biver  is  worthy  of  improvement  by  the  General  Government  to  the 
extent  indicated. 

The  report  was  transmitted  to  Congress  and  printed  in  Honse  Doa 
No.  218,  Fifty-fifth  Congress,  second  session.  (See  also  Appendix 
U  U  10.) 

5.  Survey  of  Willamette  River  opposite  Salem^  Oreg.j  with  a  vieto  of 
ascertaining  the  necessity  of  constructing  a  revetment  or  dike  to  maintain 
the  channel  and  to  prevent  the  cutting  of  a  new  channel  through  the  low- 
lands on  the  left  hank. — Major  Fisk  submitted  report  October  8, 1897, 
and  fi*om  a  comparison  of  former  maps  with  the  present  survey,  together 
with  information  furnished  by  those  who  have  lived  in  the  vicinity  for 
years,  it  appears  that  no  marked  change  has  taken  place  in  the  channel 
recently  and  that  there  is  no  present  indication  of  change. 

In  the  opinion  of  Major  Fisk,  concurred  in  by  the  division  engineer, 
Colonel  Suter,  the  construction  of  a  revetment  or  dike  at  this  i>oint  is 
onnecessary,  and  therefore  the  proposed  improvement  is  unworthy  of 
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oonsideratioii  by  the  General  OovemiDent  at  the  present  time;  For 
this  reason  no  estimate  of  eost  of  improvement  is  submitted. 

The  report  was  transmitted  to  Congress  and  printed  in  Honse  Doc. 
No.  120j  Fifty-fifth  Congress,  second  session.  (See  also  Appendix 
UUll.) 

6.  Survey  of  Tudlitin  Biverj  Oregon^  from  the  town  of  Tualitin  up  to 
OiMtony  and  of  the  Dairy  Fork  up  to  Lousignat  Lake. — Major  Fisk 
submitted  rei>ort  December  20, 1897.  He  states  that  any  improvement 
of  either  stream  wonld  necessarily  entail  the  straightening  of  its  course, 
and,  thus  increasing  the  low-water  slope,  would  decrease  the  depth, 
already  small,  on  the  various  shoals.  The  clearing  of  the  river  would 
also  produce  the  same  result  and  cause  further  decrease.  The  con- 
struction of  locks  and  dams  would  therefore  be  necessary  before  navi- 
gation of  the  upper  portion  could  be  carried  on.  The  estimated  cost 
of  the  work  which  it  appears  necessary  to  carry  out  to  secure  conven- 
ient navigation  is  $407,000,  and  it  is  the  opinion  of  Major  Fisk,  con- 
curred in  by  Colonel  Suter,  the  division  engineer,  that  the  interests 
involved  would  not  justify  so  great  an  expenditure. 

The  report  was  transmitted  to  Congress  and  printed  in  House  Doc. 
No.  221,  Fifty-fifth  Congress,  second  session.  (See  also  Appendix 
trU12.) 

IMPBOVEMENT  OP  CBBTAIN  BIVEB8  AND  HABB0B8  IN  WASHINGTON, 
IDAHO.  AND  MONTANA. 

This  district  was  in  the  charge  of  Capt  Harry  Taylor,  Corps  of 
Engineers,  having  under  his  immediate  orders  Lieut.  Meriwether  L. 
Walker,  Corps  of  Engineers,  to  May  4  and  since  May  14, 1898.  Division 
Engineer,  Col.  Chas.  B.  Suter,  Corps  of  Engineers. 

1.  Willapa  River  and  Harbor^  Washington. — Willapa  Harbor,  for- 
merly known  as  Shoalwater  Bay,  connects  with  the  Pacific  Ocean  28 
miles  to  the  north  of  the  entrance  to  the  Columbia  Biver.  The  only 
portion  of  the  harbor  to  which  any  consideration  in  the  way  of  improve- 
ment has  been  given  is  that  in  the  vicinity  of  South  Bend,  the  principal 
city  of  the  harb[>r,  and  the  terminus  of  the  railroad  from  the  main  line 
of  the  Northern  Pacific  at  Chehalis. 

South  Bend  is  situated  very  near  the  mouth  of  the  Willapa  Biver. 
Just  at  the  upper  limits  of  the  town  the  river  divides  itself  into  a  main 
channel  and  a  secondary  channel,  the  latter  known  as  Mailboat  Slough. 
This  division  of  the  waters  caused  bars  to  form  in  the  main  channel  at 
both  the  upx>er  and  lower  ends  of  the  slough.  There  were  also  several 
bars  in  the  river  proper  between  South  Bend  and  Willapa  City. 

The  plan  of  impn)vement  adopted  consists  in  building  a  dike  of  piles, 
brush,  and  stone  across  the  head  of  Mailboat  Slough,  in  order  to  con- 
centrate the  ebbing  and  flooding  currents  into  the  main  channel,  and 
thereby  produce  as  great  a  scour  as  possible  on  the  shoals  at  the  head 
and  foot  of  the  slough;  also  to  dredge  a  channel  100  feet  wide  and  8 
feet  deep  at  low  water  through  the  reef  just  below  Willapa  City,  and 
to  close  Louderback  Slough  with  a  pile,  brush,  and  stone  dike  with  the 
object  of  compelling  the  currents  to  scour  a  channel  through  the  bar  in 
the  river  at  its  lower  end.    The  estimated  cost  of  the  work  is  $31,350. 

The  project  of  August  29, 1894,  also  provides  for  cutting  a  channel 
through  the  logjam  of  Korth  Biver,  a  tributary  of  Willapa  Harbor,  as 
authorized  by  act  of  August  18, 1894. 

The  amount  expended  to  June  30, 1897,  was  $27,772.80,  of  which 
$25,272.80  had  been  expended  on  Willapa  Biver  and  Harbor  proper, 
and  $2,500  on  the  improvement  of  the  North  Biver. 

Up  to  June  30, 1897,  the  dike  work  in  the  river  and  harbor,  the  work 
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of  dredf^ng  through  the  shoal  just  below  Willapa  Oity,  and  the  oon- 
templated  work  on  the  jam  in  the  North  Biver  had  been  completed. 

The  amount  expended  daring  the  fiscal  year  ending  June  30, 1898, 
was  $250,  which  was  applied  to  Willapa  Kiver  and  Harbor  proper. 

The  work  called  for  by  the  project  has  all  been  completed.  The 
object  of  the  improvement,  so  far  as  to  give  a  channel  8  feet  deep  at 
mean  lower  low  water  to  WiIlapaCity,ha8  been  practically  accomplished. 

The  dikes  at  Mailboat  Slough  have  caused  a  general  deepening  of 
the  shoals  in  their  vicinity  of  about  2  feet,  so  that  the  least  depth  to 
South  Bend,  the  principal  city  on  Willapa  Harbor,  is  now  15  feet  at 
mean  lower  low  water. 

A  channel  50  feet  in  width  has  been  cut  through  the  jam  on  the  North 
Biver. 

The  dikes  already  built  will  probably  need  some  slight  repairs,  but 
the  money  already  appropriated  is  sufficient  to  maintain  the  improve- 
ment. It  is  recommended  that  the  balance  of  the  appropriation,  or  so 
much  thereof  as  may  be  necessary,  be  made  available  for  more  thor- 
oughly clearing  a  channel  through  the  North  Biver  jam. 

Table  of  comparative  siatUtics, 


Tear. 

Tods. 

Vilne. 

Fiacftlyear: 

08.908 
61,858 
48,900 

27,542 
87.815 

$839,280 

1895 

705. 570 

18M 

800,600 

lOHJ... 

351, 175 

1897 

313,168 

Jaly  1, 1897,  balance  anexpended $3,577.20 

June 30, 1S98,  amount  expended  during  fiscal  year 250.00 

July  1, 1898,  balance  unexpended 3,327.20 

(See  Appendix  V  V  1.) 

2.  Grays  Harbor  and  bar  entrance^  Washington. — The  first  appropria- 
tion for  this  work  was  made  in  the  river  and  harbor  act  of  June  3, 1896. 

The  entrance  to  Orays  Harbor  from  the  Pacific  Ocean  lies  in  latitude 
46°  55^  north,  being  46  miles  north  of  the  mouth  of  the  Columbia  River. 

The  harbor  has  a  length  from  east  to  west  of  17  miles,  and  from  north 
to  south  a  maximum  breadth  of  14  miles.  There  are  a  number  of  rivers 
tributary  to  the  harbor,  the  principal  ones  being  the  Chehalis,  Satsop, 
Wyuooche,  Wisbkah,  Hoquiam,  and  Humptulips,  all  of  which  come 
from  the  east  and  north.  There  are  two  main  channels  crossing  the 
harbor  from  east  to  west — the  north  and  south  channels — of  which  the 
north  channel  is  the  principal  one,  and  has  been  improved. 

A  large  part  of  the  harbor  is  occupied  with  tide  flats,  bare  at  low 
water.  The  total  tidal  area  of  the  harbor  is  estimated  at  96.8  square 
miles.  At  low  tide  the  area  covered  by  water  is  estimated  at  30.6 
square  miles,  or  less  than  one-third  of  the  total  area.  The  average 
range  of  the  tide  is  8.4  feet,  with  a  maximum  range  of  12.9  feet. 

The  harbor  throat  lies  between  two  low  sandy  peninsulas,  which  are 
about  12,500  feet  apart,  measured  between  high-tide  lines. 

Through  the  harbor  throat  there  is  a  channel  having  a  maximum 
depth  of  100  feet  or  more.  A  single  broad  waterway  extends  for  more 
than  2  miles  out  to  sea  from  the  harbor  throat,  with  depths  gradually 
diminishing  to  30  feet.  Between  this  deep  waterway  and  the  open  sea 
lies  a  bar  convex  to  the  sea  and  connected  witii  the  sand  spits  on  the 
two  sides  of  the  harbor  throat. 
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Across  tbe  bar  there  is  no  well-defined,  decided,  permanent  channel, 
bat  there  are  several  variable  shifting  channels  having  deptbs  of  about 
12  or  13  feet.  The  general  average  distance  between  the  inner  and 
outer  18-foot  curve  is  one-half  mile. 

The  proposed  plan  of  improvement  is  to  control,  by  means  of  a  single 
jetty  extending  out  to  sea  from  the  point  on  the  south  side  of  the  har- 
bor throat  a  distance  of  about  3}  miles,  the  ebbing  and  flooding  waters 
to  a  sufficient  extent  to  concentrate  and  direct  upon  the  bar  a  much 
greater  portion  thereof  than  would  naturally  go  there.  It  is  expected 
that  a  depth  of  24  feet  at  mean  lower  low  water  will  be  obtained  across 
the  bar. 

The  jetty  is  to  be  of  rubblestone  built  above  high-tide  level.  The 
estimated  cost  of  the  work  is  $1,000,000. 

A  full  description  of  this  workNnth  plan  is  published  in  the  Annual 
Report  of  the  Chief  of  Engineers  for  1895,  pp.  3517-^28. 

.  In  accordance  with  the  authority  granted  by  the  act  of  June  3, 1896, 
making  the  first  appropriation  for  this  work,  it  is  being  donC'Under  a 
continuing  contract. 

The  amount  expended  to  June  30, 1897,  was  $1,271.76. 

At  that  date  specifications  had  been  prepared  and  advertisements 
issued. 

Bids  were  received  and  rejected,  the  work  readvertised,  a  contract- 
made,  and  the  work  begun  during  the  year  ending  June  30, 1898.  A 
receiving  wharf  was  built  on  the  harbor  side  of  the  point  firom  which 
the  jetty  projected;  a  trestle  7,000  feet  long  constructed  across  the 
sand  spit  from  the  receiving  wharf  to  the  jetty  proper,  and  a  large 
plant  accumulated  for  the  rapid  execution  of  the  work.  No  work  had 
been  done  outside  the  high-water  line  on  the  ocean  side  of  the  point  at 
the  end  of  the  year,  and  hence  no  results  in  the  way  of  increased 
depth  had  been  obtained,  the  depth  remaining  as  heretofore,  12  to  13 
feet  at  mean  lower  low  water  in  a  shifting  channel. 

It  is  expected  that  the  jetty  will  be  extended  seaward  between  2,000 
feet  and  3^000  feet  during  the  present  summer,  and  8,000  feet  to  10,000 
feet  additional  next  summer,  and  completed  the  year  after  that,  or  by 
the  end  of  the  season  of  1900,  provided  there  are  funds  available. 

JSa3H>rto  and  iimparU. 


Year. 

Tons. 

Vain©. 

naciOyMr: 

298,236 
302, 102 
159,744 
227,351 

110,748 
150,908 

$4. 431, 743 

1894 

8,221.500 

1805 

848,591 

1896 J. 

1, 420, 056 

Calendar  year: 

1896 

629,677 

1897 

1,071,747 

Julyl,  1897,  balance  unexpended $368,728.24 

Jane  30,  1898,  amoant  expended  during  fiscal  year 7, 674. 62 

Julyl,  1898,  balance  unexpended 361,053.62 

Jnly  1,  1898,  outatanding  liabilities $2,000.00 

July  1,  1898,  amount  covered  by  uncompleted  contracts 766, 942.90         <vio  on 

'  "  768, 943. 90 

{Amount  (estimated)  required  for  completion  of  existing  project 630, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1900  500, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  appendix  V  V  2.) 

BNQ  »8 33 


514        REPORT   OF   THE   CHIEF   OF   ENGIKEERS,  U.  B.  ARICT. 

3.  Ohehalis  River^  Washington. — ^The  portton  of  the  GhehaliB  Biver 
that  it  is  possible  to  navigate  is  about  90  miles  in  length,  from  Glaquato 
to  its  month.    This  may  well  be  considered  in  three  sections: 

1.  The  tidal  section,  from  the  mouth  to  Montesano,  a  distance  of  15 
miles.    In  this  portion  there  is  about  10  feet  of  water  at  high  tide. 

2.  From  Montesano  to  Elma,  16  miles,  the  river  is  slightly  affected 
by  the  tides  and  has  in  general  sufficient  depth  of  water  for  light-draft 
boats.  But  navigation  is  obstructed  by  logs  and  feJlen  trees,  and  in 
summer  by  a  scarcity  of  water  on  the  bars. 

3.  Above  Elma  the  river  is  a  succession  of  shoals  and  pools,  with 
only  6  to  12  inches  of  water  on  the  shoals  during  low  water.  This  part 
of  the  river  is  practically  blockaded  with  snags.  With  improvement 
this  river  could  be  navigated  above  Elma  for  perhaps  four  months  in  the 
year  a  distance  of  30  miles,  and  occasfonal  trips  made  much  farther  up. 

The  plan  of  improvement  contemplates  the  removal  of  snags,  over- 
hanging treed,  jams,  drift  heaps,  shoals,  and  other  obstructions  to 
navigation  which  may  from  time  to  time  accumulate  in  the  i>ortion  of 
the  river  regularly  used  by  boats. 

The  cost  of  the  work  is  indefinite. 

The  amount  expended  to  June  30, 1897,  was  $14,481.99,  and  the  river 
frt)m  Montesano  to  its  mouth  was  kept  open  and  free  from  troublesome 
snags. 

During  the  fiscal  year  ending  June  30,  1898,  the  snags  which  had 
accumulated  in  the  river  during  the  preceding  year  were  removed. 

The  river  will  be  gone  over  and  the  dangerous  snags  removed  as  often 
as  the  necessity  demands  and  frinds  permit. 

Exparii  amd  impcrU. 


Tear. 

Ton*. 

Valvew 

Piaoalyear: 

4,364 

9,661 
2.401 

mi,  mi 

846.498 

Calendar  yew; 

1896... 

1897 

u^wr 

July  1, 1897, balance  unexpended $1,518.01 

June  30, 1898,  amount  expended  during  fiscal  year 1,070.42 

July  1, 1898,  balance  unexpended 447.59 

July  1,  1898,  outstanding  liabilities 1,00 

July  1, 1898,  balance  available 446.59 

(Amount  (estimated)  required  for  completion  of  existing  project Indefinite. 
Amount  that  can  be  profitably  expended  in  fiscal  year  endinff  June  30, 1890      S^  000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  riyer  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

(See  Appendix  VV  3.) 

4.  Puget  Sound  and  its  tributary  waters^  Washington. — ^The  old  title 
of  this  appropriation  was  "  improvement  of  Skagit,  Stillaguamisli, 
Kooksack,  Snoliomish,  and  Snoqualmie  rivers,  Washington."  Under 
date  of  AuguKt  4, 1892,  the  change  to  the  new  title  was  approved  and 
all  money  and  property  on  hand  were  transferred  and  thereafter 
accounted  for  under  the  new  title.    ' 

In  their  original  conditions  the  navigable  streams  flowing  into  Pnget 
Sound  carried  water  enough  for  the  purpose  of  steamer  navigation,  but 
were  obstructed  by  snags,  fallen  trees,  and  log  jams.    They  were  the 
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great  highways  of  the  country,  traveling  by  land  being  almost  impos- 
sible on  acooont  of  the  heavy  timber,  dense  anderbrash,  and  fallen  logs. 

About  their  mouths  there  are  in  every  instance  large  areas  of  shal- 
low water  with  tortuous  channels,  and  these  are  often  obstructed  by 
drift.  These  shallows  act  as  submerged  dams  to  the  rivers  and  by 
preventing  the  free  outflow  of  their  waters  indirectly  do  great  damage 
by  inundating  the  lowlands  through  which  they  flow. 

The  plan  of  improvement  contemplates  the  removal  of  snags,  logs, 
trees,  and  other  obstructions  to  navigation.  For  this  purpose  a  snag 
boat  with  an  outfit  of  tools  and  appliances  has  been  provided.  This 
boat  passes  from  one  river  to  another,  doing  service  in  each  as  far  as 
the  necessities  of  its  commerce  require  and  as  the  amount  of  the  funds 
appropriated  will  admit. 

With  the  funds  that  have  been  appropriated  this  snag  boat  and  outfit 
have  been  provided,  and  a  large  number  of  snags,  jams,  overhanging 
trees,  and  other  obstructions  to  navigation  removed.  The  obstructions 
in  the  rivers,  with  those  that  come  in  with  every  freshet,  will  furnish 
constant  employment  for  the  snag  boat  for  an  indefinite  period. 

The  amount  expended  on  the  project  to  June  30, 1897,  was  $113,473.87. 

The  snag  boat  had  been  built,  operated  part  of  the  time  for  fourteen 
years,  and  rebuilt  The  rivers  had  been  cleared  of  their  worst  obstruc- 
tions, their  navigation  greatly  improved,  and  the  annual  season  during 
which,  navigation  was  suspended  by  reason  of  obstructions  greatly 
lessened. 

The  snag  boat  has  been  kept  continuously  at  work  during  the  fiscal 
year  ending  June  30, 1898,  and  removed  during  the  year  8,445  snags, 
ranging  in  diameter  from  8  inches  to  15  feet,  and  having  an  aggregate 
length  of  218,665  feet,  and  cut  from  the  banks,  where  they  are  liable 
to  Ml  into  the  streams  and  become  obstructions  to  navigation,  1,480 
trees  with  trunks  ranging  in  diameter  from  6  inches  to  8  feet,  and  hav- 
ing an  aggrJBgate  length  of  128,496  feet.  As  a  result  of  the  snagging 
operations  during  the  year,  the  Skagit  Eiver  was  kept  open  for  naviga- 
tion during  the  year  and  its  navigation  at  all  seasons  greatly  improved, 
and  the  navigation  of  the  other  streams,  when  work  was  done,  improved. 

Surveys  of  the  Skagit,  Duwamish,  and  Puyallup  rivers  were  made, 
with  a  view  to  determine  what  work,  other  than  snagging,  could  advan- 
tageously be  done  there. 

The  snagging  operations  will  be  continued  and  such  other  work  done 
as  appears  advantageous  and  the  funds  permit. 


ExporU  and  imporU. 

Tons. 

Valne. 

18M 

18,600 
11»922 

$358,000 

18W 

325,280 

July  1, 1897,  balance  unexpended $60,026.13 

June  30, 1898,  amount  expended  daring  fiscal  year 16, 182.81 

July  1, 1898,  balance  unexpended 43,843.82 

July  1, 1898,  oatstanding  liabilitiea 330.00 

July  1, 1896^  balance  ayailable 43,513.82 


I  compli  ^ 

[    harbor  acts  of  1866  and  1867  and  of  sundry  ciyil  act  of  June  4, 1897. 

(See  Appendix  V  V  4.) 
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5.  Harbor  at  Olfmpiaj  Wash. — Olympia  is  sitaated  at  the  head  of 
Badd  Inlet.  The  upper  end  of  this  inlet  is  shoal.  The  shoals  extend 
from  the  heart  of  the  city,  at  Fourth  Street  Bridge,  for  a  distance  of 
8,750  feet,  to  a  depth  of  12  feet  at  loW  water  in  Budd  Inlet.  These 
shoals  necessitated  the  building  of  long  wharves  out  to  deep  water,  the 
maintenance  of  which,  due  to  the  ravages  of  the  teredo,  was  very 
expensive.  The  alternative  of  this,  i.  e.,  boats  coming  and  going  only 
at  high  tide,  caused  great  inconvenience. 

It  is  proposed  by  the  plan  of  improvement  adopted  to  dredge  a  chan- 
nel 250  feet  wide  and  12  feet  deep  at  the  mean  of  the  lower  low  waters 
from  the  vicinity  of  the  Fourth  Street  Bridge  to  deep  water  in  Budd 
Inlet.  Near  its  inner  end  the  channel  is  to  l^  widened  out  to  500  feet, 
so  as  to  provide  a  turning  basis  for  boats  using  it. 

The  estimated  cost  of  the  work  was  $275,000. 

The  amount  expended  to  June  30, 1897,  was  $103,925.88.  The  turning 
basin  had  been  dredged  to  a  depth  of  10  feet  at  extreme  low  water  over 
its  entire  area  and  the  channel  bad  been  dredged  its  full  width  to  a  depth 
of  8  feet  at  extreme  low  water  for  a  distance  of  1,500  feet  from  the  outer 
end  and  to  a  depth  of  6  feet  at  9^treme  low  water  for  the  remainder  of 
its  length. 

The  exact  difference  between  <Hhe  mean  of  the  lower  low  waters," 
the  datum  of  the  project,  and  ^'extreme  low  water,"  the  datum  to  which 
the  work  done  has  been  referred,  was  not  fixed,  but  observations  show 
that  "extreme  low  water"  is  very  nearly  2  feet  lower  than  "the  inean 
of  the  lower  low  waters,"  so  that  the  turning  basin  had  been  finished 
according  to  the  project  and  the  channel  finished  to  within  2  feet  of  the 
projected  depth  for  the  remainder  of  its  length,  giving  an  available 
depth  at  mean  lower  low  water  of  8  feet. 

Future  work  will  depend  upon  the  funds  appropriated. 

Exports  and  imparU, 


Tew. 

Tons. 

Value. 

FLBoalyeair- 

95,011 
55.148 
25.  125 
28, 4M 

36,099 
29.800 

18,087,825 
421,225 
239,400 

1894 

1895 

1896 

206  700 

Calendar  year— 

1896... 

191,800 

1897 

430,900 

July  ly  1897,  balance  nnezpended $3,074.12 

Jane  30, 1B9S,  amount  expended  daring  fiscal  year 842.57 

Jaly  1, 1896,  balance  anexpended 2,231.55 

Jnly  1, 1898,  outstanding fiabilitiee 4.47 

July  1, 1898,  balance  available 2,227.08 

{Amount  (estimated)  required  for  completion  of  existing  project 168, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  jear  ending  June  30, 1900    20, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and    * 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  V  V  6.) 

6.  Waterway  connecting  Puget  Sound  with  lake$  Union  and  Washing- 
ton,— The  river  and  harbor  act  of  September  19,  1890,  contained  an 
item  directing  the  appointment  of  a  Board  of  three  officers  of  the  Oorps 
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of  EngmeerSf  upon  whom  shoald  devolve  the  duty  of  selecting  and 
soTveying  the  most  feasible  location  and  of  estimating  the  exx>en8e  of 
constructing  a  ship  canal  to  connect  the  waters  of  lakes  Union,  Wash- 
ington, and  Samamish  with  Puget  Sound,  and  appropriating  $10,000 
for  the  necessary  exi>enses. 

The  Board  thus  appointed  consisted  of  Ool.  G.  H.  Mendell,  Maj.  T.  H. 
Handbury,and  Oapt.  (now  M%j.)  T.  W.  Symons.  Their  report  is  con- 
tained in  House  £x.X>oc.  No.  40,  Fifty-second  Congress,  first  session, 
and  also  in  Annual  Report  of  Ohief  of  Engineers  for  1892,  page  2762 
et  seq. 

The  first  appropriation  for  this  work  was  made  in  the  river  and 
harbor  act  of  August  18, 1894. 

The  above-mentioned  report  contained  a  full  description  of  the  phys- 
ical conditions  attendant  upon  the  project  for  uniting  the  lakes  men- 
tioned with  Puget  Sound,  and  of  the  plan  proposed  for  accomplishing 
the  same. 

Briefly  stated,  they  are  as  follows: 

Lake  Washington  lies  directly  east  of  Seattle,  with  its  longest  dimen- 
sion nearly  parallel  to  Puget  Soand,  and  2  to  6  miles  distant  therefrom. 
It  is  19  miles  in  length,  averages  aboat  2  miles  in  width,  and  has  an 
Area  of  about  38.9  square  miles,  or  24^900  acres,  of  which  probably 
22,000  acres  covers  a  depth  of  25  feet  or  more,  with  maximum  depths  of 
not  less  than  600  feet.    Its  oatlet  is  at  the  south  end. 

LakeTJnion  lies  at  the  north  end  of  Seattle,  between  Lake  Washing- 
ton and  Paget  Soand.  It  has  an  area  of  1^  square  miles,  or  905  acres, 
of  which  499  acres  covers  a'depth  of  25  feet  or  more,  and  has  a  maximum 
observed  depth  of  60  feet. 

Lakes  Washington  and  Union  have  no  natural  connecting  waterway, 
but  a  small  canal  has  been  cut  by  private  enterprise  throagh  the  divide 
separating  the  two  lakes  at  what  is  known  as  the  Portage. 

From  Lake  Union  there  is  a  small  stream  flowing  to  the  head  of  Sal- 
mon Bay,  distant  from  Lake  Union  about  1  mile.  From  the  head  of 
Salmon  Bay  to  deep  water  in  Puget  Sound  there  is  a  distance  of  about 
3  miles. 

The  average  elevation  of  the  surface  of  Lake  Washington  is  about  7 
feet  above  that  of  Lake  Union,  and  that  of  Lake  Union  is  7.8  feet 
above  the  highest  high  tides  in  Puget  Sound.  The  variation  in  the 
level  of  Lake  Washington  amounts  to  about  2.5  feet  either  side  of 
the  average,  and  in  Lake  Union  to  about  1.5  feet  either  side  of  the 
average.    The  extreme  range  of  tide  is  about  18  feet. 

The  general  project  for  this  work  contemplates  the  construction  of  a 
ship  canal  connecting  lakes  Union  and  Washington  with  the  waters  of 
Puget  Sound  through  Salmon  Bay. 

The  estimated  cost  of  a  double- track  canal,  with  masonry  locks  and 
including  the  necessary  right  of  way,  was  $2,900,000  by  the  Shilshole 
Bay  route,  or  $3,500,000  by  the  Smiths  Gove  route;  and  of  a  single- 
track  canal,  with  composite  locks  and  exclusive  of  any  right  of  way, 
was  $1,781,167  by  the  Shilshole  Bay  route,  or  $2,316,167  by  the  Smiths 
Cove  route. 

Since  the  original  estimates  of  the  cost  of  this  improvement  were 
made  several  changes  ia  the  plan  have  been  adopted,  all  of  which 
materially  afiect  the  cost.  It  is  probable,  however,  that  an  estimate  at 
the  present  time  would  be  less  than  the  original  maximum  estimate. 

No  funds  have  been  available  for  the  preparation  of  plans  nor  for 
carrying  on  the  work  required  before  an  estimate  can  be  properly  made, 
and  so  no  estimate  is  attempted. 
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The  amonnt  expended  to  Jane  30, 1897,  was  $5,000,  and  at  that  date  a 
cadastral  survey  of  the  right  of  way  and  overflowed  lands  had  been  made 
for  all  except  the  part  from  Smiths  Gove  to  the  head  of  Salmon  Bay. 

There  was  nothing  expended  daring  the  fiscal  year  ending  Jane  30, 
1898,  and  no  work  was  done  by  the  United  States.  The  right  of  way 
was  condemned  and  damages  assessed  for  part  of  the  roate  by  the 
county  commissioners  of  King  County. 

Detailed  plans  will  be  prepared  as  soon  as  the  money  is  available, 
and  construction  commenced  as  soon  as  possible. 

There  is  at  present  available  for  expenditure  on  this  work  $170^000, 
but  under  the  provisions  of  the  act  of  August  18, 1894,  no  expenditure . 
can  be. made  until  the  entire  right  of  way  apd  release  from  all  damages 
shall  be  secured  freiB  of  cost  to  the  United  States.  The  acquisition  of 
the  right  of  way  is  in  progress,  but  until  completed  to  the  satisfaction 
of  the  Secretary  of  War  no  detailed  plans  can  be  prepared.  !N'o  esti- 
mate for  additional  funds  for  the  year  ending  Jane  30, 1900,  is  therefore 
presented. 

The  location  of  the  Paget  Sound  end  of  the  proposed  canal  is  left  to 
the  discretion  of  the  Secretary  of  War,  and  April  14, 1898,  he  approved 
the  conclusion  of  a  Board  of  Engineers  that  the  waterway  shoald  have 
its  terminal  point  at  the  Sound  end  in  what  is  known  as  Shilshole  Bay. 

July  1,  1897,  balance  nnexpended $170,000.00 

Jnly  1,  1898,  balance  nnexpended  * )70, 000.00 

(See  Appendix  V  V  6.) 

7.  Everett  Harhory  Washington. — Everett  is  situated  on  a  peninsula, 
one  side  and  the  end  of  which  are  bounded  by  the  Snohomish  River 
and  the  other  side  by  the  waters  of  Puget  Sound.  Of  the  water  front 
on  Puget  Sound  but  a  small  part  has  deep  water;  the  remainder  fronts 
on  the  tide  flats  which  have  been  formed  by  the  Snohomish  River. 

A  portion  of  the  river  forming  the  rear  or  freshwater  boundary  of 
the  peninsula  has  navigable  depths  sufficient  for  all  ordinary  purposes 
of  commerce,  but  below  this,  and  especially  across  the  tide  flats  at  the 
mouth,  the  water  is  shallow,  and  great  difficulty  is  experienced  in  get- 
ting into  the  fresh-water  river  harbor  back  of  the  city. 

The  plan  of  improvement  adopted  for  this  work  may  be  generally 
described  as  follows: 

First,  to  excavate  a  harbor  basin  in  the  shallows  and  tide  lands 
adjoining  deep  water  near  the  riVer's  mouth;  second,  to  dredge  a  chan- 
nel from  this  through  the  tide  flats  and  the  Old  River  mouth  to  deep 
fresh  water  in  the  Snohomish  River,  this  channel  being  designed  to 
bring  fresh  water  to  the  harbor  basin  and  to  afford  facilities  for  naviga- 
tion about  the  peninsula  and  into  the  deep  water  bounding  the  penin- 
sula on  the  east;  and  third,  to  protect  and  maintain  this  harbor  and 
channel  across  the  tide  flats  by  a  bulkhead  interposed  between  them 
and  the  open  waters  of  the  sound,  the  bulkhead  to  act  as  a  retaining 
wall  for  the  material  dredged  from  the  harbor. 

The  estimated  cost  of  the  improvement  is  $372,000. 

The  amount  expended  on  the  project  to  June  30, 1897,  was  $29,208.23. 

At  that  date  a  dike  for  the  purpose  of  retaining  the  dredged  material 
had  been  built  from  the  lower  end  of  Smiths  Island  along  the  estab- 
lished bulkhead  line  for  a  distance  of  14,436  feet,  and  a  channel,  50  feet 
wide  at  the  bottom  and  6  feet  deep  at  mean  low  water,  dredged  from 
the  deep  water  on  the  outside  in  toward  the  deep  water  in  the  river  for 
a  distance  of  2,885  feet 
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The  amoant  expended  on  the  project  daring  the  fiscal  year  ending 
June  30,  1898,  was  $316.50. 

Sand  flats,  which  rise  some  3  feet  above  mean  low  water,  extend 
entirely  across  the  proposed  channel  so  that  no  boats  of  any  kind  can 
nse  the  channel  at  or  near  that  stage. 

The  dike  will  be  kept  in  repair  and  the  dredging  continued  as  funds 
may  be  available. 

jSxporto  and  impcrU. 


Year. 

Tons. 

Yalne. 

FisGalyear: 

79,919 
144,541 

210,547 
74,960 

$1, 845, 282 

1886 

2,724,789 

Calendar  yew: 

1896 

6, 384, 881 

1887 1....... 

2, 874, 526 

Jnly  1, 1897)1  balance  unexpended $791.77 

Jane  30,  1S96,  amoant  expended  during  fiscal  year 316.50 


July  1, 1898,  balance  unexpended... 
July  1, 1898,  outetanding  liabilities. 

July  1, 1898,  balance  available 


475.27 
.71 


474.56 


f  Amount  f  estimated)  required  for  completion  of  existing  project 342, 000. 00 
Amount  tnat  can  be  profitably  expended  in  fiscal  year  ending  J  one  30, 1900    50, 000. 00 
Submitted  in  oompliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 

(See  Appendix  V  V  7.) 

8.  Swinoniish  Sloughy  Wotshingtan. — Swinomish  Sloagh  is  a  tidal 
slough  connecting  the  waters  of  Saratoga  Passage  and  Skagit  Bay  on 
the  south  with  Padilla  Bay  on  the  north.  It  is  an  important  water 
highway,  furnishing  the  most  easterly,  the  shortest,  and  safest  ruute 
for  the  smaller  class  of  steamboats  between  the  northern  and  southern 
waters  of  Puget  Sound.  It  skirts  the  Skagit  Delta,  the  richest  and 
most  extensive  agricultural  region  of  western  Washington.  It  is,  how- 
ever, shallow  and  crooked  in  some  portions,  and  the  approaches  to  it 
are  across  the  shallow  flats  of  Padilla  Bay  on  the  north  and  Skagit  Bay 
on  the  south. 

Swinomish  Slough  is  the  ordinary  meeting  place  of  the  tides,  although 
at  times  the  tides  run  in  one  direction  entirely  through. 

The  ordinary  rise  and  fall  of  the  tides  in  the  slough  is  about  8  feet. 
As  a  general  thing  throughout  the  slough  there  was  an  abundant  depth 
of  water.  Opposite  La  Conner  there  was  10  to  15  feet  at  low  water; 
just  south  of  La  Oonner  this  increased  to  34  feet,  while  at  the  northern 
entrance  to  the  ^^Hole  in  the  WalP'  there  was  a  depth  of  40  feet  at  low 
water. 

Where  the  slough  widens  out,  esi)ecially  where  the  Indians  have  been 
in  the  habit  of  putting  fish  traps,  this  depth  decreased,  so  that  there  was 
not  over  2  feet  at  low  water  in  any  practicable  channel.  What  channel 
there  was  was  very  crooked. 

At  the  northern  end  the  slough  opens  out  into  the  flats,  forming  the 
southern  portion  of  Padilla  Bay,  in  the  midst  of  diked  land  and  marshes. 

At  the  southern  end  of  the  slough  there  were  two  passages  connect- 
ing the  slough  with  the  waters  of  Skagit  Bay.  These  passages  were 
separated  by  a  rocky  island  called  McGlinns  Lsiland. 
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The  east  passage  was  wide  and  shallow,  having  nowhere  more  than 
2  feet  depth  at  low  water.  The  west  passage  between  McGliuns  and 
Fidalgo  islands  was  at  the  narrowest  plaoe  220  feet  wide,  with  an  ample 
depth  of  water,  for  all  purposes. 

This  short  and  crooked  passage  was  so  situated  with  high  rocky  binffs 
on  either  side  that  one  could  not  see  through  from  one  end  to  the  other. 
On  account  of  its  character  it  had  received  and  was  known  by  the  very 
descriptive  title  of  the  "Hole  in  the  Wall." 

This  is  the  passage  used  almost  exclusively  by  steamers. 

The  plan  of  improvement  adopted  is  to  dredge  a  channel  4  feet  deep 
and  100  feet  wide  from  deep  water  in  Saratoga  Passage  across  Skagit 
Flats,  through  the  shoals  of  the  slough  proi)er,  and  across  the  flats  of 
Padilla  Bay  to  deep  water,  and  to  build  dikes  in  Skagit  and  Padilla 
bays  to  direct  the  ebbing  and  flooding  waters  through  the  dredged 
channels. 

The  estimated  cost  of  this  work  is  $122,000. 

A  report  of  a  survey  of  Swinomish  Slough  upon  which  the  plan  of 
improvement  is  based  is  printed  with  a  general  map  in  House  Ex.  Doc 
No.  31,  Fifty-second  Congress,  first  session,  and  reprinted  without  map 
in  the  Report  of  the  Chief  of  Engineers  for  1892,  pages  2753-2762. 

Maps  showing  parts  of  the  improvement  are  also  published  in  the 
Beport  of  the  Chief  of  Engineers  for  1894  opposite  page  2615,  and  for 
1896  opposite  page  3377. 

The  amount  expended  to  June  30, 1897,  was  $72,830.25. 

At  that  date  a  wattled-pile  dike  6,180  feet  long  had  been  constructed 
from  a  i>oint  400  feet  west  of  the  entrance  to  the  '^  Hole  in  the  Wall" 
westerly  to  a  x>oint  300  feet  distant  from  the  northwest  point  of  Goat 
Island,  a  dike  consisting  of  a  single  row  of  piles  had  been  built  between 
Goat  and  Ika  islands,  and  a  pile,  brush,  and  stone  dike  2,745  feet  long 
had  been  built  between  McGlinns  Island  and  Gallahcrs  Point.  The 
wattled  dike  having  shown  signs  of  weakness  at  exposed  points,  2,129 
feet  of  it  had  been  strengthened  by  adding  a  second  row  of  piles,  and 
filling  in  between  the  two  rows  with  brush  and  stone.  The  remainder 
of  the  dike  had  been  thoroughly  repaired.  A  channel  100  feet  wide  at 
the  bottom  and  4  feet  deep  at  mean  low  water  had  been  dredged  parallel 
to  and  75  feet  from  the  wattled  dike  for  a  distance  of  6,120  feet,  and 
across  the  tide  flat  just  inside  the  "  Hole  in  the  Wall  ^  between  McGlinns 
Island  and  La  Conner,  and  from  La  Conner  north  about  half  way  to 
the  northern  end  of  the  slough.  Boats  drawing  4  feet  can  now  reach 
La  Conner  from  the  south  at  mean  low  water,  but  not  to  exceed  2  feet 
can  be  carried  through  the  slough. 

A  short  spur  was  ad<led  to  the  dike  inside  the  "Hole  in  the  Wall." 

Work  in  accordance  with  the  project  will  be  extended  north  of  La 
Conner  as  fast  as  available  frinds  permit. 

JSxparU  and  imparti. 


Year. 

Tons. 

Value. 

Piscalyear: 

1893 

55,700 

64,050 

114.017 

131, 370 

65.876 
64,407 

$1,510,000 
1,637,000 

1894 * 

1805 

1, 713, 020 

1896 

1,709,700 

Calendar  year: 

1806... 

1.347,684 

1807 

1,190,000 
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July  1, 1897,  balance  nnerpended $2,169.75 

Jane  90, 1898,  amount  expended  daring  fiscal  year 2,005.61 

Jnly  1, 1898,  balance  unexpended 164.14 

Jnly  1, 1898,  ontstanding  liabilitieB 9.00 

Jnly  1, 1898,  balance  available 155.14 

(Amonnt  (estimated)  reqnired  for  completiou  of  existint^  project 47, 000. 00 
Amount  tbat  can  be  profitably  expended  in  fiscal  year  ending  June  30,1900    25, 000. 00 
Submitted  in  compliance  witb  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4^  1897. 

(See  Appendix  V  V  8.) 

9.  Kootenai  Biver^  Idaho^  between  Banners  Ferry  and  the  international 
boundary  line. — The  portion  of  the  Kootenai  River  for  which  this  appro- 
priation is  available  is  about  60  miles  in  length,  has.  a  gentle  cnrrent, 
and  a  depth  safficient  for  navigation,  but  was  obstructed  by  many  snags 
which  ha^  lodged  in  the  river. 

A  description  of  this  part  of  the  river  is  published  in  the  Annual 
Beport  of  the  Chief  of  Engineers  for  1893,  pages  3456-3458. 

The  plan  of  improvement  is  to  remove  the  snags  in  the  river  and  the 
leaning  trees  on  the  banks  which  are  liable  to  fall  in  and  become 
obstructions.    The  estimated  cost  of  the  improvement  is  $5,000. 

The  amount  expended  to  June  30, 1897,  was  $2,163.03. 

The  worst  snags  had  been  removed  from  about  one-half  the  stretch  of  * 
river  to  be  improved. 

During  the  fiscal  year  ending  June  30, 1898,  the  entire  stretch  of 
river  included  within  the  limits  of  the  project  was  gone  over  and  all  the 
snags  in  the  channel  cleared  out. 

The  river  will  be  gone  over  occasionally  and  such  new  snags  as  are 
found  taken  out  as  long  as  there  are  funds  available. 

Exports  and  imports. 


Caleodar  year. 

Tona. 

Value. 

1896 

1,«00 
2,212 

942, 815 

18OT 

49,025 

July  1, 1897,  balance  nnexpended $2,836.97 

June  30, 1888,  amount  expended  during  fiscal  year 2, 091. 51 

July  1, 1898,  balance  unexpended 745.46 

(See  Appendix  V  V  9.) 

10.  Kootenai  Biver,  aibove  Jennings^  Mont. — The  Kootenai  Eiver 
between  Jennings  and  the  international  boundary  line,  a  distance  of  ^b 
miles,  is  fairly  good  for  purjwses  of  navigation.  At  extreme  low  water 
it  is  obstructed  at  several  places  by  shoals,  over  which  there  is  not  suf- 
ficient water  for  navigation.  At  the  higher  stages  the  only  obstruction 
of  any  consequence  was  in  a  canyon  about  5  miles  above  Jenniugs, 
where  the  rock  walls  of  the  river  approach  each  other  to  such  an  extent 
as  to  produce  a  very  marked  damming  effect  upon  the  river,  causing  a 
heavy  fall  and  swift  currents.  Large  rocks  were  scattered  about  in  the 
river  and  along  th^  shores,  rendering  the  ascent  of  boats  difficult  and 
the  descent  extremely  dangerous.  The  best  channels  through  the  worst 
rocks  were  about  80  feet  wide. 
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The  project  adopted  for  this  improvement  is  to  break  ap  and  remove 
the  dangerous  rocks,  and  by  cutting  off  the  points  which  produce  the 
damming  effect  so  to  increase  the  channel  as  to  reduce  the  velocity  of 
the  current  and  enable  boats  to  navigate  with  greater  ease  and  less 
danger. 

The  appropriation  for  this  improvement  was  made  in  the  deficiency 
appropriation  act,  approved  July  19, 1897. 

During  the  fiscal  year  ending  June  30,  1898,  the  projecting  points 
were  cut  off  above  the  low- water  line  so  that  the  width  of  the  river  at 
the  narrowCvSt  points  was  increased  from  150  feet  at  high  water,  its  origi- 
nal width,  to  200  feet,  and  the  banks  smoothed  down  so  that  Doats  can 
now  pass  this  canyon  with  comparative  safety.  Previous  to  the  pas- 
sage of  the  appropriation  under  which  this  work  was.  carried  on  the 
rocks  in  the  channel  had  been  removed  to  slightly  below  low  water  by 
private  enterprise,  so  that  at  the  higher  stages  there  is  now  an  available 
channel  200  feet  wide  where  formerly  the  widest  channel  was  only 
80  feet. 

8uch  rocks  as  may  prove  to  be  obstructions  will  be  removed. 

Of  the  values  given  below,  $42,373  worth  of  exports  and  $127,548 
worth  of  imports  passed  through  the  hands  of  the  collector  of  customs, 
port  of  Greatfalls,  Mont. 

Three  steamers  plied  on  the  river  part  of  the  year— the  N^orth  Stavj 
379  tons;  Gwendoline^  158  tons,  and  i^ut^,  368  tons.  The  maximum 
draft  is  3  feet  6  inches. 

One  thousand  and  eighty-seven  passengers  were  carried. 

The  steamers  Owendoline  and  Ruth  were  wrecked  on  May  7, 1897. 

No  previous  report  of  statistics  has  been  made  for  this  work. 

ExpwU  and  imparts. 


CUm  of  goods. 

Ezporiii. 

Importa. 

Qtumtity. 

Value. 

QuaDtity. 

Value. 

G-rain 

Tons. 
227 
170 

16,820 
6.087 

T<m$. 

Hay 

Ore          .             

2,675 

1180,250 

Xiumber 

89 

876 

337 
75, 772 

Total 

1,3U 

88.018 

2,676 

180,250 

Amount  appropriated  by  act  of  July  19,1897 $6,000.00 

June  30, 1898,  amount  expended  danng  fiscal  year 8,564.64 

July  1, 1898,  balance  unexpended 1,435.86 

July  1, 1898,  outstanding  liabilities 15.31 

July  1, 1898,  balance  available 1,420.05 

(See  Appendix  V  y  10.) 

11.  Flathead  River,  Montana. — ^The  portion  of  the  Flathead  Biver 
included  within  the  limits  for  which  this  appropriation  is  available  is 
about  27  miles  in  length.  This  portion  of  the  river  is  of  very  gentle 
slope,  running  with  many  turns  through  a  large  area  of  low-lying  lands, 
and  has  a  minimum  depth  of  about  10  feet,  but  is  obstructed  by  a  large 
number  of  snags  which  have  accumulated  in  the  river. 

The  plan  of  improvement  is  to  remove  the  snags. 
'     Ko  estimate  of  the  cost  of  this  improvement  has  been  made,  and  from 
/  its  nature  none  can  be  made. 
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Nothing  had  been  spent  on  this  improyement  up  to  Jane  30, 1897. 

Daring  the  fiscal  year  ending  Jane  30,  1898,  the  entire  stretch  of 
liver  within  the  limits  of  the  project  was  worked  over  and  a  greater 
part  of  the  worst  snags  removed. 

The  remainder  of  the  snags  which  obstract  navigation  will  be 
removed. 

The  ftinds  already  appropriated  are  snfficient  to  carry  on  all  the  work 
necessary  for  the  next  two  years. 

^    One  steamer  with  a  draft  of  3  feet  is  engaged  in  traffic  on  the  river 
and  lake. 

Three  hnndred  and  sixty-three  tons  of  freight,  consisting  of  general 
merchandise,  Inmber,  hay,  and  grain,  and  282  passengers  were  carried 
between  local  points. 

Owing  to  the  snagging  operations  on  the  river,  some  20,000  ties  were 
ran  oat,  and  this  will  probably  constitnte  one  of  the  industries  of  the 
coantry. 

Jiilyl,18OT,  balance  nnexponded $10,000.00 

June  30, 1898,  amount  expended  dnring  fiBcal  year 4,471.03 

Jnly  1,1898,  balance  unexpended 5,528.97 

July  1, 1898,  ontetanding  liabilities 10.00 

Jnly  1, 1898,  balance  available 5,518.97 

i  Amonnt  (eatimated)  required  for  completion  of  exist!  iig'project Indefinite. 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  riyer  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  V  V  11.) 

EXAMINATION  AND  SITRYEYS  MADE  IN  OOMPLIANOE  WITH  BIYEB  AND 
HABBOB  ACT  OF  JUNE  3,  1896. 

The  preliminary  examination  and  surveys  of  the  following  localities, 
required  by  the  river  and  harbor  act  of  June  3, 1896,  were  made  by  the 
local  engineer,  Oapt.  Harry  Taylor,  Corps  of  Engineers,  and  reports 
thereon  submitted: 

1,  Preliminary  examination  of  N'eah  Bay^  Washington^  with  a  view  to 
its  improvement  as  a  harbor  of  refiige, — Captain  Taylor  submitted  report 
of  examination  November  10, 1897.  He  states  that  from  the  conditions 
under  which  the  commerce  passing  through  the  Strait  of  Juan  de  Fnca 
is  carried  on,  as  described  in  his  report,  and  the  number  of  wrecks  which 
have  occurred,  it  seems  that  this  commerce  does  frequently  need  a  har- 
bor of  refuge;  that  Neah  Bay  is  the  best  and  most  suitable  place  for 
such  a  harbor  of  refage;  that  in  his  opinion  the  locality  is  worthy  of 
improvement  ^^  as  a  harbor  of  refuge,"  and  that  the  improvement  is 
justifi^  by  the  interests  of  commerce  involved.  His  views  are  con- 
curred in  by  the  division  engineer.  Col.  Chas.  R.  Suter,  Corps  of 
Engineers.  • 

It  is  estimated  that  a  survey  necessary  for  preparation  of  plans  and 
estimates  for  improvemcDt  will  cost  $500,  and  it  is  the  opinion  of  the 
Chief  of  Engineers  that  the  conditions  justify  such  a  survey  as  will 
furnish  the  detailed  information  necessary  for  determining  the  cost  of 
the  proposed  work  and  its  relation  to  the  interests  of  commerce  involved. 

The  report  was  transmitted  to  Congress  and  printed  in  House  Doc, 
No.  139,  Fifty-fifth  Congress,  second  session.  (See  also  Appendix 
V  V  12.) 

^.  Survey  of  mouth  of  Willapa  River  and  Mailhoat  Slough,  Washing- 
tcm.— Captain  Taylor  submitted  report  of  survey  August  20^  1897.    The 
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river  is  obstructed  by  two  bars  between  South  Bend  and  the  mouth, 
and  the  plan  of  improvement  proposed  by  Oa[)tain  Taylor  is  to  dredge 
these  two  bars  to  a  depth  of  20  feet  at  mean  lower  low  water,  the  width 
through  the  lower  bar  to  be  200  feet  and  through  the  upper  bar  100 
feet.  He  estimates  that  the  work  proposed  will  cost,  in  round  numbers, 
$80,000. 

Captain  Taylor  states  that,  in  his  opinion,  the  proposed  improvement 
is  a  worthy  one,  and  is  justiti^  by  the  interests  of  the  commerce  involved, 
and  his  opinion  is  concurred  in  by  the  division  engineer.  Colonel  Suter^ 

The  rei>ort  was  transmitted  to  Congress  and  printed  in  House  Doc. 
Ko.  100,  Fifty-fifth  Congress,  second  session.    (See  also  Appendix 

V  V  13.) 

3.  8MrveyofQuillayute  Harbor  and  River,  Washington, — Captain  Tay- 
lor submitted  report  of  survey  November  5, 1897.  The  plan  of  improve- 
ment submitted  provides  for  the  closing  of  tbe  present  river  mouth  by 
means  of  a  dike,  the  reopening  of  the  old  mouth,  the  protection  of  the 
sand  spit  between  the  existing  lagoon  and  the  ocean,  and  the  making 
of  a  cut  across  the  sand  spit  to  the  south  of  the  lagoon  into  Quillayute 
Harbor.    The  cost  of  the  work  is  estimated  at  $20,000. 

The  report  was  transmitted  to  Congress  and  printed  in  House  Doc 
No.  130,  Fifty-fifth  Congress,  second  session.    (See  also  Appendix 

V  V  14.) 

4.  Survey  of  Deschutes  River  at  its  entranee  in  Olympia  Harbor,  Wash- 
ington.— Captain  Taylor  submitted  report  of  survey  July  27,  1897. 

The  harbor  of  Olympia  is  now  being  improved  by  the  General  Gov- 
ernment in  accordance  with  a  plan  which  .provides  for  dredging  a  chan- 
nel 250  feet  wide  and  12  feet  deep  at  the  mean  of  the  lower  low  waters 
from  the  vicinity  of  tbe  Fourth  Street  Bridge  to  deep  water  in  Budd 
Inlet.  Provision  is  also  made  in  the  existing  project  for  a  turning  basin 
near  the  inner  end  of  the  channel. 

Two  methods  of  improvement  are  suggested  in  the  accompanying 
report,  one  by  dredging  a  channel  sufficient  to  accommodate  shallow- 
draft  boats,  and  the  other  to  form  a  fresh- water  harbor  south  of  Fourth 
street.  The  former  method  is  estimated  to  cost  $264,000,  and.  Captain 
Taylor  reports,  would  facilitate  the  export  of  beer  and  possibly  in  the 
future  some  other  manufactures.  The  latter  plan  is  estimated  to  cost  in 
excess  of  $1,000,000,  and.  Captain  Taylor  states,  might  result  in  stimu- 
lating the  lumber  industry  of  Olympia. 

In  the  opinion  of  Captain  Taylor  and  of  the  division  engineer,  Colo- 
nel Suter,  neither  form  of  improvement  is  justified  by  the  interests  of 
commerce,  nor  is  any  improvement  of  the  Deschutes  Kivor  or  Olympia 
Harbor,  other  than  that  which  is  already  nearly  completed,  justified  by 
the  interests  of  commerce  involved. 

The  report  was  transmitted  to  Congress  and  printed  in  House  Doc  No. 
104,  Fifty-fifth  Congress,  second  session.    (See  also  Appendix  V  V  15.) 

5.  Survey  of  mouth  of  Puyallup  River,  Washington. — Captain  Taylor 
submitted  report  of  survey  February  16, 1898. 

One  improvement  desired  appears  to  have  for  its  object  the  control 
of  the  flood  waters,  to  prevent  overflow  of  adjacent  land,  and  another 
the  dredging  of  two  waterways  deep  enough  to  accommodate  ocean- 
going vessels,  one  to  be  called  the  Puyallup  Waterway,  the  other  the 
City  or  West  Waterway,  at  Tacoma,  Wash. 

Captain  Taylor  presents  a  project  for  deepening  the  Puyallup  Water- 
way to  25  feet  at  low  water  throughout  its  entire  length  and  width  by 
the  removal  of  3,241,400  cubic  yards  of  material,  at  a  cost,  including 
bulkheading,  engineering,  etc.,  estimated,  in  round  numbers,  to  be 
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$570,000.  In  his  opinion  the  land-reclamation  project  should  not  be 
undertaken  by  the  Goverument  as  part  of  river  and  harbor  improve- 
ments, and  no  estimate  is  presented  for  the  City  Waterway  for  the  rea- 
son that  it  is  not  part  of  the  mouth  of  the  PuyaUup  Biver  at  the  present 
time. 

In  his  letter  transmitting  this  report  Oaptain  Taylor  states  that,  in 
his  opinion,  the  proposed  improvement  is  not  a  worthy  one  and  is  not 
justified  by  the  interests  of  the  commerce  involved.  His  views  are  con- 
curred in  by  the  division  engineer,  Oolonel  Suter. 

The  report  was  transmitted  to  Congress  and  printed  in  House  Doc.  Ko. 
345,  Fifty-fifth  Congress,  second  session.    (See  also  Appendix  V  V  16.) 

6,  Survey  o/Duwamish  Biver  and  its  tributaries^  Washington, — Cap- 
tain Taylor  submitted  report  of  survey  March  5, 1898. 

The  improvement  of  the  Duwamish  River  is  carried  on  from  time  to 
time  under  an  appropriation  provided  by  Congress  for  improving  Puget 
Sound  and  its  tributary  waters,  the  operations  consisting  of  the  removal 
of  snags,  logs,  trees,  and  other  obstructions  to  navigation.  The  stream 
18  formed  by  the  junction  or  the  Black  and  White  rivers,  and  there  is 
at  present  no  navigation  on  any  of  the  rivers  of  the  Duwamish  system. 

Captain  Taylor  states  that  any  demand  that  there  may  be  tor  the 
improvement  of  this  river  does  not  originate  in  a  desire  to  ificrease  its 
navigable  capacity  nor  to  improve  its  navigability,  but  in  a  desire  to 
have  the  bottom  lands  along  its  course  protected  from  overflow;  but 
the  conditions  surrounding  the  Duwamish  Biver  make  the  problem  of 
protecting  these  bottom  lands  from  overflow  an  exceedingly  difficult 
one  to  solve  at  an  expense  that  would  not  be  far  greater  than  would 
be  warranted  by  the  present  value  of  the  lands  concerned,  and,  in  the 
opinion  of  Captain  Taylor,  the  only  possible  way  of  affording  such  pro- 
tection is  by  a  complete  and  thorough  system  of  dikes,  but,  for  the 
reasons  stated  in  the  report,  it  does  not  appear  that  such  work  should 
be  undertaken  by  the  General  Government. 

In  forwarding  the  report  to  this  office  the  local  officer  expressed  the 
opinion  that  the  interests  of  the  commerce  involved  do  not  justify  any 
improvement  of  the  Duwamish  Biver  at  the  present  time  other  than  a 
small  amount  of  snagging,  which  can  be  done,  whenever  navigation  so 
requires  it,  with  the  funds  appropriated  for  improving  Puget  Sound 
and  its  tributary  waters,  and  these  views  were  concurred  in  by  the 
divisi<m  engineer.  Colonel  Suter. 

The  report  was  transmitted  to  Congress  and  printed  in  House  Doc. 
No.  395,  Fifty-fifth  Congress,  second  session.  (See  also  Appendix 
V  V  17.) 

7.  Survey  of  Skagit  Biver  from  its  mouth  to  the  town  of  SedrOy  Wash. — 
Oaptain  Taylor  submitted  report  of  survey  December  11, 1897. 

This  river  is  now  being  improved  by  the  United  States  by  removing 
snags,  etc.,  under  appropriations  for  improving  Puget  Sound  and  its 
tributary  waters,  the  chief  obstructions  to  navigation  being  snags, 
which  accumulate  with  every  freshet. 

Captain  Taylor  states  that  the  improvement  of  Skagit  Biver,  which 
is  of  the  greatest  importance  to  navigation,  is  that  which  has  been  car- 
ried on  for  a  number  of  years  past,  viz,  removing  the  snags  which  lodge 
in  the  river  channel.  He  has  carefully  considered  the  advantages  to 
navigation  to  be  derived  from  other  methods  of  improvement,  Buch  as 
dredging,  dike  building,  revetting  banks,  and  straightening  the  river, 
but  concludes  that  they  are  not  sufficient  to  justify  the  expense. 

The  improvement  most  desired  by  the  people  living  in  the  Skagit 
YaUey  is  such  as  will  prevent  their  lands  being  overflowed  with  each 


526    BEPOBT  OF  THE  CHIEF  OF  ENGINEEBS,  U.  8.  ABMY. 

freshet,  by  opening  the  various  mouths  of  the  river  so  as  to  afford  free 
exit  for  the  flood  waters,  but  the  evidence  shown  by  the  history  of  the 
river  is  that  one  good  navigable  channel  may  be  maintained  from  a 
short  distance  inside  the  tide  flats  up  the  river  to  Mount  Vernon,  and 
that  one  channel  is  best,  not  only  for  navigation,  but  also  for  the  pro- 
tection of  the  farms  along  the  river  banks. 
In  his  letter  transmitting  this  report  Oaptain  Taylor  states: 

In  mv  opinion  the  oontinnance  of  the  work  whioh  has  heretofore  heen  carried  on 
in  the  Skagit  River — that  is,  suasr^ing — is  of  the  utmost  importance  to  the  naviga- 
tion of  the  river,  and  so  far  as  this  is  coucerned  the  improvement  is  a  worthy  one 
and  justified  hy  the  interests  of  the  commerce  involved,  hut,  for  the  reasons  stated 
in  the  report^  I  am  of  the  opinion  that  no  further  improvement  is  justified  at  the 
present  time. 

These  views  are  concurred  in  by  Colonel  Suter,  the  division  engineer. 

The  report  was  transmitted  to  Congress  and  printed  in  House  Doc. 
No.  204,  Fifty-flfth  Congress,  second  session.  (See  also  Appendix 
V  V  18.) 

6.  Survey  of  Okanogan  River^  WflwWn^ton.'— Captain  Taylor  submitted 
report  of  survey  December  18,  1897.  The  improvement  proposed  by 
Captain  Taylor  contemplates  rock  removal,  construction  of  wing  dams, 
and  snagging,  at  an  estimated  cost  of  $30,000,  to  permit  navigation 
from  the  mouth  of  the  river  to  the  international  boundary  line  at  all 
times  of  the  year  except  during  extreme  low  water. 

In  transmitting  his  report  Caj)tain  Taylor  expresses  the  opinion  that 
the  proposed  improvement  is  a  worthy  one  and  is  justified  by  the  inter- 
ests of  commerce  involved.  His  views  are  concurred  in  by  Colonel 
Suter,  the  division  engineer. 

The  report  was  transmitted  to  Congress  and  printed  in  House  Doc 
No.  211,  Fifty-ftfth  Congress,  second  session.  (Bee  also  Appendix 
VV19.) 

9.  Survey  ofPend  Oreille  Biver,  from  its  source  at  Lake  Pend  OreiUe^ 
IdahOy  to  the  town  of  MetallinCj  Wash. — Captain  Taylor  submitted  report 
of  survey  December  28, 1897. 

The  upper  part  of  this  river,  between  Lake  Pend  Oreille  and  mouth 
of  Priest  River,  has  a  channel  from  500  to  1,000  feet  wide,  with  a  depth 
of  from  25  to  50  feet  at  extreme  low  water.  Five  miles  below  the  mouth 
of  Priest  River  navigation  is  obstructed  by  Albany  Falls,  while  below 
these  falls  the  river  is  navigable  at  extreme  low  water,  for  boats  draw- 
ing less  than  6  feet,  as  far  as  the  Blue  Slide,  a  distance  of  40  miles;  and 
at  a  medium  low  stage  (3  feet  above  .extreme  low  water)  it  is  navigable 
for  such  steamers  as  far  as  Box  Canyon,  a  distance  of  about  60  miles, 
the  obstructions  in  this  part  of  the  river  consisting  of  sand  and  gravel 
bars  and  isolated  rocks,  but  none  are  of  a  serious  nature. 

The  most  serious  obstructions  to  navigation  of  the  lower  river  are 
found  in  Box  Canyon,  where  the  river  flows  through  a  narrow  gorge, 
3,600  feet  long,  in  which  the  river  passes  over  large  rocks  which  are 
effectual  barriers  to  navigation  at  low  water.  Below  the  canyon,  as  far 
as  Metalline,  there  is  a  fairly  godd  channel  at  all  seasons  of  the  year, 
and  the  river  is  navigable  for  about  a  mile  and  a  half  below  Metalline 
to  Metalline  Falls,  which  form  the  limit  of  navigation  on  the  lower 
river. 

Captain  Taylor  states  that  above  Albany  Falls  the  river  needs  no 
improvement;  that  to  pass  Albany  Falls  a  lock  would  be  required,  the 
cost  of  which  may  be  roughly  estimated  at  $300,000,  but  that  no 
detailed  estimate  has  been  attempted,  as  there  is  not  the  slightest  rea- 
son for  its  construction;  also,  that  between  Albany  Falls  and  Box 
Canyon  there  are  a  few  isolated  rocks  which  can  be  removed  at  incon- 
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siderable  expense  and  to  the  great  benefit  of  navigation,  and  that  by 
the  removal  of  certain  submerged  rocks  and  cutting  off  the  worst  of  the 
projecting  i)oint8  Box  Oanyon  can  be  improved  sufficiently  to  enable 
boats  to  navigate  it  enough  to  bring  out  the  products  of  the  mines  in 
the  vicinity  of  Metalline. 

An  estimate  is  therefore  submitted  for  the  removal  of  12,708  cubic 
yards  of  rock  from  the  river,  at  a  cost,  including  contiugencies,  of 
$30,000. 

In  his  letter  transmitting  this  report  to  this  office  Captain  Taylor 
states: 

In  my  opinion  the  proposed  improvement  of  Box  Canyon,  a«  outlined  in  my  report, 
is  a  woitny  one  and  is  jnetified  by  the  interests  of  the  commeroe  inyolved.  The 
improvement  of  the  river  between  Albany  Falls  and  Box  Canyon,  to  the  limited 
extent  of  removing  certain  rocks,  is  also  recommended,  bnt  aside  from  this  work  the 
interests  of  commerce  involved  do  not  Justify  the  improvement  of  the  river. 

The  views  of  Captain  Taylor  are  concurred  in  by  Colonel  Suter,  the- 
division  engineer. 

The  report  was  transmitted  to  Congress  and  printed  in  House  Doc. 
No.  235,  Fifty-fifth  Congress,  second  session.  (See  also  Appendix 
V  V  20.) 

EXAMINATIONS,  SURVEYS,   AND  CONTINGENCIES  OF  BIVEES 

AND  HARBORS. 

For  examinations,  surveys,  and  contingencies  of  rivers  and  harbors 
an  appropriation  of  $200,000  should  be  made,  as  follows: 

For  ezaminatioDB,  saryejB,  and  contingencies,  and  for  incidental  repairs  for  rivers 
and  harhors,  for  which  there  may  be  no  special  appropriation ;  for  all  expenses  con- 
nected with  the  inspection  of  bridges  reported  as  obstructions  to  navigation,  with 
the  service  of  notices  required  in  soch  cases,  with  the  location  of  harbor  lines  ander 
the  act  of  September  19, 1890;  and  for  expenses  connected  with  the  examinations 
and  reports  by  officers  of  the  Corps  of  Engineers  and  by  Boards  of  Engineers  upon 
plans  for  bridges  authorized  by  law  to  be  built,  and  upon  bridge  bilb,  reports  on 
which  may  be  caUed  for  by  Congress,  $200,000. 

SUPERVISION  OP  THE  HARBOR  OF  NEW  YORK. 

The  supervisors  of  the  harbor  during  the  year  were  Lieut.  John  F. 
Parker,  U.  8.  N.,  to  March  12, 1898;  Lieut.  Commander  W.  L.  Field, 
U.  S.  N.,  from  March  12,  to  April  1, 1898,  and  Lieut.  Commander  N.  J.  K. 
Patch,  U.  S.  N.,  since  April  1, 1898. 

The  office  of  supervisor  of  the  harbor  of  New  York  was  created  by 
act  of  Congress  approved  June  29, 1888,  entitled  "An  act  to  prevent 
obstructive  and  injurious  deposits  within  the  harbor  and  adjacent 
waters  of  New  York  City,  by  dumping  or  otherwise,  and  to  punish  and 
prevent  such  offenses."  This  act  has  been  amended  by  section  3  of  the 
act  of  August  18, 1894,  entitled  "An  act  making  appropriations  for  the 
construction,  repair,  and  preservation  of  certain  public  works  on  rivers 
and  harbors,  and  for  other  purposes,"  by  which  amendment  the  func- 
tions and  powers  of  the  officer  have  been  greatly  enlarged.  Additional 
duties  are  also  conferred  on  the  supervisor  by  section  2  of  the  last- 
named  act. 

The  following  additional  legislation  regarding  dumping  in  the  port 
of  New  York  was  introduced  in  the  charter  of  Greatei:  New  York: 

CSBTAIN  SUBSTANCES  NOT  TO  BS  DUMPKD  IN  POBT  OV   NBW  YOBK. 

Sbc.  880.  The  placing,  diBcharging,  or  depositing,  by  any  process  or  in  any  man- 
ner, of  refiiae,  dirt,  ashes,  cinders,  mud,  sand,  dredgings,  sludge  acid,  or  any  other 
zefoBe  matter,  floatable  or  otherwise,  in  the  tidal  waters  of  the  port  of  New  York  as 
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defined  by  this  act,  except  under  permit  of  the  United  States  BupervlBor  of  the  har- 
bor, is  hereby  strictly  forbidden,  and  every  person  violating  the  foregoing  provisions 
shall  be  guilty  of  a  misdemeanor,  and  on  conviction  thereof  shall  be  punished  by  a 
fine  of  not  more  than  two  hundred  aud  fifty  dollars  nor  less  than  nve  dollars,  or 
imprisonment  for  not  more  than  six  months  nor  less  than  ten  days,  one-half  of  said 
fine  to  be  paid  to  the  person  or  persons  giving  information  which  shall  lead  to  the 
conviction  of  such  misdemeanor. 

scows  TO  RBCEIVE  ASHES,  ETC.,  FROM  STEAM  TUGS  AND  VBSBKL8. 

Sec.  881.  The  various  scows  employed  by  the  city  of  New  York,  or  by  the  con- 
tractors for  removing  ashes,  garbage,  and  refuse  of  said  city,  while  moored  at  the 
various  dumping  boards  of  said  city,  are  hereby  designated  and  required  to  receive 
directly  any  and  all  ashes  or  rubbish  from  any  steam  tug  or  steam  vessel  in  the  har- 
bor, and  in  addition  to  the  foregoing  provisions  two  or  more  scows  shall  be  located 
at  such  points  within  the  harbor,  as  the  supervisor  of  the  harbor  may  direct,  for  the 
special  use  of  boats  and  vessels  wishing  to  discharge  ashes  or  rubbish. 

Under  the  provisions  of  section  5  of  the  act  of  June  29, 1888,  a  line 
officer  of  the  Navy  is  designated  to  discharge  the  duties  created  by  the 
act  under  the  direction  of  the  Secretary  of  War.  On  May  23,  1889, 
the  Secretary  of  War  directed  that  all  communications  in  connection 
with  these  duties  should  be  addressed  to  him  through  this  office,  and 
on  February  1, 1890,  he  further  directed  that  the  powers  conferred  upon 
him  by  the  act  should  be  exercised  through  the  Chief  of  Engineers. 

The  report  of  Lieutenant  Commander  Patch,  describing  for  the  fiscal 
year  ending  June  30, 1898,  the  operations  in  his  charge,  is  submitted 
as  Appendix  W  W. 

The  supervisor  recommends  that  a  new  boat  be  built  for  the  use  of 
his  office  to  take  the  place  of  the  steam  tug  Argus^  now  unserviceable, 
and  estimates  the  cost  of  a  suitable  boat  for  the  purpose  at  $45,000. 

He  states  in  his  report: 

It  will  be  readily  seen  *  «  «  that  a  constant  and  vigilant  patrol  of  the  bay 
and  harbor  by  the  boats  .of  this  office  is  imperative  to  protect  tne  channels  from 
probable  violations  of  the  law  involved  in  the  movement  of  the  enormous  amount  of 
refuse  of  all  kinds,  averaging  yearly  about  10,000|000  cubic  yards. 

In  consideration  of  the  large  expenditure  in  the  improvement  of  the  harbor  and 
channels  of  New  York,  it  is  economy  to  maintain  an  efficient  patrol  for  their 
preservation. 

Estimates  for  the  fiscal  year  ending  June  30y  1900, — The  estimate  of 
funds  required  for  this  service  for  the  fiscal  year  ending  June  30, 1900^ 
is  given  in  the  above-mentioned  report  as  follows: 

For  pay  of  inspectors,  deputy  inspectors,  office  force,  and  expenses  of  office. .  $10, 260 
For  pay  of  crews  and  maintenance  of  four  steam  tugs  and  three  launches. . .    48, 740 

For  new  boiler  aud  installing  same  in  steam  tug  ^iimrod 6, 500 

For  purchase  or  construction  of  one  steam  tug 45,000 

Total 110,500 

MISSISSIPPI  EIVEB  COMMISSION. 

The  Mississippi  Eiver  Commission,  constituted  by  act  of  Congress  of 
June  28, 1879,  is  in  charge  of  the  improvement  of  the  Mississippi  River 
from  the  Head  of  Passes  to  the  mouth  of  the  Ohio  Biver,  including 
the  rectification  of  Red  and  Atchafalaya  rivers  at  their  junction  with 
the  Mississippi;  the  building  of  levees,  and  the  improvement  of  the 
several  harbors  for  which  specific  appropriations  have  been  made,  with 
the  exception  of  the  harbor  of  Vicksburg  and  the  mouth  of  Yazoo 
Eiver.  It  is  also  charged  with  the  survey  of  the  Mississippi  River 
from  the  Head  of  Passes  to  its  head  waters. 
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The  Commissioners  daring  the  past  fiscal  year  were:  Brig.  Gen.  6.  L. 
Gillespie,  U.  S.  Volunteers,  colonel,  Corps  of  Engineers,  president; 
Lieut.  Col.  Amos  Stickney,  Corps  of  Engineers;  Maj.  Tlios.  H.  Hand- 
bury,  Corps  of  Engineers;  B.  M.  Harrod,  Robert  S.  Taylor,  Henry 
Flad,  and  Henry  L.  Marindin,  assistant,  United  States  Coast  and 
Geodetic  Survey. 

The  report  of  the  Commission  upon  the  operations  under  its  charge 
during  the  fiscal  year  ending  June  30, 1808^  is  submitted  as  Appendix 

The  work  of  the  Commission  is  carried  on  under  ^'the  direction  of 
the  Secretary  of  War  in  accordance  with  the  plans,  specifications,  and 
recommendations  of  the  Mississippi  River  Commission,  as  approved  by 
the  Chief  of  Engineers,'^  and  the  work  contemplated  by  law  is  the  gen- 
eral improvement  of  the  river,  the  building  and  repairing  of  levees, 
and  surveys,  the  '^improvement,  surveys,  building,  and  repair  of  levees 
to  be  made  and  carried  on  in  such  manner  as  in  their  opinion  shall  best 
improve  navigation  and  promote  the  interests  of  commerce  at  all  stages 
of  the  river." 

The  project  of  the  Commission  adopted  in  January,  1896,  contem- 
plates the  building  of  levees,  the  annual  dredging  of  channels  through 
the  shoal  places  and  such  minor  bank  work  as  may  be  necessary  for 
the  prevention  of  cut-offs,  and  the  protection  of  harbors  and  threatened 
levee  lines  of  exceptional  importance. 

The  river  and  harbor  act  of  June  3, 1896,  provides  for  continued  work 
for  the  improvement  of  the  Mississippi  River  from  the  Head  of  Passes 
to  the  mouth  of  the  Ohio  during  four  years,  commencing  July  1, 1896, 
the  total  expenditure  during  this  period,  as  allotted  by  years,  not  to 
exceed  $9,000,000. 

Estimate  for  the  fiscal  year  ending  June  30, 1900, — ^The  following  esti- 
mate of  funds  required  for  carrying  on  the  works  under  the  charge  of 
the  Commission  for  the  year  ending  June  30, 1900,  is  submitted: 

For  improving  Mississippi  River  from  Head  of  Passes  to  the  mouth  of 
the  Ohio  River,  including  salaries  and  clerical,  office,  traveling,  and 

miscellaneous  expenses  of  the  Mississippi  River  Commission $2,583, 333 

For  improving  harbor  at: 

Greenville,  Miss 50,000 

Delta  Point,  La : 110,000 

Natchez,  Miss.,  and  Vidalia,  La 300,000 

New  Orleans,  La 400,000 

For  improvement  at  head  of  Atohafalaya  and  mouth  of  Red  River,  La. ..  25, 000 

Total 3,468,333 

MISSOURI    RIVER   COMMISSION. 

The  Missouri  River  Commission,  constituted  by  act  of  Congress  of 
July  6, 1884,  is  in  charge  of  the  improvement  and  surveys  of  the  Mis- 
souri River  below  Sioux  City,  Iowa. 

The  Commissioners  during  the  past  fiscal  year  were  Lieut.  Col.  Amos 
Stickney,  Corps  of  Bugineers,  president;  Maj.  Thos.  H.  Handbury, 
Corps  of  Engineers;  Maj.  W.  H.  llener,  Corps  of  Engineers,  to  Novem- 
ber 6, 1897;  Maj.  W.  L.  Marshall,  Corps  of  Engineers,  since  November 
6,  1897;  Garland  C.  Broadhead;  R.  S.  Berlin  to  July  6, 1897,  and  C.  L. 
Chaffee  since  that  date. 

The  river  and  harbor  act  of  August  18, 1894,  in  making  appropria- 
tions for  inrprovemeut  of  Gasconade  and  Osage  rivers,  Missouri,  pro- 
vided that  the  funds  should  be  expended  by  the  Missouri  Eiver 
ENa  9a— -34 
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Oommission,  and  the  work  of  improving  these  streams  has  since  been 
carried  on  under  its  direction. 

The  report  of  the  Commission  upon  operations  under  its  charge  dur- 
ing the  fiscal  year  ending  June  30, 1898,  is  submitted  as  Appendix  Y  ¥. 

i?he  systematic  plan  under  which  the  Commission  is  working,  to  such 
an  extent  as  the  appropriation  acts  permit,  is  that  of  the  x>^rmanent 
improvement  of  the  river  in  reaches,  commencing  at  the  lowest  reach, 
as  provided  for  by  law.  It  is  only  by  the  application  of  appropriations 
to  such  systematic  work  that  the  improvement  of  the  Missouri  Biver 
can  be  accomplished.  Allotments  from  the  appropriations  for  work  in 
detached  localities  can  do  but  little  good  at  such  points,  and  all  such 
allotments  interfere  materially  with  the  progress  of  the  systematic 
improvement,  increase  its  cost,  and  postpone  the  time  when  commerce 
will  commence  to  reap  full  benefit  from  the  improvement. 

Estimate  for  the  fiscal  year  ending  June  30  j  1900. — ^The  following  esti- 
mate of  funds  required  for  carrying  on  the  works  under  the  charge  of 
the  Commission  for  the  year  ending  June  30, 1900.  is  submitted,  being, 
for  the  Missouri  Biver,  the  amount  authorized  by  tlie  act  of  June  3,  li>9G : 

ImproviDg  Missoari  River  from  month  to  Sioax  City,  Iowa,  inclading  office 
and  traveliDg  expenses  and  salaries  of  Coniniission,  sarveys,  gauges,  phys- 
ical data  and  publications,  operating  snag  boat,  and  syst^^matic  improve- 
ment of  first  reach $300,000 

Improving  Osage  Kiver,  Missouri: 

For  completion  of  lock  and  dam $146,000 

General  improvement,  including  surveys 25, 000 

171,000 

Improving  Gasconade  River,  Missouri : 

Snagging,  etc 15,000 

Total.... 486,000 

CALIFORNIA    DfiBRIS    COMMISSION. 

Act  of  Congress  approved  March  1, 1893,  provided  for  the  establish- 
ment of  the  California  Debris  Commission,  to  consist  of  three  officers 
of  the  Corps  of  Engineers,  appointed  by  the  President,  with  the  con- 
currence of  the  Senate,  whose  fdnctions  relate  to  hydraulic  mining  in 
the  territory  drained  by  the  Sacramento  and  San  Joaquin  river  systems 
in  California.  The  Commission  is  empowered  and  required  to  adopt 
plans  for  improving  the  navigation  of  the  rivers  in  the  systems  men- 
tioned, to  project  and  construct  works  for  impounding  detritus  and 
preventing  the  deterioration  of  the  rivers  from  the  deposit  of  hydraulic 
mining  and  other  debris,  and  to  devise  means  and  issue  permits  for 
resuming  and  carrying  on  hydraulic  mining  operations  under  condi- 
tions that  will  not  injure  other  interests  in  the  State.  The  powers  of 
the  Commission,  methods  of  procedure,  etc.,  are  prescribed  in  the  act 
in  detail. 

The  Commissioners  during  the  past  fiscal  year  were  Col.  Chas.  R. 
Suter,  Corps  of  Engineers;  Maj.  Chas.  E.  L.  B.  Davis,  Corps  of  Engi- 
neers, to  November  19, 1897;  Maj.  W.  H.  Heuer,  Corps  of  Engineers, 
since  November  19, 1897,  and  Lieut.  Herbert  Deakyne,  Corps  of  Engi- 
neers. 

The  report  of  the  Commission  upon  operations  during  the  fiscal  year 
ending  June  30,  1898,  is  submitted  herewith  as  Appendix  Z  Z. 

Estimate  for  the  fiscal  year  ending  June  30j  1900. — The  Commission 
submits  an  estimate  amounting  to  $15,000  for  payment  of  the  necessary 
expenses  of  the  Commission  during  the  fiscal  year  ending  Jun^  gO^  X900, 
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BRIDGING     NAVIGABLE     WATERS     OP     THE     UNITED 

STATES. 

PlaDB  and  maps  of  locations  of  the  following  bridges,  proposed  to  be 
erected  under  the  authority  of  special  acts  of  Congress,  have  been 
examined  with  a  view  to  protection  of  the  interests  of  navigation,  and 
have  been  approved  by  the  Secretary  of  War,  as  provided  by  the  acts; 
and  the  local  engineer  officers  have  been  furnished  with  copies  of  the 
instruments  of  approval  and  drawings  showing  plans  and  locations, 
Und  charged  with  the  supervision  of  the  construction  of  the  bridges 
so  far  as  necessary  to  see  that  they  are  built  in  accordance  with  the 
approved  plans: 

!•  Bridge  of  the  city  of  Monroe^  La.,  across  Owichita  River  at  Desiard 
street. — Plans  for  the  construction  of  this  bridge  were  approved  by  the 
Secretary  of  War  July  2, 1897.  (See  Annual  Beport  of  the  Chief  of 
Engineers  for  1897,  p.  530.) 

Plans  for  construction  of  timber  crib  work  between  the  city  bridge 
and  the  Vicksburg,  Shreveport  and  Pacific  Eailway  Bridge  were  sub- 
mitted September  6, 1897;  approved  by  the  Secretary  of  War  Septem- 
ber 18, 1897. 

2.  Bridge  of  the  Columbia  and  Red  Mountain  Railway  Company  across 
Columbia  River ,  at  Northportj  Wash. — Plans  and  map  of  location  for  a 
bridge  to  be  built  under  authority  of  act  of  Congress  approved  January 
27, 1897,  were  submitted  August  20, 1897  j  approved  by  the  Secretary 
of  War  September  30, 1897. 

3.  Bridge  of  Marietta  and  Williamstown  Bridge  Company  across  Ohio 
River  between  Marietta,  Ohio,  and  Williamstown,  W.  Va. — Plans  and 
map  of  location  were  submitted  November  2, 1897,  and,  pursuant  to 
the  requirements  of  the  act  of  Congress  of  December  17,  1872,  as 
amended  by  act  of  February  14, 1883,  were  considered  by  a  Board  of 
Engineers. 

Modified  plans,  conforming  to  the  requirements  of  the  Board,  were 
submitted  January  26, 1898 j  approved  by  the  Secretary  of  War  Feb- 
ruary 4, 1898. 

4.  Bridge  of  the  Mifflin  Bridge  Company  a^yross  Monongahela  River  at 
McKeesport,  Pa. — Plans  and  map  of  location  for  a  bridge  proposed  to 
be  built  under  authority  of  act  of  Congress  approved  February  25, 1897, 
were  submitted  January  22, 1898,  and  modified  plans  were  received 
February  16, 1898;  approved  by  the  Secretary  of  War  February  24, 
1898. 

5.  Bridge  of  the  Louisville  and  Portland  Bridge  Company  across  the 
Louisville  and  Portland  Canal. — Plans  for  reconstruction  of  this  por- 
tion of  the  bridge  across  the  Ohio  River  at  this  locality  were  submitted 
January  5, 1898;  approved  by  the  Secretary  of  War  March  2, 1898. 

6.  Bridge  of  the  Mississippi  River,  Hamburg  and  Western  Railway 
Company  across  Bayou  Bartholomew,  Arkansas. — Construction  of  this 
bridge  was  authorized  by  act  of  Congress  approved  March  12,  181)8. 
Plans  and  map  of  location  were  received  March  6,1898;  approved  by 
the  Secretary  of  War  May  17, 1898. 

7.  Bridge  of  Leflore  County,  Miss.,  a^cross  Yazoo  River  at  Greenwood. — 
Construction  of  this  bridge  was  authorized  by  act  of  Congress  of  March 
3, 1897,  as  amended  by  act  approved  April  29, 1898.  Plans  and  map  of 
location  were  submitted  March  9, 1898;  approved  by  the  Secretary  of 
War  May  12, 1898. 

8.  Bridge  of  the  BellaireBenwood  Bridge  Company  across  Ohio  River 
between  Bellaire^  Ohio^  and  Benwood^  W,  Fa,— Plans  and  map  of  loca- 
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tion  were  received  February  16, 1897,  and  were  referred  to  a  Board  of 
Officers  of  the  Corps  of  Engineers,  as  required  by  section  4  of  act  of 
Congress  of  February  14, 1883. 

In  a  report  of  April  23, 1897,  the  Board  recommended  that  the  com- 
I)any  be  required  to  provide  a  channel  span  800  feet  in  length,  with  a 
height  of  90  feet  above  low  water,  and  modified  plans  conforming  to 
these  recommendations  were  submitted  by  the  company  April  22, 1898; 
approved  by  the  Secretary  of  War  May  26, 1898. 

9.  Bridge  of  Dale  Comity^  Ala.,  oa^oss  Choctawhatchee  River  near 
Newton. — Plans  and  map  of  location  for  construction  of  this  bridge 
under  authority  of  act  of  Congress  approved  February  14, 1898,  were 
submitted  May  16, 1898 j  approved  by  the  Secretary  of  War  May  31, 
1898. 

10.  Bridge  of  Dale  County  J  Ala.y  across  Choctawhatchee  River  near  Old 
Hollis  Bridge. — Construction  of  this  bridge  was  authorized  by  act  of 
Congress  approved  February  14, 1898.  Plans  and  map  of  location  were 
submitted  April  28, 1898;  approved  by  the  Secretary  of  War  May  31, 
1898. 

11.  Bridge  of  the  Chicago,  Milwaukee  and  St.  Paul  Railway  Company 
across  Mississippi  River  between  Prairie  du  Chien,  Wis.,,  and  North 
McOregor,  Iowa. — Plans  and  map  of  location  for  reconstruction  and 
relocation  of  the  existing  bridge  at  this  place,  authorized  by  act  of 
Congress  approved  March  30,  1898,  were  submitted  June  11,  1898; 
approved  by  the  Secretary  of  War  June  29, 1898. 

1J2.  Bridge  of  the  Yazoo  and  Mississippi  Valley  Railroad  Company 
across  Yalobusha  River,  in  Leflore  County,  Miss. — Authority  for  con- 
struction of  this  bridge  was  granted  by  act  of  Congress  approved 
July  7, 1898.  Plans  and  map  of  location  were  submitted  July  C,  1898; 
approved  by  the  Secretary  of  War  July  16,  1898. 

13.  Bridge  of  the  Jonesboro,  Lake  City  and  Eastern  Railroad  Company 
across  Lake  St.  Francis  near  Lake  City,  Ark. — Construction  of  this 
bridge  was  authorized  by  act  of  Congress  approved  June  16,  1898. 
Plans  and  map  of  location  were  received  July  18, 1898;  approved  by 
the  Secretary  of  War  August  8, 1898. 

14.  Bridge  of  the  Lewiston  Connecting  Bridge  Company  across  Niagara 
River  at  Lewiston^  N.  Y. — The  construction  of  this  bridge  was  aiithor- 
ized  by  act  of  Congress  approved  May  22, 1896.  Plans  and  map  of 
location  were  submitted  July  18, 1898;  api>roved  by  the  Secretary  of 
War  August  11, 1898. 

15.  Bridge  of  the  Lewiston- Concord  Bridge  Company  across  Snake 
River  between  Lewistony  Idaho,  and  Concord,  Wash. — Plans  and  map  of 
location  for  a  bridge  to  be  built  at  this  locality  under  autliority  of  act 
of  Congress  approved  February  16, 1898,  were  submitted  November  26, 
1897,  and  modified  plans  July  6, 1898;  approved  by  the  Secretary  of 
War  August  24, 1898. 

Under  the  provisions  of  section  7  of  river  and  harbor  act  approved 
September  19,  1890,  amended  by  section  3  of  river  and  harbor  act 
ai>i)roved  July  13, 1892,  bridges  may  be  built  over  navigable  waters 
entirely  within  the  limits  of  any  State,  under  the  authority  of  legislative 
enactment  of  such  State,  when  the  plans  and  locations  of  the  structures 
are  approved  by  the  Secretary  of  War.  Plans  and  maps  of  locations 
of  the  following  bridges  proposed  to  be  erected  under  these  provisions 
have  been  examined,  with  a  view  to  protection  of  the  interests  of  navi- 
gation, and  have  been  approved  by  the  Secretary  of  War;  and  the 
local  engineer  officers  have  been  furnished  with  copies  of  the  drawings 
and  instruments  of  approval,  and  charged  with  the  supervision  of  con- 
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Rtrnction  of  the  bridges  so  far  as  necessary  to  see  that  they  are  built  in 
accordance  with  the  approved  plans: 

i.  Bridge  of  the  Erie  Railroad  Company  across  Passaic  River  at  Neicaric, 
y.  J. — Plans  for  reconstruction  of  the  approaches  to  this  bri<l*:je  were 
submitted  September  2, 1897  j  approved  by  the  Secretary  of  War  Sep- 
tember 16, 1897. 

3.  Bridge  of  the  city  of  Boston j  Mass.j  a^cross  Fort  Point  Channel,— 
Plans  and  map  of  location  were  submitted  April  30, 1897;  approved  by 
the  Secretary  of  War  September  23,  1897. 

3.  Bridge  of  Butler  and  Muhlenberg  counties j  Ky,j  across  Mud  River  at 
or  near  Rochester^  Ky, — Plans  and  map  of  location  were  submitted 
February  27, 1897;  approved  by  the  Secretary  of  War  October  2, 1897. 

4.  Bridge  of  the  United  Railroads  of  Washington  across  Wishka  Rivera 
Washington. — Plans  and  map  of  location  were  submitted  September  3, 
1897;  approved  by  the  Secretary  of  War  October  2,  1897. 

5.  Bridge  of  the  United  Railroads  of  Wa^shington  across  Hoquiam 
Bivcry  Washington. — Plans  and  map  of  location  were  submitted  Sep- 
tember 3,  189'(( ;  approved  by  the  Secretary  of  War  October  2, 1897. 

6.  Bridge  of  the  city  of  Bridgeport^  Conn.^  across  Yelloic  Mill  Pond  at 
Stratford  avenue. — Plans  for  a  bridge  to  replace  the  existing  structure 
at  this  place  were  submitted  September  3, 1897;  approved  by  the  Sec- 
retary of  War  October  4,  1897. 

7.  Bridge  of  the  city  of  Appleton^  Wis.^  a-cross  the  United  States  Fox 
River  Canal  at  Lale  street. — Plans  for  reconstruction  of  the  superstruc- 
ture of  the  existing  bridge  at  this  place  were  submitted  September  17, 
1^97;  approved  by  the  Secretary  of  War  October  12, 1897. 

8.  Bridge  of  Osage  County^  Mo.^  across  Oasconade  River  at  Rollins 
Ferry. — Plans  and  map  of  location  were  submitted  July  2,  1897,  and 
modified  plans  were  received  September  17, 1897;  approved  by  the  Sec- 
retary of  War  October  19, 1897. 

.9.  Bridge  of  Craven  County j  N.  C,  across  Trent  River  at  Netchern. — 
Plans  and  map  of  location  were  submitted  October  4, 1897;  approved 
by  the  Secretary  of  War  October  2(),  1897. 

10.  Bridge  of  the  city  of  Port  Huron^  Mich.^  across  Blade  River  at  Elm- 
UDOod  street. — Plans  and  map  of  location  were  submitted  August  13, 1897, 
and  modified  plans  October  8, 1897;  approved  by  the  Secretary  of  War 
October  26, 1897. 

11.  Bridge  of  the  city  of  I^ew  York  across  the  channel  between  City 
Island  and  Pelham  Bay  Park. — Plans  for  a  bridge  to  replace  the  exist- 
ing structure  at  this  place  were  submitted  October  12, 1897;  approved 
by  the  Secretary  of  War  October  29, 1897. 

1J2.  Bridge  of  Cabell  County,  W.  Va.,  across  Ouyandotte  River  at  Salt 
Rock. — Plans  and  map  of  location  were  submitted  October  9,  1897; 
approved  by  the  Secretary  of  War  i^ovember  1, 1897. 

13.  Bridge  of  the  city  of  Chicago,  III.,  across  South  Fork  of  South  Branch 
of  Chicago  River  at  Archer  avenue. — Plans  for  a  bridge  to  replace  the 
existing  structure  at  this  place  were  submitted  October  16,  1897; 
approved  by  the  Secretary  of  War  November  2, 1897. 

14.  Bridge  of  the  city  of  New  York  across  Harlem  River  between  One 
hundred  and  forty-fifth  and  One  hundred  and  forty-ninth  streets.— P\2kn^ 
and  map  of  location  were  submitted  October  23, 1897 ;  approved  by  the 
Secretary  of  War  November  11, 1897. 

15.  Bridge  of  the  Chicago,  Burlington  and  Quincy  Railroad  Company 
across  Qnincy  Bay  at  Quincy,  111. — Plans  for  rebuilding  the  existing 
bridge  at  this  place  were  submitted  October  20, 1897;  approved  by  the 
Secretaxy  of  War  November  20, 1897. 
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16.  Bridge  of  the  Galveston^  Brazos  and  SoutJitcestern  Railway  Com- 
pany across  Chocolate  Bayou,  Texas. — Plans  and  map  of  location  were 
submitted  October  16, 1897;  approved  by  the  Secretary  of  War  Novem- 
ber 22,  1897. 

17.  Temporary  bridge  of  the  New  York  Central  and  Hudson  River 
Railroad  across  Spuyten  Duyvil  Creek,  New  York, — Plans  for  a  bridge 
to  replace  the  existing  structure  at  this  place  were  approved  by  the 
Secretary  of  War  August  28, 1894.  (See  Annual  Report  of  the  Chief 
of  .Engineers,  1894,  page  430.) 

Plans  for  a  temporary  bridge  to  be  used  during  reconstruction  of  the 
permanent  bridge  were  submitted  November  6, 1897;  approved  by  the 
Secretary  of  War  November  22, 1897. 

18.  Bridge  of  the  Detroit  and  Lima  Northern  Railicay  Company  across 
Rov^e  River  at  Delray,  Mich, — Plans  and  map  of  location  were  submit- 
ted October  23, 1897,  and  modified  plans  November  20,  1897;  approved 
by  the  Secretary  of  War  November  26, 1897. 

19.  Bridge  of  the  Southeastern  and  Atlantic  Railroad  Company  a^cross 
Southern  Branch  of  Elizabeth  River  at  Norfolk,  Va. — Plans  for  a  bridge 
proposed  to  be  built  at  this  location  by  the  New  York,  Philadelphia  and 
Norfolk  Kailroad  Company  were  approved  by  the  Secretary  of  War 
February  8, 1897.  (See  Annual  Report,  Chief  of  Engineers,  1897,  page 
633.) 

The  location  having  been  abandoned  by  the  grantees,  plans  for  a 
bridge  at  this  place  were  submitted  by  the  Soutlieastern  and  Atlantic 
Eaihoad  Company  November  12,  1897;  approved  by  the  Secretary  of 
War  November  26, 1897. 

20.  Bridges  of  the  city  of  New  York  a^cross  Bronx  River  at  West<ihester 
avenue. — Plans  and  map  of  location  of  a  permanent  and  a  temporary 
bridge  at  this  locality  were  submitted  November  6,  1897;  approved  by 
the  Secretary  of  War  December  2,  1897. 

21.  Bridge  of  the  town  of  Mukwa,  Wis.,  across  Wolf  River  at  North- 
port,  in  said  town. — Plans  and  map  of  location  were  submitted  Decem- 
ber 1, 1897;  approved  by  the  Secretary  of  War  January  12,  1898. 

22.  Bridge  of  the  Rapid  Railroad  Company  across  the  northwest  corner 
of  Lake  St.  Clair,  Michigan.^^FlAus  and  map  of  location  of  embank- 
ment, trestle,  and  drawbridge  were  submitted  January  6,  1898;  ap- 
proved by  the  Secretary  of  War  January  25, 1898. 

23.  Bridge  of  the  Peoria  and  Fekin  Traction  Company  a4iross  Illinois 
River  at  Pekin^  III. — Plans  and  map  of  location  were  submitted  Janu- 
ary 20, 1898,  and  modified  plans  February  5, 1898;  approved  by  the 
Secretary  of  War  February  8, 1898. 

24.  Bridge  of  Whatcom  County,  Wash.,  across  Nooksack  River  at 
Orvis  Ferry. — Plans  and  map  of  location  were  submitted  January  16, 
1898;  approved  by  the  Secretary  of  War  February  17, 1898. 

25.  Bridge  of  the  city  of  Saginaw,  Mich.,  across  Saginaw  River  at 
Court  street. — ^Plans  and  map  of  location  were  submitted  February  7, 
1898;  approved  by  the  Secretary  of  War  March  2, 1898. 

26.  Bridge  of  Bergen  County^  N,  J.,  across  Hackensack  River  at  Ander- 
son street,  Hackensack,  N.  J. — Plans  for  a  bridge  to  replace  the  existing 
structure  at  this  place  were  submitted  February  22, 1898;  approved  by 
the  Secretary  of  War  March  14, 1898. 

27.  Bridge  of  the  St.  Paul,  Minneapolis  and  Manitoba  Railway  Com- 
pany across  Steamboat  River,  Minnesota. — Plans  and  map  of  location  were 
submitted  February  28, 1898;  approved  by  the  Secretary  of  War  March 
14,  1898. 

28.  Bridge  of  the  St.  Paul,  Minneapolis  and  Manitoba  Railway  Com- 
pany across  Kabekona  Narrows^  Minnesota. — ^Plans  and  map  of  location 
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were  submitted  February  28, 1898  5  approved  by  the  Secretary  of  War 
March  14, 1808. 

39,  Bridge  of  Craven  County^  N.  C,  across  Neuse  River  at  Nevohem, — 
Plans  aud  map  of  location  were  submitted  December  20, 1897,  and  mod- 
ified plans  March  11, 1898;  approved  by  the  Secretary  of  War  March 
22,1898. 

30.  Bridges  of  the  Boston  and  Providence  Railroad  Corporation,  the 
Old  Colony  Railroad  Company,  and  the  New  York,  New  Haven  and 
Hartford  Railroad  Company  across  Fort  Point  Channel,  Boston  Harbor, 
Massachusetts. — Plans  and  map  of  location  for  two  bridges  were  jRuh- 
mitted  February  23, 1898;  approved  by  the  Secretary  of  War  March 
24, 1898. 

31.  Bridge  of  Jefferson  County,  Tex.,  across  Taylors  Bayou, — Plans 
and  map  of  location  for  a  bridge  at  this  place  to  replace  one  destroyed 
by  storm  were  submitted  March  3, 1898;  approved  by  the  Secretary  of 
War  March  28, 1898. 

32.  Bridge  of  the  Kerckltoff-Cuzner  Mill  and  Lumber  Company  a/yross 
a  slough  of  Wilmington  Lagoon,  inner  harbor  of  /San  Pedro,  Cal. — Plans 
were  submitted  December  27, 1897,  and  map  of  location  March  26, 1898; 
approved  by  the  Secretary  of  War  March  29,  1898. 

33.  Bridge  of  the  Queen  Anne's  Railroad  Company  across  Letces  Creek 
at  Lewes,  Lei, — Plans  and  map  of  location  were  submitted  March  5, 
1898;  approved  by  the  Secretary  of  War  March  30,  1898. 

34.  Bridge  of  the  Eastern  Railway  Company  of  Minnesota  across  Missis- 
sippi River  in  Minnesota. — Plans  and  map  of  location  were  submitte^d 
December  24, 1897;  approved  by  the  Secretary  of  War  April  7, 1898. 

35.  Bridge  of  the  Eastern  Railway  Company  of  Minnesota  across  Ball 
Club  River,  Minnesota. — Plans  and  map  of  location  were  submitted 
December  24, 1897;  approved  by  the  Secretary  of  War  April  7, 1898. 

36.  Bridge  of  the  New  Kensington  Bridge  Company  a^yross  Allegheny 
River  at  New  Kensington,  Pa, — Plans  and  map  of  location  were  submit- 
ted February  8, 1898,  and  modified  plans  April  2, 1898;  approved  by 
the  Secretary  of  War  April  8,  1898. 

57.  Bridge  of  the  Monongahela  Connecting  Railroad  Company  a^cross 
Monongahela  River  near  thirtieth  street,  South  Side.  Pittsburg,  Pa, — 
Plans  for  construction  of*  an  additional  span  for  a  Y  to  the  existing 
bridge  at  this  place  were  submitted  March  24, 1898;  approved  by  the 
Secretary  of  War  April  9, 1898. 

38.  Bridge  of  the  Pittsburg  and  Lake  Erie  Railroad  Company  a/yross 
Youghiogheny  River  between  McKeesport  and  Reynoldton,  Pa. — Plans  for 
reconstruction  of  the  existing  bridge  at  this  place  were  submitted  April 
8, 1898;  approved  by  the  Secretary  of  War  April  29, 1898. 

39.  Bridge  of  Mr.  Daniel  Thompson  across  Bayou  Teche  at  Calumet 
Plantation,  La. — Plans  and  map  of  location  were  submitted  March  3, 
1898;  approved  by  the  Secretary  of  War  May  5, 1898. 

40.  Bridge  of  the  Lewiston,  Brunswick  and  Bath  Street  Railway  a^cross 
New  Meadows  River  beticeen  Brunswick  and  West  Bath,  Me, — Plans  and 
map  of  location  were  submitted  April  16, 1898;  approved  by  the  Secre- 
tary of  War  May  23, 1898. 

41.  Bridge  of  the  town  of  Bourne,  Mass.,  across  Barlows  River. — Plans 
for  a  bridge  to  replace  the  existing  structure  at  this  place  were  sub- 
mitted April  25, 1898;  approved  by  the  Secretary  of  War  May  24, 1898. 

42.  Bridge  of  the  Allegheny  and  Western  Railway  Company  across 
Allegheny  River  near  Mosgrove,  Pa. — Plans  and  map  of  location  were 
submitted  January  24,  1898,  and  modified  plans  February  11,  1898; 
approved  by  the  Secretary  of  War  February  23, 1898. 
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Plana  providing  for  a  modification  of  the  approved  plans  so  as  to 
permit  a  redaction  in  length  of  spans  and  a  change  in  construction  of 
piers  were  submitted  April  30, 1898;  approved  by  the  Secretary  of  War 
May  24, 1898. 

43.  Bridge  of  the  Charleston  and  Seashore  Railroad  Compa/ny  across  a 
cove  between  Mount  Pleasant  and  Sullivans  Island^  South  Carolina, — 
Plans  and  map  of  location  were  submitted  May  27, 1898  j  approved  by 
the  Secretary  of  War  June  7, 1898. 

44.  Bridge  of  the  Butters  Lumber  Company  across  Lumber  River  near 
Fairbluffy  N.  C. — Plans  and  map  of  location  were  received  May  28, 
1898;  approved  by  the  Secretary  of  War  June  8,  1898. 

45.  Bridge  of  the  Louisville  and  Nashville  Railroad  Company  across 
Tennessee  River  at  BanvillCj  Tenn. — Plans  for  the  reconstruction  of  the 
existing  bridge  at  this  place  were  submitted  May  30, 1898;  approved 
by  the  Secretary  of  War  June  14,  18i)8. 

46.  Bridge  of  the  Michigan  Central  Railroad  Company  a^yross  Little 
Calumet  River  near  Chicago^  111. — Plans  for  reconstruction  of  the  exist- 
ing bridge  at  this  place  were  submitted  May  21, 1898;  approved  by  the 
Secretary  of  War  June  16, 1898. 

47.  Bridge  of  the  Louisville  and  Nashville  Railroad  Company  across 
Cumberland  River  at  ClarksvillCj  Tenn. — Plans  for  construction  of  float- 
ing cribs  between  the  center  pier  and  rest  piers  of  the  drawspan  of 
this  bridge  were  submitted  May  30, 1898;  approved  by  the  Secretary 
of  War  June  16, 1898. 

48.  Bridge  of  the  county  of  Camden^  N.  <7.,  a^^oss  Cooper  CreeJc  at  State 
streetj  Camden,  N.  J. — Plans  for  a  bridge  to  replace  the  existing  struc- 
ture at  this  place  were  submitted  May  23,  1898;  approved  by  the 
Secretary  of  War  June  16, 1898. 

49.  Bridge  of  the  city  of  Netc  YorJc  across  Netvtoicn  CreeJc  at  Oreenpoint 
avenue. — Plans  for  the  reconstruction  of  the  existing  bridge  at  this 
place  were  submitted  June  8, 1898;  approved  by  the  Secretary  of  War 
June  17, 1898. 

50.  Bridge  of  the  Charleston  and  Seashore  Railroad  Company  odsross 
Breach  Inlet,  between  Sullivans  Island  and  Long  Island,  South  Caro- 
lina.— Plans  and  map  of  location  were  submitted  June  25,  1898; 
approved  by  the  Secretary  of  War  July  6, 1898. 

51.  Bridge  of  the  parish  of  St.  Martin,  La.,  across  Bayou  Teche  at 
Breaux  Bridge,  St,  Martinville,  La. — Plans  and  map  of  location  were 
submitted  June  21,  1898;  approved  by  the  Secretary  of  War  July  8, 
1898. 

52.  Bridge  of  Walton  County,  Fla.,  across  Blade  CreeJc. — Plans  and 
map  of  location  were  submitted  April  13, 1898;  approved  by  the  Secre- 
tary of  War  July  9, 1898. 

53.  Bridges  of  the  Norwich  and  Worcester  Railroad'  Company  at 
entrance  to  Long  Cove  and  ClarJcs  Cove,  Thames  River,  Connecticut. — 
Plans  for  the  openings  to  be  left  at  these  localities  in  the  embankments 
now  being  built  along  the  Thames  liiver,  between  Allyns  Point  and 
Groton,  Conn.,  were  submitted  July  1, 1898;  approved  by  the  Secretary 
of  War  July  11, 1898. 

54.  Bridge  of  Hayjcood  County,  Tenn.,  across  Big  Hatchee  River  near 
Brownsville. — Plans  and  map  of  location  were  submitted  June  20, 1898; 
approved  by  the  Secretary  of  War  July  16, 1898. 

55.  Bridge  of  the  Atlantic  Coast  Line  across  Trent  River  near  Pol- 
loJcsville,  N.  C. — Plans  for  reconstruction  of  the  pivot  pier  of  the  draw 
of  the  bridge  at  this  place  were  submitted  July  19, 1898;  approved  by 
the  Secretajy  of  War  August  2, 1898. 
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56.  Bridge  of  Clatsop  County^  Oreg,,  across  Youngs  Bay  at  Astoria. — 
Plans  and  map  of  location  were  submitted  March  12, 1898,  and  modi- 
fled  plans  Joly  22, 1898;  approved  by  the  Secretary  of  War  Angnst 
16, 1898. 

57.  Bridge  of  the  Wilmington  Railway  Bridge  Company  across  Cape 
Fear  River  at  Navassa^  N.  0. — Plans  for  the  reconstruction  of  the  exist- 
ing bridge  at  this  place  were  submitted  August  17, 1898  j  approved  by 
the  Secretary  of  War  August  20, 1898. 

58.  Bridge  of  the  Wilmington  Railicay  Bridge  Company  across  North 
JEast  Branch  of  Cape  Fear  River ^  at  Hilton,  JV.  0. — Plans  for  the  recon- 
struction of  the  existing  bridge  at  this  place  were  submitted  August  17, 
1898;  approved  by  the  Secretary  of  War  August  20, 1808. 

59.  Bridge  of  the  Pittsburg  and  Sharpsburg  Bridge  Company  a^cross 
Allegheny  River  from  Pittsburg  to  Sharpsburg,  Pa. — Plans  and  map  of 
location  were  submitted  August  16, 1898;  approved  by  the  Secretary 
of  War  August  24,  1898. 

60.  Bridge  of  the  Mineral  Range  Railicay  Company  across  Porta^je 
Lake,  betxteen  Houghton  and  Hancock,  Mich, — Under  date  of  March  1, 
1898,  the  Secretary  of  War  permitted  the  Mineral  liange  Railway  Com- 
pany to  rebuild  the  drawbridge  at^ross  Portage  Lake,  between  Hough- 
ton and  Hancock,  Mich.,  on  the  same  lines  as  at  present  and  in  accord- 
ance with  its  request  as  indicated  in  letter  dated  December  10, 1897. 

Under  the  provisions  of  sections  4  and  5  of  the  river  and  harbor  act 
approved  September  19,  1890,  relating  to  bridges  obstructing  naviga- 
tion, plans  for  alteration  of  the  following  bridges,  so  as  to  render  navi- 
gation through  or  under  them  reasonably  free  and  unobstructed,  have 
been  examined  and  approved  by  the  Secretary  of  War;  and  the  local 
engineer  officers  have  been  furnished  with  copies  of  the  plans  and 
instruments  of  approval  and  charged  with  supervision  of  the  work  of 
alteration  so  far  as  necessary  to  see  that  the  approved  plans  are  com- 
plied with: 

1.  Bridge  of  the  Central  Pacific  Railroad  Company  and  the  Southern 
Pa>cifio  Company  across  Sacramento  River  at  Tehama,  Cal. — Complaint 
having  been  made  against  the  existing  bridge  as  an  obstruction  to  nav- 
igation, proceedings  were  instituted  against  it  and  notice  of  the  Secre- 
tary of  War,  dated  May  14, 1896,  requiring  the  bridge  to  be  so  arranged 
as  to  provide  the  western  drawspan  with  an  opening  of  not  less  than 
95  feet  in  the  clear,  measured  at  right  angles  to  the  current  at  low 
water,  and  for  a  depth  of  4  feet  below  low  water  was  served  on  the 
Southern  Pacific  Company  May  27, 1896. 

Plans  for  reconstruction  of  the  bridge  in  accordance  with  require- 
ments of  the  Secretary  of  War  and  for  construction  of  false  work  nec- 
essary to  prosecute  the  work  were  submitted  January  28, 1898,  conjointly 
by  the  companies  owning  and  operating  the  bridge;  approved  by  the 
Secretary  of  War  February  23, 1898. 

2.  Bridge  of  the  city  of  New  York  across  Newtown  Creek  between  Ver- 
nan  and  Manhattan  avenues. — Plans  for  replacing  the  existing  bridge  at 
this  place  by  a  new  structure  to  be  built  by  the  city  of  Brooklyn  and 
county  of  Queens,  N.  Y.,  were  approved  by  the  Secretary  of  War 
November  21, 1896.  (See  Annual  Report  of  the  Chief  of  Engineers  for 
1897,  p.  635.) 

Plans  to  be  in  lieu  of  the  existing  approved  plans  were  submitted 
May  25, 1898;  approved  by  the  Secretary  of  War  June  3, 1898. 

Notice  dated  June  30,  1898,  was  served  on  the  mayor  of  New  York 
July  5,  1898,  requiring  the  alteration  of  this  bridge  to  be  made  in 
accordance  with  approved  plans. 
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3.  Bridge  of  the  county  of  Alameda  acroee  San  Antonio  Estuary  (Oah- 
land  Creek)  between  Oakland  and  Alameda^  Cal.j  at  Webster  street — 
Oomplaint  oaviDg  been  made  against  this  bridge  as  an  obstmction  to 
navigation,  proc^ings  were  instituted  against  it  and  notice  of  the 
Secretary  of  War  dated  May  20, 1896,  requiring  the  bridge  to  be  pro- 
vided with  a  draw  of  not  less  than  150  feet  clear  opening,  the  draw  to 
be  operated  by  other  than  hand  power,  was  served  on  the  board  of 
supervisors  of  the  county  May  29, 1896.  Plans  for  alteration  of  the 
bridge  in  accordance  with  these  requirements  were  received  April  15, 
1898;  approved  by  the  Secretary  of  War  August  11, 1898. 

BRIDGES   OBSTRUCTING   NAVIGATION. 

Under  the  requirements  of  sections  4  and  5  of  the  river  and  harbor 
act  approved  September  19, 1890,  the  Secretary  of  War  notified  the 
persons,  corporations,  or  associations  owning  or  controlling  certain 
bridges  obstructing  navigation,  after  giving  them  a  reasonable  oppor- 
tunity to  be  heard,  to  so  alter  said  bridges  as  to  render  navigation 
through  or  under  them  reasonably  free,  easy,  and  unobstructed,  speci- 
fying in  the  notice  the  alterations  required  to  be  made  and  prescribing 
a  reasonable  time  in  which  to  make  them,  as  follows: 

1.  Bridge  of  the  Far  Boekaway  Ferry  and  Improvement  Company 
across  Far  Boekaway  Bay,  yew  York. — ^Notice  dated  September  17, 1897, 
served  on  the  company  September  23, 1897.  Alterations  required:  To 
provide  a  draw  opening  35  feet  wide  in  the  clear  at  the  site  of  the 
present  opening.    Alterations  to  be  completed  October  15, 1897. 

2.  Bridge  of  the  New  York,  New  Haven  and  Hartford  Bailroad  Com- 
pany across  Sakonnet  Biver  at  Tiverton^  B.  L — Notice  dated  April  28, 
1898,  served  on  the  company  May  7, 1898.  Alterations  required:  Con- 
struction of  a  drawspan  having  an  opening  100  feet  wide  in  the  clear 
and  25  feet  deep  at  lowest  low  water,  and  two  tidal  ways  each  100  feet 
wide  and  1  foot  deep  at  mean  low  water,  or  one  such  tidal  way  200  feet 
wide  and  of  the  same  depth.  Alterations  to  be  completed  on  or  before 
May  1, 1899. 

3.  Bridge  of  the  city  of  New  York  across  Newtown  Creek  between  Ver- 
non and  Manhattan  avenues. — ^Notice  dated  June  30, 1898,  served  on  the 
mayor  of  New  York  July  5, 1898.  Alterations  requir^:  Widen  the 
drawspans  to  a  clear  width  of  98  feet;  rebuild  or  strengthen  the  piers 
so  that  dredging  can  be  done  close  to  them  without  endangering  the 
bridge;  construct  the  draw  so  that  it  can  revolve  360  degrees,  and 
furnish  the  draw  with  steam  or  other  efficient  motor  for  turning  it, 
together  with  rests  parallel  to  the  channel  and  large  enough  to  protect 
the  bridge  when  open.    Alterations  to  be  complete  June  30, 1899. 

OCCUPANCY  OF  AND  INJURY   TO   PUBLIC  WORKS  BY  COR- 
PORATIONS   AND  INDIVIDUALS. 

Under  the  requirements  of  section  2  of  the  river  and  harbor  act  ap- 
proved July  5, 1884,  and  section  4  of  the  river  and  harbor  act  appro v^ 
August  6, 1886, 1  have  no  report  to  submit  of  instances  during  the 
year  in  which  piers,  breakwaters,  or  other  works  built  by  the  United 
States  in  aid  of  commerce  or  navigation  were  used,  occupied,  or  injured 
by  corporations  or  individuals. 
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MISCELLANEOUS. 

fPablio  irorlcfl  not  prorided  for  in  mU  making  appropriAtious  for  the  oonstraotion,  repair,  and  prea- 
ervation  of  worke  on  rivers  and  barbora.] 

BRIDGES  AT  WASHINGTON,  D.  C. 
BEPAm  OF  THE  AQUEDUCT  BBIDOB  AOBOSS  POTOMAC  BIYEB. 

This  work  was  in  the  charge  of  Lieut.  Ool.  Ghas.  J.  Allen,  Corps  of 
Engineers. 

In  compliance  with  Senate  resolution,  January  21, 1893,  an  examina- 
tion of  the  piers  of  this  bridge  was  made  with  the  aid  of  a  diver.  A 
report  in  detail  of  the  examination  was  rendered  June  21, 1893,  and  on 
the  17th  of  July  following  an  estimate  of  the  cost  of  repairs  was  sub- 
mitted. By  act  of  August  18, 1894,  an  appropriation  of  $51,070  was 
made  for  the  repairs.  Under  this  appropriation  Piers  Nos.  2, 3,  5,  6,  7, 
and  8  were  repaired  by  means  of  Portland  cement  concrete  in  bags, 
placed  by  a  diver,  and  the  repair  of  Pier  No.  4  was  made  by  means  of 
a  cofferdam  within  which  new  masonry  was  laid  in  a  large  eroded 
cavity  at  the  upstream  end  of  the  pier.  This  work  was  completed  in 
August,  1895. 

As  the  work  of  repairs  proceeded  it  was  found  that  the  old  masonry 
of  the  pier,  which  was  built  about  1838,  had  not  been  started  firom  solid 
rock  and  that  part  of  it  was  of  poor  quality.  There  was  also  a  crack 
in  the  masonry  extending  nearly  throughout  the  entire  height  of  the 
pier.  It  was  decided  that  it  would  be  necessary  before  long  to  remove 
the  defective  masonry  in  the  remainder  of  the  pier  and  replace  it  by 
masonry  of 'proper  quality  founded  on  the  solid  rock.  The  existing 
appropriation  was  insufficient  for  this  purpose,  and  it  was  therefore 
necessary  to  ask  a  farther  appropriation.  As  the  cofferdam  would  be 
needed  for  the  proposed  work,  it  was  purchased  from  the  contractors 
upon  completion  by  them  of  their  work  in  1896. 

The  unexpended  balance  of  the  appropriation,  amounting  to  $4,690.30, 
was  covered  into  the  Treasury. 

A  full  report  and  estimate  of  the  cost  of  removing  all  the  old  masonry 
of  the  pier  from  the  coping  down  to  the  bottom  and  rebuilding  from 
the  bottom  up  was  rendered  under  date  of  November  30, 1895,  and 
printed  as  House  Doc.  No.  158,  Fifty-fourth  Congress,  first  session, 
and  in  the  Annual  Beport  of  the  Chief  of  Engineers  for  1896,  page  3886. 
The  cost  was  estimated  at  $65,000,  which  sum  was  appropriated  for 
reconstruction  of  Pier  No.  4  by  act  of  Congress  of  June  8, 1896. 

A  contract  for  the  work  of  reconstruction  of  that  pier  was  made  with 
the  Houston  Construction  Company,  of  Philadelphia,  Pa.,  May  17,  and 
approved  May  28, 1897.  The  total  estimated  amount  of  the  contract 
was  $30,000. 

By  the  terms  of  the  contract  the  work  was  to  be  completed  by 
November  1, 1897. 

By  the  close  of  the  fiscal  year  ending  June  30, 1897,  the  contractors 
had  most  of  their  plant  in  position  and  had  made  some  progress  in 
quarrying  rock  for  the  work. 

Work  of  the  past  fiscal  year. — The  false  work,  which  during  the  work 
of  reconstruction  was  to  support  the  ends  of  the  two  spans  resting  on 
the  pier,  was  repaired.  The  cofi'erdam  was  also  repaired  and  pumped 
out.  The  trestle  towers  of  the  false  work,  which  rest  upon  the  crib 
work  of  the  cofferdam,  were  blocked  up  by  means  of  square  piles  driven 
to  the  rock  and  capped  and  secured  to  the  crib,  and  by  blocking 
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between  the  crib  timbers.  The  ends  of  the  bridge  spans  were  then 
lifted  from  their  bearings  on  the  pier  and  remained  suspended  to  the 
false  work.  These  operations  were  in  progress  until  about  November 
1, 1897.  In  the  meantime  the  quarrying  and  cuttiDg  of  stone  for  the 
face  masonry  of  the  pier  had  been  in  progress,  but  it  proceeded  slowly, 
and  the  contractors  found  difficulty  in  finding,  in  the  quarry  opened,  a 
sufficient  number  of  stones  large  rnough  for  the  lower  courses  of  the 
pier.  By  November  1, 1897,  less  than  one-half  of  the  stones  required 
had  been  cut  and  most  of  these  were  for  the  upper  courses  of  the  pier. 
In  response  to  an  application  from  the  contractors  for  extension  of  time 
in  which  to  complete  their  contract  they  were  granted  extension  to  June 
30, 1898.  In  March  they  resumed  work  on  the  pier  and  by  the  latter 
part  of  April  had  removed  a  number  of  courses  of  the  old  masonry.  On 
April  29  the  officer  in  charge  wrote  to  them  that,  on  account  of  the 
existence  of  a  state  of  war  between  the  United  States  and  Spain  and 
the  probability  that  the  Aqueduct  Bridge  might  need  to  be  kept  fully 
open  for  the  maximum  trafiUc  of  which  it  was  capable,  it  was  considered 
advisable  to  temporarily  suspend  the  work  of  removal  of  Pier  No.  4, 
under  their  contract,  until  the  then  crisis  should  be  over,  and  that  the 
bridge  seats  would  have  to  be  blocked  up  at  the  pier  and  the  bridge 
made  as  stable  as  possible  for  the  traffic  to  which  it  would  be  subjected 
for  the  next  few  months.  They  were  requested  to  answer  in  writing 
and  in  the  meantime  to  suspend  the  tearing  down  of  the  pier.  The 
contractors,  instead  of  answering  this  letter — which  requested  suspen- 
sion of  work  on  a  single  item — by  a  proposition  that  could  be  at  least 
debated,  as  it  was  expected  they  would  do,  answered,  in  effect,  under 
date  of  April  30, 1898,  that  they  considered  that  the  letter  of  the  'J9th 
of  April  and  certain  verbal  orders  claimed  to  have  been  given  their 
engineer  to  suspend  absolved  them  from  performing  any  further  work 
under  the  said  contract  and  that  they  had  withdrawn  all  of  their 
employees  from  the  care  and  maintenance  of  the  cofferdam  and  false 
work  of  the  bridge.  The  contract  was  annulled,  by  authority  of  the 
Department,  May  27, 1898. 

In  May  the  ends  of  the  bridge  spans  were  substantially  and  securely 
blocked  up  with  rubble  masonry  laid  in  Portland  cement  mortar  and 
the  granite  bridge  seats  and  the  shoes  replaced.  After  the  masonry 
had  substantially  set  the  ends  of  the  spans  were  lowered  into  position. 
This  work  of  blocking  up,  etc.,  was  done  by  hired  labor. 

July  1,1897,  balance  unexpended $63,553.57 

Jane  30,  1898,  amount  expended  during  fiscal  year 6, 248. 85 

July  1,1898,  balance  unexpended 57,304.72 

July  1, 1898,  outstanding  liabilities 19.60 

Julyl,  1898,  balance  available 57, 285. 12 

(See  Appendix  A  A  A  1.) 

SUBVEYS  MADE  IN  COMPLIANCE  WITH  ACTS   OP   CONGRESS  OF  FBB- 
EUAEY  17,  1897,  MAECH  3,  1897,  AND  JUNE  4,  1897. 

Surveys  for  bridges  at  Washington,  D.  0.,  at  the  following  localities, 
required  by  acts  of  Congress  of  February  17, 1897,  March  3, 1897,  and 
June  4, 1897,  were  made  and  reports  thereon  submitted : 

1.  Survey  and  plan  for  a  memorial  bridge  across  Potomac  River  from 
the  If  aval  Observatory  Grounds^  Washington,  B.  C,  to  the  Arlington 
estate^  Virginia. — ^March  19,  1898,  Lieut.  Col.  Ohas.  J.  Allen,  Corps  of 
Engineers,  submitted  report  of  survey  required  by  act  of  Congress  of 
June  4, 1897. 

It  was  found  that  the  amount  appropriated  was  inadequate  to  <<secur^ 
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ing  designs  and  estimates"  for  tbe  bridge  in  addition  to  the  other  work 
contemplated  by  tbe  law;  conseqaently  the  work  has  been  limited  to 
making  survey,  test  borings,  and  soundings,  and  mapping  the  results 
of  the  survey,  from  which  an  estimate  of  the  cost  of  a  structure  to  be 
located  as  described  in  the  act  and  of  style  to  be  decided  upon  can  be 
made. 

A  preliminary  estimate  made  by  Colonel  Allen  shows  that  a  bridge 
at  the  locality  with  masonry  piers  and  steel  superstructure,  capable  of 
ornamentation,  having  three  fixed  spans  and  one  draw  span  with  road- 
way ot  40  feet  w\dth  and  two  sidewalks  each  10  feet  in  width,  and  with 
approaches  affording  the  same  width  of  travel  way,  can  be  built  for 
about  $1,385,000. 

I  concur  in  the  opinion  of  Oolonel  Allen,  however,  that  the  character 
of  bridge  should  not  be  definitely  decided  upon  until  after  the  subject 
has  been  given  further  study  and  calculations  and  estimates  have  been 
made,  in  order  to  admit  of  comparison  as  to  economy,  architectural 
merit,  and  utility.  If  all  the  work  incident  to  the  proper  study  and 
determination  of  the  matter  is  done  by  tbe  Engineer  Department  a 
further  appropriation  of  $5,000  will  be  needed,  but  to  invite  com])etitive 
designs  and  estimates,  to  be  submitted  in  accordance  with  general 
specifications  prepared  under  the  direction  of  the  Engineer  Depart- 
ment, which  is  the  preferable  course,  the  sum  of  $8,500  will  be  required 
to  defray  the  necessary  expenses,  including  prizes. 

The  report  was  transmitted  to  Congress  and  printed  in  House  Doc. 
Ko.  388,  Fifty-fifth  Congress,  second  session.  (See  also  Appendix 
A  A  A  2.) 

^.  Survey  for  construction  of  a  bridge  across  the  Eastern  Branch  of  the 
Potomac  River  {Anacostia  River),  District  of  Columbia,  in  line  with  Mas- 
sorchusetts  avenue  extended  e<wfw?ar(i.— November  29, 1897,  Lieutenant- 
Colonel  Allen  su1>mitted  report  required  by  act  of  Congress  of  February 
17, 1897. 

For  reasons  set  forth  in  his  report  Colonel  Allen  believes  that  the 
conditions  of  the  locality  and  the  requirements  of  the  act  will  be  most 
fully  met  by  a  steel-truss  bridge  resting  on  masonry  piers,  the  bridge  to 
be  a  deck  bridge,  except  where  it  crosses  the  Baltimore  and  Potomac 
Eailroad,  where  a  through  span  will  be  required. 

Plans  are  submitted  for  such  a  bridge,  with  fixed  spans  and  having 
a  total  length,  including  approaches,  of  2,517  feet,  and  width  of  52  feet 
between  railings,  and  the  cost  of  its  construction  is  estimated  to  be 
$441,208.  The  plans  provide  accommodations  for  ordinary  highway 
traffic  and  for  street-car  tracks,  as  required  by  the  law;  also  for  the 
construction  of  a  draw  should  one  be  required  in  the  ftiture. 

The  estimated  cost  of  a  bridge  with  a  draw  (swing  span  on  a  pivot 
pier)  is  $476,843,  but  the  necessity  for  a  draw  is  not  now  apparent. 

The  report  was  transmitted  to  Congress  and  printed  in  House  Doc. 
No.  140,  Fifty-fifth  Congress,  second  session.  (See  also  Appendix 
A  A  A  3.) 

3.  Plans  and  estimates  of  cost  for  a  stone  arch  bridge,  and  also  for  a 
steel  bridge  with  stone  foundations,  over  Rock  Creek  on  the  line  of  Massa- 
chusetts avenue  extended,  Washington,  D.  0. — December  15,  1897,  Col, 
n.  D.  Gaillard,  United  States  Volunteers,  captain.  Corps  of  Engineer^, 
submitted  report  required  by  act  of  Congress  of  March  3, 1897,  which 
provides — 

That  the  Chief  of  Engineers  of  the  Army  shaU  report  to  Congress  at  its  next  reg- 
ular session  plans  for  and  the  cost  of  erecting  a  stone  arch  briage,  and  also  a  steel 
bridge  wilh  stone  foandations,  over  Rock  Creek  on  the  line  of  Massachusetts  avenue 
extended,  the  full  width  of  said  avenue,  and  for  this  purpose  the  sum  of  two  thou- 
sand  dollars^  or  so  much  thereof  as  may  be  uecessary,  is  hereby  appropriated. 
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Colonel  Gaillard  submitted  designs  and  estimates  for  both  the  stone 
arch  bridge  and  steel  bridge  with  stone  foundations  at  the  locality 
indicated. 

The  estimated  cost  of  the  stone  arch  bridge  is  $568,545  and  for  the 
steel  bridge  $199,204. 

In  transmitting  this  report  I  beg  to  state  that  in  my  judgment  the 
interest  of  the  public,  the  durability  and  permanence  of  the  structure, 
as  well  as  harmony  with  the  apparent  future  conditions  at  the  locality, 
will  be  best  secured  by  the  construction  of  the  stone  arch  bridge  at  the 
site  selected;  then,  too,  the  very  material  difference  in  the  expense  for 
maintenance  and  repairs  leads  me  to  think  that  in  the  end  a  stone 
bridge  will  be  the  more  economical  structure. 

In  this  connection  it  may  be  proper  to  add  that  as  the  act  mentioned 
above  contemplates  either  a  stone  arch  bridge  or  a  steel  bridge,  the 
inquiries  and  investigations  have,  as  a  consequence,  been  limited  to 
bridges  of  that  character. 

The  feport  was  transmitted  to  Congress  and  printed  in  House  Doc. 
No.  163,  Fifty-fifth  Congress,  second  session.  (See  also  Appendix 
A  A  A  4.) 

MAINTENANCE  AND  REPAIR  OF  WASHINGTON  AQUEDUCT,  AND  INCREAS- 
ING THE  WATER  SUPPLY  OF  WASHINGTON,  D.  C. 

These  works  were  in  the  charge  of  Col.  D.  D.  Gaillard,  United  States 
Volunteers,  captain,  Corps  of  Engineers,  to  May  3,  1898;  of  Lieut. 
Col.  Edward  Burr,  United  States  Volunteers,  captain.  Corps  of  Engi- 
neers, from  May  3  to  May  30,  1898,  and  of  Col.  Theo.  A.  Bingham, 
United  States  Army,  since  that  date. 

1.  Washington  Aqueduct — Gatehouses  and  other  buildings  were 
repaired.  The  former  were  repointed  and  covered  with  a  wash  of  Port- 
land cement;  the  latter  were  repainted  or  whitewashed.  About  4.5 
miles  of  picket  and  board  fences  was  repaired  and  whitewashed. 

During  the  past  year,  not  including  the  occasions  when  the  water 
level  was  lowered  by  the  supply  being  shut  off  for  the  purpose  of 
making  repairs  or  of  removing  deposits  from  the  conduit,  the  extreme 
fluctuation  of  water  level  in  the  distributing  reservoir  had  a  range  of 
but  0.45  foot,  as  against  1  foot  for  the  preceding  year. 

The  borders  of  the  Dalecarlia  Reservoir  have  been  cleared  of  under- 
brush and  fallen  trees;  the  more  irregular  banks  have  been  graded, 
and  the  shallow,  marshy  portions  partly  filled  and  partly  deepened. 

All  deposits  were  removed  from  the  conduit,  and  the  interior  was 
carefully  scraped  and  swept.  The  officer  in  charge  reports  that  it  is 
now  an  easy  matter  to  keep  the  conduit  clean  by  annual  removals  of 
the  deposits. 

An  inspection  of  the  entire  interior  of  the  conduit  shows  that  none 
of  the  cracks  plastered  up  in  1896  have  reopened  and  that  no  new  ones 
have  developed. 

The  north  connection  of  the  by-conduit  around  the  Dalecarlia  Reser- 
voir is  in  bad  condition,  rendering  it  unsafe  to  enter  it  to  remove 
deposits,  and  permitting  interchange  of  its  waters  with  those  of  the 
reservoir. 

Two  thousand  six  hundred  and  sixty-five  cubic  yards  of  flint  stone 
was  crushed  and  spread  upon  the  Conduit  road  during  the  year. 

Extensive  repairs  were  made  to  the  dirt  road,  2^  miles  in  length, 
between  the  Anglers'  Club  House  and  Great  Falls. 

Tr^rvel  on  the  Conduit  road  has  increased  so  greatly  during  tb§  recent 
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years  that  it  is  iiiii>o88ible  to  keep  ap  the  present  conditioii  of  the  road 
out  of  the  annual  appropriation  for  oi>erationy  preservation^  and  repair 
of  the  Washington  Aqueduct  without  detriment  to  other  more  vital 
parts  of  the  aqueduct. system.  A  separate  annual  appropriation  for 
this  purpose  was  recommended  in  the  last  Annual  BeiK>rt  of  the  Chief  of 
Engineers,  and  an  appropriation  of  $1,000  was  made  by  the  act  of  June 
30, 1898.    An  increase  in  this  amount  to  $5,000  a  year  is  recommended. 

General  repairs,  such  as  cleaning  out  culverts  and  ditches,  cutting 
down  bushes,  aod  trimming  slopes,  were  made  to  the  entire  road 
between  Georgetown  and  Great  Falls. 

The  ordinary  inspection  of  mains  and  repairs  of  leaks  therein,  oiling 
and  working  of  valves  and  blow-oiFs,  packing  of  valve  pipes  to  prevent 
freezing,  and  investigations  of  applications  for  permission  to  tap  mains 
were  carried  on  during  the  year. 

In  response  to  a  Senate  resolution  of  January  10, 1898,  Colonel  Gail- 
lard  submitted  a  report  upon  the  filtration  of  the  water  supply  of  the 
District  of  Columbia,  which  was  printed  as  Senate  Doc.  No.  94,  Fifty- 
fifth  Congress,  second  session,  and  is  appended  hereto  as  part  of  Appen- 
dix B  B  B  1. 

By  act  of  March  3,  1897,  an  appropriation  of  $5,000  was  made  for 
constructing  a  new  telephone  line  between  the  Washington  Aqu^uct 
office  and  Great  Falls,  Md.  With  this  appropriation  a' new  line  was  con- 
structed during  the  year  at  an  expense  of  $3,175.85,  and  has  rendered 
excellent  service.  An  effort  was  made  to  purchase  long-distance  tele- 
phones for  the  line,  but  was  not  successful,  and  hired  instruments  are 
used. 

A  complete  report  is  made  of  all  encroachments  on  aqueduct  lands 
and  all  matters  occurring  during  the  year  relating  to  these  lands. 

Measurements  of  the  daily  and  hourly  consumption  and  waste  of 
water  were  made  on  June  22-23  and  28-29, 1898,  and  a  mean  of  the 
two  results  gave  the  daily  consumption  as  47,288,733  gallons,  an 
increase  above  that  of  the  preceding  year.  Based  upon  an  estimate  of 
264,302  consumers  of  Potomac  water,  this  corresponds  to  a  per  capita 
daily  consumption  and  waste  of  170  gallons.  Based  upon  a  population 
of  280,782  in  the  District  of  Columbia,  as  determined  by  the  police  cen- 
sus taken  in  April,  1897,  with  an  estimated  increase  in  population  of 
3,000,  irrespective  of  their  source  of  water  supply,  it  corresponds  to  a 
daily  per  capita  of  168  gallons. 

An  extensive  series  of  gaugings  by  current-meter  observations  in 
the  conduit  at  two  stations  discloBcs  the  fact  that  at  the  lowest  stage 
of  the  Potomac,  with  all  deposits  removed  from  the  conduit  and  the  dis- 
tributing reservoir  about  2  feet  below  its  present  level  (146  feet  above 
datum),  the  conduit  is  capable  of  discharging  into  that  reservoir  about 
76,500,000  gallons  per  day. 

This  represents  the  ultimate  capacity  of  the  conduit,  and  the  present 
daily  consumption  is  about  62  per  cent  of  this  amount.  Ten  years  ago 
it  was  but  35  x>er  cent  of  the  same  amount.  The  necessity,  therefore, 
for  the  construction  of  a  new  conduit  between  Great  Falls  and  the 
distributing  reservoir  is  only  a  question  of  time,  and  I  strongly  recom- 
mend that  provision  be  made  for  this  work  in  the  near  future. 

The  new  conduit  should  be  completed  and  ready  for  operation  before 
the  daily  consumption  equals  the  maximum  capacity  of  the  present 
conduit.  To  make  the  preliminary  surveys  and  plans,  acquire  the  nec- 
essary lands,  and  construct  the  conduit  will  involve  op  ' ations  extend- 
ing over  several  years;  therefore  the  inauguration  ol  thi^  work  should 
be  no  longer  deferred.    The  o£Qcer  in  charge  states  thf^i  estunat^  for 
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the  preliminary  operations  will  be  submitted  in  the  next  Annnal 
Eeport  The  trunk  mains  leading  to  the  city,  however,  are  already 
overtaxed  in  supplying  the  present  consumption  of  a  little  more  than 
47,000,000  gallons  per  day,  and  every  increase  in  their  volume  of  flow 
will  be  marked  by  a  rapid  decrease  in  pressures  in  those  parts  of  the 
city  supplied  by  gravity  alone.  It  ai)pears,  therel'ore,  that  while  the 
conduit  is  capable  of  supplying  nearly  30,000,000  gallons  per  day  in 
excess  of  the  present  rate  of  consumption,  the  trunk  mains  will  receive 
but  little  benefit  from  the  increased  discharge  of  the  conduit  until 
some  method  is  provided  for  bringing  an  additional  supply  of  water 
fipom  the  distributing  reservoir  into  the  city. 

In  view  of  the  state  of  war  existing  between  the  United  States  and 
Spain,  and  on  account  of  the  disastrous  results  which  might  ensue  from 
an  attempt  by  a  hostile  individual  to  cut  off  the  water  supply  of  the 
city  by  the  destruction  of  the  conduit,  precautions  have  been  taken  by 
the  oflicers  in  charge  against  such  an  occurrence. 

Watehmen  appointed  by  the  War  Department  have  been  assigned 
to  duty  at  the  most  advantageous  points,  and  this  force  has  been  sup- 
plemented, as  far  as  the  limited  means  at  the  command  of  the  officers 
in  charge  would  allow,  by  the  appointment  as  watchmen  of  several 
trusted  employees^of  the  aqueduct  office,  who  have  been  assigned  to  a 
like  duty. 

Estimates  are  submitted  for  repairing  the  north  connection  of  the 
by-conduit  at  the  Dalecarlia  Reservoir;  for  repairing  the  Conduit  road; 
for  building  a  combined  storehouse  and  stable  at  Great  Falls;  for  pur- 
chase or  condemnation  of  a  site  for  a  storage  yard;  for  protecting  the 
inlet  to  the  conduit  at  Great  Falls,  and  for  operation,  maintenance,  and 
repair  of  the  Washington  Aqueduct  and  its  accessories. 

Full  explanation  of  these  estimates,  all  of  which  have  my  approval, 
is  given  in  the  report  of  the  officer  in  charge. 

The  estimates  for  the  fiscal  ^ear  ending  June  30, 1900,  are  as  follows: 

For  repairing  the  north  connection  of  the  by-conduit,  Dalecarlia  Keser- 

voir $3,000.00 

For  repairing  the  Conduit  road 5,000.00 

For  building  combined  Btorehouse  and  stable  at  Great  Falls 3, 000. 00 

For  purchase  or  condemnation  of  a  site  for  a  storaj^i^  yard 10,000.00 

For  protection  to  the  inlet  to  the  conduit  at  (ireat  rails 5, 000. 00 

For  operation,  maintenance,  repair,  etc.,  of  the  a([ueduct  and  its  acces- 
sories   21,000.00 

Total 47,000.00 

WASHINGTON  AQUEDUCT. 

Amount  appropriated  by  act  approved  March  3, 1897 21, 000. 00 

June  30, 1898,  amount  expended  during  fiscal  year 20, 129. 59 

Jnly  1, 1898,  balance  unexpended 870. 41 

July  1,1898,  outstanding  liabilities 866.03 

July  1,1898,  balance  available 4.38 

Amountthat  can  be  profitably  expended  in  fiscal  year  ending  Juno  30, 1900.    47, 000. 00 

CONSTRUCTING  TKLKPHONB  LINE. 

Amount  appropriated  by  act  approved  March  3, 1 897 ; 6, 000. 00 

June  30, 1898,  amount  expended  during  fiscal  year 3, 175. 85 

July  1, 1898,  balance  unexpended,  deposited  with  Treasurer  of  the  United 
States 1,824.15 

(See  Appendix  B  B  B  1.) 
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2.  Increasing  the  water  supply  of  Wa>sMngton^  D.  C. — All  operations 
on  this  project  have  been  suspended,  but  will  be  resnmed  and  actively 
prosecuted  with  the  money  appropriated  by  the  act  of  June  30, 1898. 

A  watchman  has  been  employed  during  the  year  at  the  new  reservoir, 
whose  duties  include  guarding  the  stone  at  the  mouths  of  all  the  shafts 
except  the  one  at  Foundry  Branch,  which  is  under  the  care  of  the  watch- 
man at  the  distributing  reservoir. 

Raising  the  height  of  the  dam  at  Great  Falls. — By  act  approved  March 
2, 1895,  $125,000  of  the  balance  remaining  from  the  appropriations  for 
"increasing  the  water  supply  of  Washington,  D.  C,"  was  made  avail- 
able for  raising  the  height  of  the  dam  at  Great  Falls  and  other  works 
rendered  necessary  by  tlie  raisiiigof  the  dam  and  for  damages  on  account 
of  flooding  of  lands  and  other  damages. 

This  work  was  successfully  accomplished  at  a  cost  of  $101,373,  the 
balance  ($23,627)  of  the  amount  appropriated  reverting  to  the  Treasury 
July  1, 1898.  A  recent  inspection  shows  that  since  completion  the  dam 
has  suflered  no  injury  either  from  ice  or  freshets. 

Washington  Aqueduct  Tunnel  and  Hotcard  University  Reservoir, — 
Upon  recommendation  of  the  Chief  of  Engineers,  approved  by,  the  Sec- 
retary of  War,  an  expert  Commission  was  appointed  to  meet  in  Wash- 
ington in  December,  1895,  to  report  upon  the  feasibility  of  completing 
the  tunnel  conduit.  After  a  careful  study  of  the  subject  and  a  thorough 
inspection  of  the  tunnel  conduit  and  the  works  connected  therewith 
the  Commission  submitted  its  report  (published  in  House  Doc.  No.  166, 
Fifty-fourth  Congress,  first  session),  which  concluded  with  the  state- 
ment— 

That  it  is  our  nnanlmons  judgmeDt  that  it  is  feasible  to  complete  the  tunnel  con- 
duit, with  its  appiiTtenances,  ready  for  service,  for  the  sum  of  $897,837,  as  stated  in 
our  estimate,  and  we  believe  that  such  completion  will  not  be  impracticable  or  too 
expensive,  inasmuch  as  we  know  of  no  more  economical  method  for  bringing  increased 
water  supply  from  the  reservoir  in  Georgetown  to  Washington,  by  pipes  or  otherwise. 

The  act  approved  June  30, 1898,  making  appropriations  for  the  Dis- 
trict of  Columbia,  appropriates  the  balance  of  $297,210.50  remaining  in 
the  Treasury  from  former  appropriations  for  increasing  the  water  sup- 
ply of  Washington,  D.  C,  and  an  equal  amount  from  the  surplus  gen- 
eral revenues  of  the  District  of  Columbia  for  resuming  work  on  the 
Washington  Aqueduct  Tunnel  and  the  Howard  University  Eeservoir 
and  for  prosecuting  and  completing  the  same;  the  work  on  the  tunnel 
and  accessories  to  be  carried  on  in  accordance  with  the  plans  of  a  Board 
of  experts  appointed  by  authority  of  the  Secretary  of  War  in  Novem- 
ber, 1895.  The  estimate  of  the  Board  for  completing  the  tunnel  was 
$897,837,  and  the  estimate  of  Colonel  Gaillard,  for  completing  the 
Howard  University  Eeservoir  is  $198,013.30.  The  completion  of  this 
reservoir  is  an  essential  part  of  this  system. 

The  following  estimates  are  submitted  for  the  fiscal  year  ending  June 
30, 1900: 

For  completing  the  Washington  Aquednct  Tnnnel  according  to  the  esti- 
mate of  the  Board  of  experts $303, 410.  (X) 

For  completing  the  Howard  University  Reservoir  according  to  the  esti- 
mate of  Colonel  Gaillard 198,013.30 

501,423.30 
(See  Appendix  B  B  B  2.) 
ENG  98 35 
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IMPROVEMENT  AND  CARE  OF  PUBLIC  BUILDINGS  AND  GROUNDS,  AND 
CARE  AND  MAINTENANCE  OF  THE  WASHINGTON  MONUMENT,  IN  THE 
DISTRICT  OF  COLUMBIA. 

Officer  in  charge,  Ool.  Theo.  A.  Bingham,  United  States  Army. 

The  Executive  Mansion  has  received  the  usual  care  and  such  repairs 
and  improvements  as  the  funds  available  would  admit.  Necessary 
painting  has  been  done  and  new  furniture,  carpets,  matting,  curtains, 
etc.,  have  been  supplied  from  time  to  time  as  needed.  An  automatic 
exchange  telephone  system  has  been  introduced,  the  hydraulic  machin- 
ery for  elevator  replaced  with  an  electric  motor  and  apparatus,  and  the 
floor  at  east  end  of  second  story  corridor  leveled  and  thoroughly 
strengthened.  Bepairs  of  various  kinds  have  been  made  to  the  green- 
houses connected  with  the  mansion  and  the  old  superstructure  of  west 
wing  of  conservatory  replaced  with  a  new  superstructure  with  iron 
frame. 

Every  efifort  has  been  made  to  maintain  the  Washington  Monument 
and  its  machinery  in  good  condition.  Tbe  boilers  and  machinery  have 
been  carefully  examined  and  cleaned  and  the  work  of  repainting  the 
iron  work  in  the  interior  of  the  shaft  has  been  completed.  The  eleva- 
tor receives  the  most  careful  attention,  being  constantly  inspected  by 
ex])erts,  and  is  believed  to  be  as  safe  as  it  is  in  the  power  of  man  to 
make  it.  There  were  138,874  visitors  to  the  top  of  the  shaft  during  the 
year,  making  a  total  of  1,548,696  persons  who  have  made  the  ascent 
since  the  monument  was  opened  to  the  public,  October  9, 1888. 

Inspections  have  been  made  from  time  to  time  of  the  various  build- 
ings occupied  by  the  War  Department,  except  the  State,  War,  and 
Navy  Department  building,  in  connection  with  their  care,  repair,  and 
safety. 

At  the  propagating  gardens  and  nursery  repairs  were  made  to  the 
greenhouses  and  other  buildings,  about  500,000  plants  propagated  for 
use  in  the  public  parks,  and  a  new  greenhouse  constructed. 

The  area  of  asphalt  pavements  in  the  parks  has  been  extended  by 
the  construction  of  425  square  yards  of  asphalt  roadway  and  1,622 
square  yards  of  asphalt  footwalk,  and  8G0^  square  yards  of  asphalt 
roadway  and  1,014^  square  yards  of  asphalt  footwalks  have  been 
repaired  and  resurfaced. 

Three  of  the  small  unimproved  triangular  reservations  in  northeast- 
ern section  of  the  city  have  been  partially  improved,  and  twenty-one  of 
the  small  unimproved  reservations  in  same  section  have  been  mark^ 
with  granite  blocks  set  in  the  ground,  at  their  corners,  to  show  that  they 
are  the  property  of  the  United  States. 

The  bronze  pedestal  for  the  statue  of  Gen.  John  A.  Logan  and  the 
polished  granite  base  of  the  same  have  been  erected  in  Iowa  Circle. 

Attention  has  been  given  to  the  telegraph  line  connecting  the  Capitol 
with  the  Departments  and  Government  Printing  Office,  repairs  having 
been  made  from  time  to  time  as  needed.  The  desirability  of  replacing 
the  present  overhead  system  with  underground  conduits  and  cables  is 
submitted  for  th^  action  of  Congress. 

The  damage  done  by  a  storm  in  February,  1897,  to  the  iron  pile  wharf 
at  Bridge  Creek  Landing,  Virginia,  near  Wakefield,  the  birthplace  of 
Washington,  has  not  yet  been  repaired,  there  being  no  funds  available 
for  the  work. 

Attention  is  invited  to  the  detailed  report  of  the  officer  in  charge  and 
to  his  estimates  and  recommendations  for  the  fiscal  year  ending  June 
30, 1900. 
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His  estimates  are  as  follows: 

For  the  improvement  and  oare  of  public  buildings  and  gronnds  in  charge 

of  the  Chief  of  Engineers $114,106.00 

For  compensation  of  persons  employed  on  public  buildings  and  grounds.      57, 220. 00 
For  repair  of  existing  telegraph  lines  connecting  Capitol  and  Depart- 
ments          1,500.00 

For  contiugent  and  incidental  expenses  of  public  buildings  and  grounds .  500. 00 

For  care  of  Washington  Monument  and  maiutetiance  of  elevator: 

Salaries  of  employees $8,520.00 

Fuel.  lights,  contingencies,  etc 3,000.00 

11,520.00 

Total 184,846.00 

Telegraph  and  telephone  connections  between  the  Executive  Mansionj 
War  Department,  and  other  Departments  J  private  wires, — Under  an  allot- 
ment of  $7,000  ma^e  April  9, 1898,  from  the  appropriation  for  "National 
defense  (war),"  act  of  March  9, 1898,  telephone  circuits  have  been  con- 
structed and  completed  between  the  Executive  Mansion  and  the  Execu- 
tive Departments,  with  the  exception  of  placing  telephone  instruments 
in  the  ofiBces  of  the  Secretary  of  the  Treasury,  Attorney-General,  Sec- 
retary of  the  Interior,  Postmaster-General,  and  the  Secretary  of  Agri- 
culture. These  will  be  installed  in  July  and  the  telegraphic  connections 
will  be  completed,  it  is  exx)ected,  during  the  same  mouth  by  running 
the  wires  required  to  make  a  metallic  cirpuit  of  the  existing  lines. 

(See  Appendix  C  C  G.) 

NORTHERN  AND  NORTHWESTERN  LAKES— CORRECTING  AND  ISSUING 
CHARTS— SURVEYS— WATER  LEVELS. 

Local  surveys  on  the  Great  Lakes  by  offtcers  of  the  Corps  of  Engineers 
date  from  the  early  part  of  the  present  century,  and  the  files  of  this 
office  contain  maps  made  by  such  officers  as  far  back  as  the  year  1817. 
From  that  time  up  to  1841  the  surveys  were  made  only  in  connection 
with  improvements  of  various  lake  harbors  and  rivers  tributary  to  the 
lakes,  but  by  that  time  the  needs  of  navigation  had  grown  so  as  to 
demand  something  much  more  than  the  local  and  disconnected  maps 
resulting  from  such  surveys,  and  it  was  recognized  that  nothing  less 
than  a  complete  charting  of  the  whole  lakes  and  their  connecting 
waterways  would  meet  the  requirements  of  the  commerce  to  which  they 
were  destined.  The  "  Survey  of  the  Northern  and  Korth  western  Lakes," 
as  a  systematic  and  connected  work,  was,  therefore,  inaugurated  by  the 
act  of  March  3, 1841,  which  appropriated  $16,000  for  that  purpose.  The 
work  was  duly  assigned  to  the  Corps  of  Engineers,  and  its  continua- 
tion to  completion  in  1882  was  provided  for  by  forty  additional  appro- 
priations of  amounts  varying  from  $10,000  to  $175,000,  aggregating, 
with  the  final  appropriation  of  August  7, 1882,  a  grand  total  ot  $2,939,879. 
The  field  work  was  completed  and  the  Lake  Survey  office,  which  had 
been  located  in  Detroit,  Mich.,  during  the  whole  intervening  period, 
except  for  a  short  time  after  the  beginning  of  the  work,  when  it  was  at 
Buffalo,  N.  Y.,  was  closed,  in  August,  1^2,  the  records  of  the  office 
being  transferred  to  the  Office  of  the  Chief  of  Engineers,  U.  S.  Army,  in 
Washington,  D.  C,  where  they  still  remain.  The  final  report  of  the  sur- 
vey was  printed  in  November,  1882.  The  total  cost  of  the  entire  work, 
including  the  engraving  and  printing  of  all  charts,  was  $2,937,496.68, 
or  $2,382.32  less  than  the  total  appropriated,  and  this  surplus  was  there- 
upon returned  to  the  United  States  Treasury.  The  survey  involved  a 
vast  amount  of  astronomical,  topographical,  and  hydrographical  work, 
all  of  which  was  executed  with  the  utmost  skill  and  accuracy. 

The  work  of  printing,  electrotyping,  and  issuing  charts  for  the  use 
of  navigators  and  use  in  connection  with  lake  harbor  improvements  or 
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other  oflBcial  purposes  has  been  provided  for  since  1882  by  appropria- 
tions a^cijegating  $36,000,  and  daring  the  same  period  a  total  of 
$12,059.50,  derived  from  the  sale  of  charts,  has  been  turned  into  the 
United  States  Treasury,  making  the  net  cost  of  this  service  for  the  past 
sixteen  years  $23,940.50. 

Up  to  February  20,  1890,  charts  were  issued  free  to  vessels  navigat- 
ing the  lakes,  one  set  to  each  registered  vessel ;  additional  charts  fur- 
nished to  such  vessels,  or  those  furnished  to  other  private  parties,  being 
sold  at  the  price  of  30  cents  each.  From  the  above  date  the  free  issue, 
except  for  official  purposes  of  the  Government,  was  discontinued  by 
Congressional  action,  and  sales  were  made  at  a  uniform  rate  of  30  cents 
each  until  July  6, 1890,  since  which  time  the  price  has  been  20  cents 
each,  except  as  follows:  Duluth  and  Superior  harbors  (new),  30^  cents; 
Lake  Superior,  1895  (new), 26| cents;  Chicago  lake  front,  1892,  25  cents; 
Buffalo  Harbor  and  Niagara  River,  OJ  cents;  Erie  Harbor  and  Presque 
Isle,  to  May,  1898,  10  cents;  since  May,  1898,  24  cents. 

During  the  last  fiscal  ye<ar  corrections  and  additions  were  made  in 
the  Detroit  office  to  17  of  the  old  charts,  and  work  on  new  charts  was 
as  follows:  Chart  No.  3,  St.  Marys  River ^  completed  and  photolitho- 
graphed  in  colors,  and  now  for  sale  at  20  cents  per  copy;  Chart  Ko,  2^ 
iSt.  Alar  J/8  River  ^  completed  and  in  the  hands  of  the  lithographer;  Churt 
No,  i,  St.  Marys  River  (completiag  the  series),  nearly  ready  for  litho- 
graphing; new  chart  of  Xa^-6  Michigan^in  a  single  sheet,  completed  and 
in  hands  of  lithographer.  The  substitution  of  colored  lithographed 
charts  for  the  finely  engraved  ones  heretofore  used  is  highly  gratifying 
to  vessel  masters,  as  the  distinction  between  safe  and  unsafe  water 
areas  is  plainly  apparent  at  a  glance.  It  is  therefore  desirable  that  this 
method  be  extended  to  the  other  charts  issued  from  this  office  as  fast 
as  we  find  it  practicable  to  do  so. 

The  field  work  of  surveys  included  completing  the  remeasurement  of 
the  Mackinac  base  line,  with  which  the  triangulation  for  the  new  charts 
of  St.  Marys  River  is  connected,  and  observations  for  magnetic  varia- 
tion and  dip  at  twenty  stations  distributed  over  the  St.  Marys  River, 
Straits  of  Mackinac,  north  end  of  Lake  Michigan,  easterly  approaches 
to  Green  Bay,  Traverse  Bay  sections  on  the  east  shore  of  Lake  Michi- 
gan, and  the  Beaver  Island  Group. 

The  number  of  charts  sold  or  issued  from  the  United  States  Engineer 
Office  at  Detroit,  Mich.,  during  the  past  year  was  4,411.  In  addition  a 
number  were  sold  from  this  office.  The  total  proceeds  from  sale  of 
charts  wer0  $08(5.68,  which  was  turned  into  the  United  States  Treasury. 

Because  of  the  wonderful  increase  of  commerce  on  the  lakes  and 
greatly  increased  draft  of  vessels  now  engaged  in  it  as  a  result  of  recent 
improvements  of  harbors  and  waterways,  it  has  become  highly  impor- 
tant that  areas  which  have  been  sufficiently  surveyed  and  charted  for 
the  old  condition  of  a  12-foot  navigation  be  resurveyed  and  recharted. 
A  great  deal  has  already  been  done  in  this  direction  under  appropria- 
tions made  since  1889  "for  surveys,  additions  to  and  correcting  engraved 
plates,"  the  aggregate  of  ten  successive  appropriations  for  that  purpose 
up  to  the  date  of  this  report  being  $180,000.  This  has  enabled  many 
localities  to  be  reexamined,  and  has  been  specially  important  as  provid- 
ing the  means  for  a  resurvey  of  the  greater  part  of  the  St.  Marys  River; 
but  very  much  more  remains  to  be  done  to  perfect  the  general  system 
of  charts  to  meet  the  needs  of  the  present  conditions  of  navigation,  and 
it  is  of  the  highest  importance  that  it  be  done  as  soon  as  possible. 

The  specific  object  of  all  work  thus  far  done  under  appropriations 
for  the  "Survey  of  the  Northern  and  Northwestern  Lakes"  has  been 
the  production  of  a  complete  and  accurate  series  of  charts  of  these 
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lakes,  and  this  object  has  been  fully  realized;  so  that  we  have  now 
mapped  the  hydrography,  and  in  many  parts  the  shore  topography,  to 
a  degree  of  perfection  that  is  not  excelled  by  any  other  set  of  charts  in 
existence.  To  maintain  them  so — by  local  surveys  for  developing 
natural  or  artificial  changes,  making  corresponding  corrections  or 
additions  to  the  charts,  and  reproducing  them  in  colors  for  the  use  of 
the  mariner — will  require  an  expenditure  of  not  less  than  $50,000  annu- 
ally, and  this  amount  must  be  considered  insignificant  when  compared 
with  the  immense  commercial  interests  at  stake.  But  the  matter  of 
supreme  imx)ortance  now  in  relation  to  these  Great  Lakes  is  an 
exhaustive  investigation  of  the  influences  which  aflect  the  levels  of 
their  water  surface  in  order  to  determine  the  extent  to  which  they  may 
be  regulated  and  in  what  way  the  depth  of  their  navigable  channels 
may  best  be  preserved.  The  Sundry  Civil  Act  of  June  4, 1897,  in  appro- 
priating for  completing  the  20-foot  ship  channel  between  Chicago, 
Duluth,  and  Buffalo,  directs  that  such  "observations  and  investiga- 
tions''be  made,  and  after  careful  consideration  a  project  of  operation 
was  submitted,  of  which  the  following  is  an  extract: 

For  a  complete  stady  oonceming  the  preserration  of  the  depth  of  this  channel  and 
those  tributary  to  it  we  need  a  comprehensive  knowledge  of  the  natural  phenomena 
which  tend  to  cause  changes  in  their  beds  and  in  the  elevation  of  the  water  surface. 
This  meauSy  in  short,  that  we  nmst  have  an  accurate  understanding  of  the  physics  of 
the  lake  basins.  There  is  undoubtedly  a  vast  amount  of  trustworthy  information 
on  this  snbject;  but  all  efforts  thus  far  made  to  group  and  analyze  it  have  shown 
such  inconsistencies  and  lack  of  essential  data  that  safe  conclusions  can  be  deduced 
from  it  only  in  exceptional  and  limited  cases.  What  is  essentially  needed  is  that 
this  information  be  now  supplemented  by  a  systematic,  connected,  and  continuous 
series  of  observations.  When  that  is  done  we  may  confidently  anticipate  that  an 
intelligent  reduction  of  the  whole  will  supply  sound  principles  and  rules  for  the 
conservation  and  extension  of  our  lake  improvements. 

rhe  project  here  submitted  is  designed  to  inaugurate  this  series  of  observations. 
It  is  intended,  however,  only  to  outline  the  general  features  of  the  work,  leaving 
details  to  be  developed  with  the  progress  of  operations  except  as  respects  those 
which  should  be  entered  upon  at  once.  As  a  result  of  the  whole  work  it  is  desired 
to  determine  with  all  possible  precision  the  following  factors  in  the  problem  of 
improvements : 

1.  The  laws  of  flow  from  one  lake  to  the  other  at  varying  stages  of  water. 

2.  The  causes  and  ext-ent  of  fluctuations  of  lake  levels  from  year  to  year. 

3.  The  effect  of  Government  improvements  already  made  or  that  may  be  made  on 
lake  levels. 

4.  The  effect  of  the  Chicago  drainage  canal,  or  other  like  artificial  outlet,  on  lake 
levels. 

5.  The  practicability  and  advisability  of  regulating  lake  levels  by  dams  or  locks 
and  dams. 

6.  The  nature  and  effect  of  otirrents,  with  special  reference  to  the  transportation 
of  loose  material  and  its  obstruction  of  channels. 

7.  The  efieot  of  gales,  storm  waves,  and  barometric  pressure  on  lake  levels  and 
currents. 

8.  Ice  effects,  as  respects  action  on  channels  and  interference  with  navigation. 
The  work  required  in  the  series  of  observations  may  be  summarized  as  follows : 

(a)  Measurements  of  discharj^e  through  and  surface  slopes  of  lake-connecting  chan- 
nels; (()  soundings  and  borings  in  rivers  and  lakes;  (o)  lake  current  observations 
and  measurements;  (d)  continuous  records  of  water  gauges,  force  and  direction  of 
winds,  and  other  meteorological  data  at  selected  stations. 

It  was  determined,  after  mature  deliberation,  that  the  work  above  out- 
lined should  not  all  be  done  at  the  expense  of  the  ship  channel  appro- 
priation, but  that  appropriations  for  "  Surveys  of  the  Northern  and 
Northwestern  Lakes"  and  for  the  Deep  Waterways  Commission  were 
more  directly  applicable  to  some  of  its  most  important  features.  Prepa- 
rations for  its  inauguration  were  commenced  about  June  1, 1898,  but 
active  operations  had  not  been  entered  upon  up  to  the  close  of  the  fiscal 
year.  The  project  thus  comnienced  looks  to  progressive  and  continu- 
ous work  extending  through  a  period  of  several  years.    During  the  same 
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time  all  existing  data  that  may  have  bearing  on  the  general  problem 
should  be  systematically  compiled  and  carefnlly  considered  in  connec- 
tion with  the  Information  developed  by  this  work.  The  results,  it  is 
confidently  believed,  will  reach  far  beyond  the  special  questions  with 
which  the  investigations  are  immediately  connected,  and  supply  a  vast 
fund  of  reliable  information  concerning  the  hydraulics  of  large  rivers, 
and  other  questions  of  the  greatest  practical  and  scientific  interest. 

The  total  cost  of  making  and  reducing  <the  observations  can  not  be 
estimated  with  precision,  but  it  is  quite  safe  to  say  that  the  completion 
of  the  work  in  a  satisfactory  and  conclusive  shape  is  likely  to  call  for 
an  expenditure  of  at  least  $300,000,  of  which  $250,000  may  be  assumed  as 
attaching  to  work  from  the  head  of  the  upper  lakes  to  the  Niagara  Biver, 
inclusive,  and  $50,000  to  Lake  Ontario  and  the  St.  Lawrence  Eiver. 

The  character  of  these  investigations  is  such  as  to  ally  them  most 
intimately  with  work  heretofore  done  under  appropriations  for  the 
♦*  Survey  of  the  Northern  and  Northwestern  Lakes,"  and  for  that  rea- 
son it  is  recommended  that  provision  for  their  future  prosecution  be 
made  wholly  in  that  appropriation.  The  amount  needed  for  reasonable 
progress  during  the  year  1900  is  $100,000,  after  which  appropriations 
a^ggregating  $200,000  in  the  three  following  years  would  probably  suf- 
fice to  complete  the  work.  The  estimate  submitted  for  the  year  1900 
for  this  work  and  that  connected  with  the  correction  of  existing  charts 
and  the  preparation  of  new  ones  is,  therefbre,  as  follows: 

Estimate  for  theflsoal  year  ending  Jume  SO,  1900, 

For  Sorvey  of  the  Northern  and  Northwestern  Lakes,  inclnding  all  ex- 
penses connected  with  correcting,  extending,  and  issuing  charts,  and 
observations,  and  investigations  of  lake  levels,  to  be  available  until 
expended $150,000.00 

Julyl,  1897,  balance  unexpended ^ $36,703.94 

June  30,  1898,  amount  expended  during  fiscal  year 15, 552. 78 

June  30, 1898,  balance  unexpended 21,151.16 

Amount  appropriated  by  Sundry  Civil  Act  approved  July  1, 1898 28, 000. 00 

Julyl.  1898,  balance  unexpended 49,047.56 

Datee  and  amounte  of  appropriations  for  Survey  of  Northern  and  Northwestern  Lakes. 


March3,  IWl $15,000 

"        -^  -^^  20,000 

30,000 
20,000 
20,000 
25,000 
25,000 
10,000 
25,000 
25,000 


May  18,  1842 

March  1,  1843 

June  17,  1844 

March  3,  1845 

Augusts,  1846 

August  12,  1848... 

March  3, 1849 

September  28, 1850 

March  3, 1851 ^,vw 

AngustSO,  1K52 25,000 


March  3, 1853 50,000 

AugU8t5,  1854 50,000 

March  3, 1855 50,000 

August  30,  1856 50,000 

March  3, 18.57 50,000 

June  12,  1858 75,000 

March  3, 1859 75,000 

June21,  1M60 75,000 

March  2,  1861 75,000 

July  5, 1862 105,000 

Februarv9,  1863 106,879 

July  2, 1864 100,000 

February  28, 1865 125,000 

June  12,  1866 50,000 

March  2,  1867 77,500 


March  2, 1868 

July  20, 1868 

March  3,  1869 

July  15, 1870 

March  3, 1871 

June  10,  1872 

March  3, 1873 

June  23, 1874 

March  3, 1875 

July  31.  1876  (not  including 
$16,000  applied  to  survey  of 
Mississippi  River) 

March  3,  1877  (not  including 
$25,000  applied  to  snrvev  of 
Mississippi  River  and  includ- 
ing $9,500  received  from  sale 
of  steamers) 

June  20,  1878  (not  including 
$49,500  applied  to  survey  of 
M  ississippi  River) 

March  3,  1879 

June  16,  1880 

March  3,  1881 

August  7,  1882 


$77,500 
75,000 
100,000 
100,000 
175,000 
175,000 
175,000 
175,000 
160,000 


84,000 


94,500 


49,500 
85,000 
40,000 
18,000 
12,000 


Total 2,939,879 
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FSENTINO  AMD  I88UX  OF   CHAHT8   TOR   USX    OV   NAVIGATORS,  AND   KLBGTROTYFINQ 
C0PP1CRFLATB8  FOR  CHART  PRINTING. 


HsrchS,  1883.. 
July  7, 1884.... 
March  3, 1885.. 
Aognst  4, 1886. 
March  8, 1887.. 
Octobers,  1888 
March  2, 1889.. 
Aagnst  30.  1890 


13,000 

3,000 
3,000 
2,000 
2,000 
2,000 
2,000 
2,000 


Maroh3, 1891 2,000 


Angn8t5,1892 $2,000 


March  3,  1893 
Angnst  18,  1894 
March  2, 1895. . 
June  11, 1896.. 

Jane  4,  1897 

July  1,1898-... 


2,000 
2,000 
2,000 
2,000 
2,000 
3,000 


Total  36,000 


SURVXYS  AND  ADDITIONS  TO  AND  CORRECTING  XNGRAVXD  PLATK8. 


Marcli2, 1889 $5,000     March2, 1895 : $25,000 

AngnstSO,  1890 10,000     June  11, 1896 25,000 

March3, 1891 10,000     June4, 1897 25,000 

Augusts,  1892 5,000     July  1, 1898 25,000 

March3,1893 25,000                                                         

August  18, 1894 25,000               Total 180,000 

(See  Appendix  D  D  D  1.) 

Preservation  of  bench  marks  along  the  Erie  Canal. — ^The  project  is  to 
temporarily  transfer  and  secure  these  bench  marks  until  the  comple- 
tion of  the  work  on  the  canal  by  the  State  of  New  York,  when  they  will 
be  transferred  back  to  the  walls  of  the  locks  and  piers  of  the  bridges. 
The  sum  of  $471.54  was  expended  daring  the  fiscal  year  on  accoant  of 
the  appropriation  for  "Survey  of  Northern  and  Northwestern  Lakes." 
The  work  was  in  the  charge  of  Maj.  William  S.  Stanton,  Corps  of  Engi- 
neers, and  his  report  will  be  found  in  Appendix  D  D  D  2. 

Annual  water  levels  of  the  Northern  and  Northwestern  Lakes, — ^A  table 
showing  the  monthly  jneans  of  water  levels  from  July  1, 1897,  to  June 
30, 1898,  at  Charlotte  and  Oswego,  Lake  Ontario;  at  Erie,  Conneaut, 
Ashtabula,  Cleveland,  and  Monroe,  Lake  Erie ;  at  Milwaukee,  Lake 
Michigan;  at  E8canaba,on  Green  Bay  (no  observations  being  made  at 
this  latter  place  from  December  1, 1897,  to  April  14, 1898,  inclusive) ;  at 
Sand  Beach,  Lake  Huron,  and  Sault  Ste.  Marie  and  Marquette,  Lake 
Superior,  being  a  continuation  of  that  published  in  the  Annual  Report 
of  the  Chief  of  Engineers  for  1897,  will  be  found  in  Appendix  D  D  D  3. 

Charts. — Under  the  supervision  of  ^this  office  during  the  fiscal  year 
additions  have  been  made  to  the  engraved  plates  of— 

Lake  Superior,  No.  1. 

Lake  Soperior,  No.  3. 

Portage  Lake  and  Elver. 

UAnee  and  Keweenaw  Bay,  Lake  Supe- 
rior. 

Biver  Ste.  Marie,  No.  1. 

Biyer  Ste.  Marie,  No.  2. 

Straits  of  Mackinae. 

Nortli  end  of  Lake  Michigan. 

Beaver  leland  Groap,  Life  Michigan. 

North  end  of  Green  Bay. 

Booth  end  of  Green  Bay. 

Grand  and  Little  Traveree  bays,  Lake 
Michigan. 

An  edition  of  each  of  the  following  charts  has  been  printed: 

Chart  No.  3,  St.  Marys  Biver. 

Erie  Harbor  and  Preeqne  Isle,  Pennsylvania. 

A  new  chart  of  Lake  Michigan  and  Chart  Ko.  2,  St.  Marys  Biver,  have 
been  completed  and  will  be  photolithographed  and  printed  at  an  early 
date. 


Lake  Haron. 

St.  Clair  Biver. 

Lake  St.  Clair. 

Detroit  River. 

Lake  Erie. 

Coast  chart  No.  1,  Lake  Erie. 

Coast  chart  No.  6,  Lake  Erie. 

Coast  chart  No.  7,  Lake  Erie. 

Lake  Outario. 

Coast  chart  No.  1,  Lake  Ontario. 

St.  Lawrence  River,  No.  3. 

St.  Lawrence  River,  No.  5. 

St.  Lawrence  Biver,  No.  6. 
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The  following  officers  have  been  on  daty  at  the  headquarters  of  the 
military  departments,  engaged  in  preparing  such  maps  and  making  such 
surveys  as  were  required  by  their  respective  commanding  officers: 

Maj.  John  D.  Miley,  United  States  Volunteers,  First  Lieutenant,  Sec- 
ond Artillery,  at  Department  of  California. 

Lieut.  John  B.  Bennet,  Seventh  United  States  Infantry,  at  Depart- 
ment of  the  Columbia. 

Maj.  John  D.  Miley,  United  States  Volunteers,  First  Lieutenant,  Sec- 
ond Artillery,  Acting  Engineer  Officer,  Department  of  California,  reports 
that  sheets  32,  33,  44,  46, 110,  and  127  of  the  Progressive  Military  Map 
of  the  United  States  were  finished  and  forwarded  to  the  Adjutant- 
General  of  the  Army  March  23, 1898,  after  which  all  work  on  that  map 
was  ordered  abandoned;  that  numerous  maps  of  the  Island  of  Ouba 
and  of  the  Philippine  Islands  were  mounted;  that  firing  charts  for  the 
newly  mounted  high-x)ower  guns  for  the  defense  of  San  Francisco  Bay 
were  carefully  prepared,  having  arcs,  graduated  in  azimuth,  fi:'om  each 
end  of  the  base  line,  and  also  &om  the  position  of  the  gun.  The  sup- 
ply of  instruments  was  considerably  drawn  upon  to  partially  outfit  the 
Engineer  Department  of  General  Merritt's  expedition. 

(See  Appendix  E  £  E  1.) 

Lieut.  John  B.  Bennet,  Seventh  United  States  Infantry,  Acting  Engi- 
neer Officer,  Department  of  the  Columbia,  from  January  12,  1898, 
reports  that  the  only  field  work  done  was  several  short  surveys  and 
lines  of  levels  for  the  extension  of  the  sewerage  system  at  Vancouver 
Barracks;  that  office  work  consisted  of  preparation  of  maps,  tracings, 
and  solar  prints  of  the  sheets  of  the  Military  Progressive  Map  of  the 
United  States;  of  making  tracings  of  Fort  Spokane  Military  Reserva- 
tion; of  town  of  Sitka,  Alaska;  of  United  States  Eeservation  at  Fort 
Wrangel;  of  the  Dalton,  Chilcot,  and  Skagway  trails,  and  maps  of  the 
State  of  Washington;  of  Northwest  Territory  from  Dyea  Inlet  to  Daw- 
son City;  of  the  Middle  Yukon,  Copper,  and  Tanana  rivers,  with  coast 
from  Cape  Manby  to  Cooks  Inlet;  large  drawing  of  Sanson's  arctic 
stove.  Maps  of  the  Department  have  been  issued;  maps  and  plans 
drawn  by  hand;  tracings  and  solar  prints  made;  maps  mounted,  and 
other  miscellaneous  work  done.  The  Alaska  exploring  expeditions 
from  the  Department  of  the  Columbia  were  equipped  by  the  Engineer 
Office  with  necessary  maps,  surveying  instruments,  photographic  appa- 
ratus, and  material. 

(See  Appendix  E  E  B  2.) 

ESTIMATES  FOR  AMOITNTS  BEQITIRED  FOB  SURVEYS  AND  RECONNAIS- 
SANCES IN  MILITARY  DEPARTMENTS,  AND  FOR  MAPS,  INCLUSIVE 
OF  WAR  MAPS. 

For  military  surveys  and  reconnaissances  and  surveys  of  military 
reservations  by  the  engineer  officers  attached  to  the  several  headquar- 
ters of  military  departments,  being  an  average  of  $2,142.86  for  each  of 
seven  military  departments  west  of  the  Mississippi  River,  $15,000;  for 
publication  of  maps  for  use  of  the  War  Department,  inclusive  of  war 
maps,  $10,000;  total,  $25,000. 

Attention  is  specially  invited  to  this  estimate  for  appropriation  and 
to  the  important  uses  for  which  it  is  intended. 

At  the  headquarters  of  the  military  departments  west  of  the  Missis- 
sippi River  there  are  stationed  officers  of  the  Corps  of  Engineers,  or 
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other  officers  detailed  to  act,  whose  daty  it  is  to  make  reconnaissances 
for  military  purposes,  to  make  such  surveys  and  prepare  such  maps  as 
may  be  required  by  their  respective  commanding  officers.  In  recent 
years  no  appropriations  have  been  made  for  these  purposes,  and,  conse- 
quently, these  officers  have  been  very  much  cramped  for  lack  of  the 
necessary  means,  and  the  usefulness  of  their  offices  hasbeen  very  much 
reduced  in  consequence.  The  maps  of  these  departments  are  constantly 
in  need  of  revision  and  additions,  which  the  officers  make  so  far  as  pos- 
sible; but  with  no  means,  even  for  the  purchase  of  paper,  their  efforts 
are  limited  in  results. 

Paragraph  351  of  the  Army  Reflations  requires  that  the  command- 
ing officer  of  each  post  where  there  are  fixed  batteries  bearing  upon  a 
channel  will  call  upon  the  Engineer  Department  for  accurate  charts 
showing  the  soundings  to  the  extent  of  the  ranges  of  the  guns.  Galls 
upon  this  department  to  perform  its  duty  under  this  regulation  can 
not  be  honored  from  lack  of  means. 

interest  in  the  war  maps  published  by  this  office  and  republished  by 
virtue  of  the  Sundry  Civil  Act  of  March  2, 1889,  continues  very  active. 
Of  the  1,100  copies  of  each  map  printed  under  the  act  alluded  to,  all 
those  not  printed  in  this  office  (47  sheets)  have  been  exhausted  for  some 
time,  and  the  calls  for  them  can  only  be  honored  with  sets  deficient  in 
that  number  of  sheets. 

Besides  all  this,  there  is  much  information  in  this  office  relative  to 
military  geography  which  could  with  little  expense  be  made  available 
for  the  information  of  officers  of  the  Army;  for  instance,  there  are  on 
the  office  files  detailed  maps  of  regions  of  Europe  which  may  become 
at  an  early  day  the  theaters  of  war,  and  it  would  be  of  great  advantage 
to  the  service  if  such  information  as  these  maps  give  could  be  made 
available  for  the  study  of  officers,  especially  on  the  outbreak  of  hostili- 
ties. Were  the  means  provided,  this  office  would  be  glad  to  compile 
and  to  disseminate  the  information  on  its  files. 

It  is  the  policy  of  this  country  to  keep  a  standing  army  small  in  num- 
bers, but  it  is  its  expectation  that  it  should  be  a  highly-instructed  one, 
and  a  small  outlay,  as  here  referred  to,  will  be  conducive  to  that  end. 

Applications  from  officers  of  the  Army  have  been  received  for  maps 
of  certain  regions  of  Europe,  and  it  was  with  great  regret  that  this 
office  could  not  render  this  assistance  to  officers  desirous  of  improving 
themselves  professionally,  especially  when  the  material  was  on  its  files. 

OFFICE  OF  THE  CHIEF  OF  ENaiNEEES. 

During  the  fiscal  year  ending  June  30,  1898,  the  following-named 
officers  were  on  duty  in  this  office  as  assistants: 
Lieut.  Col.  Alexander  Mackenzie. 

Capt.  George  W.  Goethals,  Lieutenant-Colonel,  United  States  Vol- 
unteers, until  May  26, 1898. 
Capt.  Joseph  E.  Kuhn,  Major,  United  States  Volunteers. 
Lieut.  Edgar  Jadwin,  Major,  United  States  Volunteers,  from  October 
14, 1897,  to  June  29,  1898. 

Very  respectfully,  your  obedient  servant, 

John  M.  Wilson, 
Brig.  Oen.j  Chief  of  JSngineerSj  U.  S.  Army. 
Hon.  E.  A.  Alger, 

Secretary  of  War. 
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APPENDIX  No.  I. 


REPORT  OF  THE  BOARD  OF  ENGINEERS. 

The  Board  of  Engineers,  Army  Building, 

New  York  Gity^  July  i,  1898. 
General  :  I  have  the  honor  to  submit  the  animal  report  recounting 
the  oi)erations  of  The  Board  of  Engineers  for  the  year  ending  June  30, 

The  following  change  in  the  personnel  of  the  Board  has  taken  place 
since  the  date  of  the  last  annual  reix>rt: 

By  letter  from  Headquarters,  Corps  of  Engineers,  dated  April  4, 1898, 
Maj.  John  G.  D.  Knight,  Corps  of  Engineers,  was,  at  his  own  request, 
temporarily  relieved  from  duty  as  a  member  of  the  Board,  "  owing  to 
bis  important  and  absorbing  duties  in  connection  with  the  Battalion  of 
Engineers  and  the  purchase  of  material  for  torpedo  defense." 

As  at  present  constituted  The  Board  of  Engineers  consists  of  the 
following-named  oflScers  of  the  Corps  of  Engineers:  Col.  Henry  M. 
Robert,  president;  Col.  G.  L.  Gillespie,  Brigadier-General, United  States 
Volunteers ;  Maj.  Henry  M.  Adams,  and  Capt.  H.  F.  Hodges,  Lieutenant- 
Colonel,  United  States  Volunteers. 

In  addition,  the  division  engineers  are  members  of  the  Board.when 
matters  pertaining  to  defensive  works  in  their  respective  divisions  are 
under  consideration. 

The  Board  has  considered  the  various  subjects  referred  to  it  during 
the  past  year  by  the  Chief  of  Engineers,  and  the  following  is  a  brief 
summary  of  the  reports  rendered  thereon: 

1897. 
July   8.  On  the  artillery  defense  of  Cnmberland  Sound,  Georgia  and  Florida. 
July   8.  On  the  Bubmanne-mine  defense  of  Cnmberland  Sound,  Georgia  and  Florida. 
July    8.  Special  report  in  connection  with  the  defense  of  Cumberland  Sound. 
July  13.  On  letter  from  Maj.  D.  W.  Lockwood,  Corps  of  Engineers,  relative  to  the 

location  of  gun  batteries  recommended  by  The  Board  of  Engineers  for  the 

defense  of  Narragansett  Bay,  in  connection  with  the  condemnation  of 

land  on  Conanicut  Island. 
July  21.  On  the  submarine-mine  defense  of  Narragansett  Bay. 
Ang.  17.  On  the  completion  and  testing  of  6-inch  rapid-fire  gun,  and  disappearing 

carriage  therefor,  proposed  by  Ordnance  Department. 
Ang.  17.  On  the  supply  of  rapid-hre  guns. 
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1897. 

Aag.  17.  On  modifiofttions  in  ammnnition  lift  for  10-inch  B.  L.  R.  emplaoements. 

Anir,  17.  On  3-inch  (16-pdr.)  rapid-fire  fans  for  defense  of  mine  fields. 

Aug.  24.  On  letter  from  Barber  Asphalt  Paving  Company,  Joly  2,  1897,  Relative  to 
the  nse  of  asphaltic  concrete  in  fortihcations. 

Ang.  24.  On  offer  of  Mr.  T.  F.  Lane,  to  the  Board  of  Ordnance  and  Fortification,  to 
furnish  a  37-mm.  Maxim  automatic  machine  gnn  and  mount  therefor, 
for  trial. 

Ang.  24.  On  letter  from  commanding  officer  U.  S.  8.  Oregon,  referred  f^om  Navy 
Department  to  Secretary  of  War  under  date  of  July  15,  1897,  calling 
attention  to  the  defenseless  condition  of  Puget  Sound  and  the  advis- 
ability of  strongly  fortifying  Port  Angeles,  Wash. 

Sept.  14.  On  the  submarine-mine  defense  of  Pensacola,  Fla. 

Sept.  17.  On  plans  for  dredge  for  Pensacola  Harbor,  submitted  by  M^J.  F.  A.  Mahan, 
Corps  of  Engineers. 

Sept.  20.  On  plans,  specifications,  and  estimate  for  target  to  test  experimental  para- 
pet of  the  present  adopted  typical  section,  and  one  of  the  section  pro- 
posed by  the  Honorable  Secretary  of  War. 

Sept.  29.  On  the  submarine-mine  defense  of  Portland,  Me. 

Oct.     9.  On  amended  design  for  platform  for  12-inch  mortar  carriage,  model  1896. 

Oct.  19.  On  indorsement  of  the  Chief  of  Engineers  of  October  14,  1897,  in  regard 
to  the  award  of  contract  for  fumisning  oil  engines,  the  specifications  for 
which  were  invited  by  Mbj.  John  G.  D.  Knight,  Corps  of  Engineers. 

Nov.  3.  On  in(iorsement  of  the  Engineer  Department  of  July  29,  1897,  referring  for 
report  a  letter  fk-om  the  Department  of  the  Interior,  of  July  20,  1897, 
asking  if  Wasp  and  Reef  islands,  in  the  Strait  of  J  nan  de  Fuca,  are  needed 
for  muitary  purposes. 

Not.  3.  On  indorsement  of  the  Engineer  Department,  of  August  4, 1897,  referring 
for  report  letter  from  the  Department  of  the  Interior,  of  August  10,  1897, 
stating  that  an  application  is  pending  from  Charles  A.  Phelps  for  the 
survey  of  a  certain  island  in  the  strait  of  Juan  de  Fuca,  and  asking  if  such 
island  is  likely  to  be  needed  in  the  future  by  the  War  Department. 

Nov.  3.  On  indorsement  of  the  Engineer  Department,  of  October  14,  1897,  referring 
for  remark  a  letter  f^om  First  Lieut.  J.  T.  Honey cutt,  First  Artillery,  of 
September  10,  1897,  forwarding  a  printed  paper  entitled  ''Reply  to  the 
Report  of  the  Board  on  Seacoast  Mortar  Fire." 

Not.  16.  On  distribution  of  rapid-fire  guns  and  old  armament  for  the  defense  of 
Charleston,  S.  C. 

Not.  16.  On  distribntion  of  rapid-fire  guns  and  old  armament  for  the  defense  of 
Wilmington,  N.  C.  (Cape  Fear  River). 

Not.  24.  Relative  to  the  preparation  of  a  now  plan  for  ammunition  delivery  in  bat- 
teries mounting  12-inch  guns  (chain  lift). 

Deo.    1.  On  distribution  of  old  armament  at  Fort  Monroe,  Va. 

Dec.    1.  On  oil  engines  for  use  in  mine  field  operations. 

Deo.  1.  On  inspection  report  of  Col.  C.  R.  Suter,  Corps  of  Engineers,  Division 
Engineer  of  the  Pacific  Division,  relative  to  fortifications  at  San  Diego, 
Cal. 

Dec.    1.  On  rapid-fire  armament  for  defense  of  San  Diego,  Cal. 

Dec.    3.  On  changes  in  azimuth  circles  for  12-inch  mortar  carriages. 

Dec.  3.  On  the  subject  of  the  substitution  of  disappearing  mounts  for  lift  emplace- 
ments, and  the  advisability  of  undertaking  the  construction  of  armored 
casemates  in  the  immediate  future. 

Dec'  20  }^^  rammers  and  staves  for  B.  L.  rifles  on  disappearing  carriages. 

Dec.    8.  On  roTised  emplacement  for  10-inoh  B.  L.  R. 

Deo.  16.  On  Raftery  boom  gates  for  coast  defense. 

Deo.  16.  On  mounts  for  12-inch  guns  for  Portland,  Me.,  Boston,  Mass.,  Potomac 
River  (Washington,  D.  C),  Charleston,  S.  C,  Pensacola,  Fla.,  Delaware 
RiTer  (Philadelphia),  and  Baltimore,  Md. 

Deo.  20.  On  location  of  passageway  in  magazines  in  roTised  emplacement  for  10-inch 
B.  L.  R. 

Dec.  24.  On  purchase  of  property  at  Fort  Wadsworth  belonging  to  the  King  estate. 

Deo.  27.  On  mounts  for  12-inch  g^ins  for  Mobile,  Ala.,  Key  West,  Fla.,  San  Francisco, 
Cal.,  and  month  of  Columbia  River. 

Dec.  29.  On  sites  for  rapid-fire  guns  at  Charleston,  S.  C. 

Dec.  29.  On  mounts  for  12-inch  guns  and  rapid-fire  armament  for  Savannah,  Ga. 

Dec.  31.  On  Ordnance  Department  alterations  in  platform  plate  for  10-inch  disap- 
pearing carriage,  L.  F.,  model  1896. 

Deo.  31.  On  reconsideration  of  project  for  defense  of  Narragansett  Bay  in  connec- 
tion with  petition  of  property  owners  and  residents  of  Conanicut  Island. 

Dec.  31.  Letter  on  the  subject  of  a  continuous  representation  of  the  Corps  of  Engi- 
neers on  the  Board  of  Ordnance  and  Fortification. 
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1898. 
Jan.  11.  On  petition  for  defense  of  Homboldt  Harbor,  California. 
Jan.  11.  On  inspection  report  of  Col.  C.  B.  Snter,  Corps  of  Engineers,  relative  to 

fortincations  at  month  of  Columbia  Riyer. 
Jan.  12.  On  distribution  of  rapid-fire  gnns  and  old  armament  for  Mobile,  Ala. 
Jan«  27.  On  retention  of  reservation  at  Proctorsville,  La.,  for  military  purposes. 
Jan.  27.  On  letter  of  MiJ.  F.  A.  Maban,  Corps  of  Engineers,  relative  to  providing 

lights  in  mortar  pits  of  the  new  mortar  battery  or  in  the  emplacement 

for  10-inch  battery  near  Fort  Pickens. 
Jan.  29.  On  system  of  James  Acton  Miller  for  use  of  iron  in  fortifications. 
Feb.    5.  On  revised  design  for  anunnnition  hoist  for  10-inch  B.  L.  R. 

Feb*  12  }^  revised  emplaoement  for  12-inoh  B.  L.  R. 

Feb.  28.  On  transfer  of  torpedo  system  to  the  artillery  branch  of  the  servioe. 

Feb.  23.  On  submarine  mine  defense  of  Charleston,  S.  C. 

Mar.    1.  On  the  probable  effect  upon  the  snrroanding  buildings  of  practice  firing 

fh>m  the  mortar  battery  at  Grovers  Cliff,  Boston  Harbor. 
Mar.    1.  On  the  placing  permanently  at  Fort  Monroe  a  new  8-inch  rifle  on  all-round 

barbette  carnage. 
Mar.    1.  On  positions  for  rapid-fire  guns  for  resisting  naval  attack  and  for  sweeping 

mine  fields  at  entrance  to  Pensacola  Bay,  Florida. 
Mar.    1.  On  effect  of  gun  practice  at  Portland  Head,  Maine,  on  the  neighboring 

light-house. 
Mar.    1.  On  submarine  mine  defense  of  New  Orleans,  La. 
Mar.    8.  On  sites  for  rapid-fire  guns  for  Savannah  Harbor. 

Mar.   8.1  Preliminary  report  on  artillery  and  submarine  mine  defense  of  Port  Royal 
Mar.  16.)    Sound,  South  Carolina. 
Mar.   8.  Preliminary  report  on  artillery  and  submarine  mine  defense  of  mouth  of  St. 

Johns  River. 
Mar.  14.  Letter  preliminary  to  report  called  for  from  Board  on  the  subject  of  damp- 
ness m  magazines. 
Mar.  14.  On  offer  of  the  Pneumatic  Torpedo  and  Construction  Company  for  con* 

struction  of  batteries. 
Mar.  14.  On  mounts  for  12-inch  guns  for  New  York  Harbor. 
Mar.  15.  On  small  caliber  rapid-fire  guns  for  defense  of  New  Tork  Harbor. 
Mar.  16.  On  distribution  of  rapid-fire  guns  for  Wilmington,  N.  C.  (Cape  Fear  River). 
Mar.  16.  On  House  bill  8974,  Fifty-fifth  Congress,  second  session,  for  the  purchase 

of  land  at  Rockaway  Point,  New  York,  for  fortification  purposes. 
Mar.  16.  On  distribution  of  rapid-fire  guns  for  Oalveston,  Tex. 
Mar.  16.  On  distribution  of  rapid-fire  guns  and  old  armament  for  Key  West,  Fla. 

M^'  25  (^  distribution  of  rapid-fire  guns  for  Potomac  River  (Washington,  D.  C). 

Mar.  22.  On  advisability  of  procuring  additional  land  for  defensive  purposes  at  Pen- 
sacola, Fltk, 

Mar.  22.  On  letters  of  Hon.  R.  E.  Lester,  M.  C,  First  district  of  Georgia,  and  N.  O. 
Tilton,  of  Wilmington,  N.  C,  relative  to  defense  of  approach  to  Savan- 
nah, Ga.,  by  means  of  Wilmington  River. 

Mar.  22.  On  submarine  mine  defense  of  Puget  Bound. 

Mar.  22.  On  distribution  of  rapid-fire  guns  for  Port  Orchard,  Puget  Sound. 

Mar.  23.  On  use  of  a  Omson  turret  for  defense  of  Dry  Tortugas. 

Mar.  25.  On  project  of  H.  L.  Pavis,  of  Philadelphia.  Pa.,  for  defending  and  protect- 
ing nvers  and  harl>ors  from  hostile  naval  attack  by  the  use  of  petroleum. 

Mar.  25.1  Preliminary  rei>ort  on  artillery  and  submarine  mine  defense  of  Tampa, 

Mar.  26./    Fla. 

Mar.  25.  On  the  use  of  pncumatio  dynamite  guns  as  an  adjunct  to  the  means  of  coast 
defense. 

Mar.  29.  On  letter  from  Lieut.  Col.  William  Ludlow,  Corps  of  Engineers,  suggest- 
ing the  equipment  of  Fort  Hamilton  for  toroedo  work. 

Mar.  29.  On  letter  from  Lieut.  Col.  William  Ludlow,  Corps  of  Engineers,  inviting 
attention  to  what  he  reeards  as  a  serious  defect  in  the  construction  of  the 
new  10  inch  battery  at  Fort  Hamilton. 

Mar.  29.  On  letter  from  Col.  R.T.  Frank,  commandine  United  States  Artillery  School, 
inviting  attention  to  incompleteness  of  tne  armament  at  Fort  Monroe. 

Mar.  29.  On  mounts  for  12-inch  guns  for  Hampton  Roads,  Yirgiqia. 

Mar.  29.  On  distribution  of  rapid-fire  guns  and  old  armament  for  Hampton  Roads, 
Virginia. 

Mar.  29.  On  letter  from  Lieut.  Col.  William  Ludlow,  Corps  of  Engineers,  inviting 
attention  to  the  anchorage  area  west  of  Rockaway  Inlet,  Sew  York,  which 
might  be  used  by  a  hostile  fleet,  and  suggesting  the  mounting  of  guns 
on  Plumb  Island,  or  two  12-inch  rifles  at  Fort  Hamilton. 

Apr.    1.  On  the  artillery  defense  of  St.  Augustine,  Fla. 

Apr.    1.  Relative  to  the  submarine  mine  defense  of  the  channels  near  Sandy  Hook. 
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1898. 
Apr.     1.  On  the  defense  of  BoRton  at  Deer  Island. 
Apr.    1.  On  the  sabmarine  mine  defense  of  Key  West,  Fla. 

Anr'  27  f^"^  experimental  chain  ammunition  hoist  for  12-inch  gnns. 

Apr.    5.  On  revised  bracket  hangers  for  pnlloj's  of  ammunition  lift  in  10-inoh  gnn 

emplacement. 
Apr.    5.  On  proposed  purchase  of  a  Pfund  military  bridge. 

Anr   14  I  ^'^  revised  design  for  emplacement  for  8-inch  B.  L.  R. 

Apr.    7.  On  system  of  F.  Jarvis  Patten  of  torpedoes  by  the  use  of  acetylene  gas. 

Apr.  12.  On  a  device  for  coast  defense  proposed  by  M.  C.  Mengis. 

Apr.  12.  On  proposed  new  magazines  at  Fort  Hamilton,  N.  Y. 

Apr.  19.  On  defense  of  the  southern  entrance  to  Now  York  (Staten  Island  Kills). 

Apr.  28.  On  the  question  of  changing  the  existing  form  of  mortar  battery. 

Apr.  30.  On  indorsetnent  of  the  Engineer  Department  of  April  25, 1898,  referring  for 
remark  letter  from  Lieut.  J.  W.  Knokman,  Seventh  Artillery,  relative  to 
the  influence  of  altitude  of  gnn  mounts,  having  special  reference  to 
location  of  R.  F.  guns  at  Fort  Monroe,  Va. 

May    6.  On  the  device  of  F.  Jarvis  Patten  for  torpedoes  by  the  use  of  acetylene  gas. 

May  6.  On  location  of  rapid- tire  guns  at  Fort  Delaware  as  affecting  the  location 
of  heavy  guns. 

May    6.  On  the  use  of  range  and  position  finders  in  seaconst  fortifications. 

May    9.  On  modification  of  12  inch  emplacements  at  Charleston,  8.  C. 

May  26.  On  the  prevention  of  dampnesn  in  magazines. 

June  3.  On  design  for  a  battery  of  eight  mortars  arranged  in  two  pits  open  to  the 
rear. 

June  8.  On  letter  from  Maj.  Smith  8.  Leach,  Corps  of  Engineers,  dated  June  2, 1898, 
on  installation  of  search  lights  at  Great  Gull  island. 

June  18.  On  shelters  and  towers  for  range  finders. 

June  20.  On  letter  from  Maj.  Smith  S.  Leach,  Corps  of  Engineers,  dated  June  11, 1898, 
relative  to  proportions  of  certain  mixtures  for  use  in  the  prevention  of 
dampness  in  magazines. 

June  20.  On  indorsement  of  the  Engineer  Department,  of  June  15, 1898,  referring  for 
remark  and  recommendation  letter  *roni  Lient.  Col.  C.  W.  Raymond,  Corps 
of  Engineers,  submitting  suggestions  relative  to  number  and  location  of 
rapid-fire  guns  at  Fort  Delaware. 

Jnne  30.  On  indorsement  of  the  Engineer  Department,  of  June  25,  1898,  referring  for 
remark  and  recommendation  letter  from  Ca])t.  T.  L.  Casey,  Corps  of  Engi- 
neers, submitting  plans  and  estimates  for  10-inch  depressing  gnn  at  Fort 
Monroe,  Va. 

In  the  performance  of  its  duties  the  Board  made  the  following  per- 
sonal inspections  of  sites  for  defenses: 

Under  instructions  of  the  Chief  of  Engineers,  dated  IN'ovember  22, 
1897,  the  Board,  consisting  of  Colonel  Gillespie,  Majors  Adams  and 
Knight,  and  Captain  Hodges,  on  December  10, 1897,  inspected  sites  for 
the  defense  of  Port  Royal  Sound.  Colonel  Robert,  by  reason  of  other 
public  duties,  was  unable  to  join  the  Board  at  that  time,  but  made  a 
personal  inspection  of  the  locality  in  the  latter  part  of  that  month. 

Under  instructions  of  the  Chief  of  Engineers,  dated  Deceihber  9, 

1897,  the  Board,  consisting  of  Majors  Adams  and  Knight  and  Captain 
Hodges,  on  December  21,  1897,  inspected  sites  for  the  defense  of  Nar- 
ragansett  Bay.  Colonels  Robert  and  Gillespie  were  unable,  by  reason 
of  other  public  duties,  to  join  the  Board  at  that  time,  but  Colonel  Rob- 
ert made  a  personal  inspection  of  the  locality  later  in  the  month. 

Under  instructions  of  the  Chief  of  Engineers,  dated  April  9, 1897, 
and  January  15, 1898,  the  Board,  consisting  of  Colonel  Robert,  Mcyors 
Adams  and  Knight,  and  Captain  Hodges,  on  February  8,  9,  and  10, 

1898,  visited  the  Dry  Tortugas,  Florida,  in  connection  with  the  prepara- 
tion of  detailed  projects  for  the  artillery  and  submarine  mine  defense 
of  that  locality.  Colonel  Gillespie  was  unable,  by  reason  of  other  pub- 
lic duty,  to  join  the  Board,  but  he  had  previously  inspected  the  locality. 

Under  instructions  of  the  Chief  of  Engineers,  dated  September  17, 
1897,  and  January  16, 1898,  the  full  Board,  on  February  12, 1898,  visited 
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the  moath  of  the  St.  Jobns  Kiver,  Florida,  in  connection  with  the  prep- 
aration of  projects  for  the  artillery  and  sabmarine  mine  defense  of  that 
locality. 

In  addition  to  their  daties  with  The  Board  of  Engineers,  the  Individ- 
nal  members  of  the  Board  have  been  engaged  as  follows  daring  the 
year  ending  June  30,  1898: 

Col.  Henry  M.  Robert,  the  president  of  The  Board  of  Engineers,^ 
served  as  president  and  member  of  the  following  boards:  1.  To  provide 
for  the  examination  and  survey  of  a  water  route  from  the  month  of  the 
jetties  at  Galveston,  Tex.,  through  the  ship  channel  and  up  Buffalo 
Bayou  to  Houston,  Tex.  2.  To  examine  and  report  upon  the  character 
and  value  of  improvements  at  the  mouth  of  the  Brazos  Kiver,  Texas. 

3.  To  examine  and  report  upon  the  character  and  value  of  improve- 
ments made  at  Aransas  Pass  by  the  Aransas  Pass  Harbor  Company. 

4.  To  consider  and  report  on  project  for  the  protection  of  the  Sandy 
Hook  peninsula  and  for  the  construction  of  a  drawbridge  over  the 
Shrewsbury  River,  New  Jersey.  5.  To  consider  and  report  upon  the 
modification  of  harbor  lines  at  Bridgeport,  Conn.;  and  6.  To  examine 
officers  of  the  Corps  of  Engineers  with  a  view  to  their  promotion. 

He  continues  as  Division  Engineer  of  the  Southwest  Division,  as 
exofficio  member  of  the  Board  of  Visitors  for  the  United  States  Engi- 
neer School,  and  as  president  and  member  of  the  following  boards  (a) 
On  harbor  lines  for  the  harbor  of  New  York  and  its  adjacent  waters. 
(b)  On  harbor  lines  for  the  port  of  Philadelphia,  (c)  On  the  reconsid- 
eration of  a  project  for  the  improvement  of  Pensacola  Harbor,  Florida. 
{d)  On  survey  and  report  upon  the  navigable  channel  through  South- 
west Pass,  Mississippi  Kiver.  (e)  Is  under  instructions  from  the  Chief 
of  Engineers  to  make  a  report  on  the  resolution  of  the  United  States 
Senate,  of  May  19,  189<S,  relative  to  Aransas  Pass,  Texas;  and  (/)  To 
examine  officers  of  the  Corps  of  Engineers  with  a  view  to  their 
promotion. 

Col.  Ct.  L.  Gillespie,  Corps' of  Engineers,  has  continued  to  serve  as 
Division  Engineer  of  the  Northeast  Division ;  member  and  ]>resident  of 
the  Mississippi  Kiver  Commission;  member  of  the  Board  of  Visitors  to 
the  United  States  Engineer  School;  member  of  Boards  of  Engineer 
Officers  to  report  upon  harbor  lines  of  New  York  Harbor  and  adjacent 
waters,  and  to  reconsider  the  project  for  Pensacola  Harbor,  Florida; 
member  of  the  Light-house  Board,  and,  until  June  3, 1898,  member  of 
the  Board  of  Officers  for  the  examination  ibr  promotion  of  officers  of 
the  Corps  of  Engineers. 

He  has  also  served  as  a  member  and  president  of  a  board  of  officers 
in  connection  with  works  of  improvement  at  Savannah  River  and  Cum- 
berland Sound,  Georgia,  and  as  a  member  and  president  of  a  board  of 
officers  to  examine  applicants  for  commission  in  the  First  Regiment  of 
United  States  Volunteer  Engineers. 

He  was  appointed  brigadier- general  of  United  States  Volunteers,  and 
accepted  appointment  June  4, 1898.  He  was  assigned  to  the  command 
of  the  Department  of  the  East  June  28, 1898,  and  assumed  command  of 
said  department  June  30, 1898. 

Maj.  Henry  M.  Adams,  Corps  of  Engineers,  is  a  member  of  the  fol- 
lowing boards:  On  harbor  lines  for  the  harbor  of  New  York  and  its 
adjacent  waters,  and  of  Board  of  Engineer  Officers  for  the  revision  of 
the  existing  torpedo  system.  He  has  continued  in  charge  of  defensive 
works  at  eastern  entrance  to  New  York  Harbor;  of  works  on  islands 
in  New  York  Harbor  and  on  Staten  Island,  and  of  sea  walls  on  Gov- 
ernors and  Davids  Islands,  and  of  the  various  river  and  harbor  improve* 
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ments  of  wliicli  he  bad  cliarge  at  tlie  end  of  the  fiscal  year  ending  Jnne 
30,  1807,  with  the  exception  of  the  following  river  and  harbor  works, 
the  charge  of  which  he  transferred  to  Maj.  A.  M.  Miller,  Corps  of  Engi- 
neers, during  October  and  November,  1897,  under  instructions  from  the 
Engineer  Department:  At  Keyport,  'S.  J.;  tbe  channel  between  IStaten 
Island  and  New  Jersey;  the  rivers  Shrewsbury,  Elizabeth,  South,  Rari- 
tan,  and  Passaic;  Shoal  Harbor  and  Compton  Greek,  and  Mattawan, 
N.  J.;  Earitan  Bay,  N.  J.;  and  reconstruction  of  the  approaches  to  the 
draw  of  the  Newark  and  Hudson  River  Railroad  Bridge  across  the 
Passaic  River,  at  Newark,  N.  J.  During  the  past  fiscal  year  he  served 
as  member  of  Board  of  Engineer  Officers  in  connection  with  works  of 
improvement  of  the  Savannah  River,  Georgia,  and  Cumberland  Sound, 
Florida;  member  of  board  for  the  construction  of  a  drawbridge  over 
the  Shrewsbury  River,  and  for  the  maintenance  of  navigation  in  that 
river;  and  member  of  the  Board  of  Ordnance  and  FortificatioM  during 
the  absence  of  Col.  P.  U.  Hains,  Corps  of  Engineers,  with  the  Nicc^ 
ragua  Canal  Commission.  He  continues  to  supervise  the  construction 
of  permanent  and  tem|X)rary  bridges  across  Newtown  Creek  at  Vernon 
avenue.  Long  Island  City;  of  bridge  across  Mill  Neck  Creek  Inlet 
from  Aliens  Point  at  Mill  Neck  to  Pine  Island,  at  Bayville,  N.  Y. ;  of 
bridge  over  Coney  Island  Creek  from  West  Seventeenth  to  West  Eight- 
eenth street,  Brooklyn,  N.  Y,;  of  bridge  over  the  Bronx  River  at  West- 
chester avenue,  New  York  City;  and  of  bridge  across  the  channel 
between  City  Island  and  Pelham  Bay  Park,  in  New  York  City.  Under 
orders  of  the  Chief  of  Engineers,  on  April  21, 1898,  he  relieved  Lieut. 
Col.  William  Ludlow,  Corps  of  Engineers,  temporarily,  of  the  following 
duties,  and  these  works  are  now  under  his  charge:  Works  on  Long 
Island  and  Sandy  Hook  for  the  defense  of  the  southern  entrance  to 
New  York  Harbor,  and  of  sea  walls  on  the  north  and  east  shore  of 
Sandy  Hook  Peninsula.  Improvement  of  the  harbor  of  New  York 
and  the  Harlem  River;  deepening  Gedney  Channel,  and  the  removal 
of  obstructions  in  East  River  at  Hell  Gate,  N.  Y.  To  sufiervise  the 
construction  of  bridges  across  East  River  between  the  cities  of  New 
York  and  Long  Island  City,  at  Blackwells  Island;  and  between  the 
cities  of  New  York  and  Brooklyn  at  Delancy  street  and  near  Scammel 
street.  New  York  City;  of  bridges  across  the  Harlem  River  at  Forest 
avenue,  at  Third  avenue,  and  between  One  hundred  and  forty-fifth  and 
One  hundred  and  forty-ninth  streets.  New  York  City;  of  temporary 
bridges  across  the  Harlem  River  at  Third  avenue  and  One  hundred 
and  fifty-sixth  street,  New  York  City;  reconstruction  of  bridge  across 
Spuyten  Duyvil  Creek,  New  York;  and  of  two  piers  on  the  Jersey 
Flats,  New  York  Bay,  at  Bayonne,  N.  J.;  in  charge  of  the  removal  of 
the  wrecked  ship  Alvena  in  New  York  Harbor. 

Capt.  H.  F.  Hodges  has  continued  as  disbursing  ofticer  of  The  Board 
of  Engineers.  Having  been  appointed  Lieutenant-Colonel  of  the  First 
Regiment  of  Volunteer  Engineers,  he  has,  by  direction  of  the  Secre- 
tary of  War,  been  placed  on  duty  in  connection  with  the  recruiting  of 
that  regiment,  continuing  at  tbe  same  time  his  duties  as  a  member  of 
The  Board  of  Engineers  under  the  Chief  of  Engineers.  He  is  also  a 
member  of  a  board  for  the  examination  of  officers  of  the  Corps  of 
Engineers  with  a  view  to  their  promotion. 

For  the  Board. 

Very  respectfully,  your  obedient  servant, 

Henbt  M.  Robert, 
Colonel,  Corps  of  Engineers j  President  of  the  Board. 

Brig.  Gen.  John  M.  Wilson, 

Chief  of  JEngineerSf  U.  S.  A. 
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POST   OF   WILLET8    POINT,    NEW    YORK— UNITED    STATES    ENGINEER 
SCHOOL— BATTALION  OF  ENGINEERS— ENGINEER  DEPOT. 


REPOBT  OF  MAJ.  JOHN  G.  D,  KNIGHT,  CORPS  OF  ENGINEERS,  FOB  THE 
FISCAL  TEAR  ENDING  JUNE  SO,  1898, 


United  States  Enginbbb  School, 

Wniet^  Point,  N.  T.,  Auffuat  4, 1898. 
General:  I  have  the  honor  to  forward  herewith  duplicate  annual 
report  on  the  Post  of  Willets  Point,  N,  Y.,  the  United  Slates  En^neer 
School,  the  Battalion  of  Engineers,  and  the  Engineer  Depot,  for  the 
fiscal  year  ending  June  30, 1898. 

Very  respectfully,  your  obedient  servant, 

John  G.  D.  Knight, 
Major ^  Corps  of  Engineers^  Commanding. 

Brig.  Gen.  John  M.  Wilson, 

Chief  of  JEngineerSy  U.  8.  A. 


L— POST  OF  WILLETS  POINT,  N.  Y. 

During  the  past  fiscal  year  a  brick  mess  hall  has  been  erected,  accom- 
modating three  companies  in  separate  messes.  Its  cost  was  118,724.36. 
Bepairs  to  buildings  and  post  wharf  were  made^  most  of  the  labor 
being  performed  by  soldiers. 

Allotments  for  new  structures  and  for  labor  and  materials  for  repairs 
have  been  received  as  follows: 

Mess  hall: 

Constrnciion $17,000.00 

Plumbing ^ 675.00 

Heating  apparatus 1,019.36 

$18,724.86 

Barracks  and  quarters 3,246.00 

Heating  apparatus 932.00 

Plumbing  and  teamsters ^ 1,623.10 

Labor 2,100.00 

Bepairs  to  wharf 3,010.00 

Total 29,634.46 

The  current  expenditures  for  repairs  were  about  9200  less  than  for 
the  previous  year. 

The  post  had  been  connected  with  Whitestone  Landing  by  telegraph 
through  a  cable.    This  cable  having  deteriorated,  a  land  wire  was  set 
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np  from  Wbitestone  to  the  reservation  boundary  by  the  Western  Union 
Telegraph  Company,  the  necessary  permission  from  local  authorities 
having  been  obtained.  The  cost  of  erecting  the  line,  $250,  was  paid 
from  the  appropriation  for  contingencies  of  the  Army.  The  line  was 
extended  to  the  headquarters  building  by  Government  labor  and 
material. 

Two  operators  are  detailed  from  the  Battalion  of  Engineers  and 
,  receive  no  extra  pay  for  their  services  as  operators,  either  from  the 
'  United  States  or  the  Western  Union  Company. 

The  garrison  of  the  post  has  consisted  of  headquarters  band,  Com- 
panies A,  B,  and  C,  Battalion  of  Engineers,  a  detachment  of  the  hos- 
pital corps,  and  of  various  organizations  given  in  details  below. 

Battery  M,  Fifth  Artillery,  arrived  July  1  and  departed  July  3, 1897, 
having  been  engaged  in  artillery  target  practice. 

Battery  M,  Fitth  Artillery,  arrived  October  9  and  remained  in  camp 
until  November  10, 1897,  having  been  engaged  in  mounting  an  8-inch 
gun  and  carriage. 

A  detachment  of  Batteries  K  and  L,  Fifth  Artillery,  under  command 
of  Lieut  Clarence  E.  Lang,  was  present  from  February  19  until  June  2, 
1898,  mounting  gun  and  mortars. 

Batteries  K  and  L,  Seventh  Artillery,  have  been  encamped  on  the 
post  since  May  18. 

Forty-eight  enlisted  men  from  Company  E,  Battalion  of  Engineers, 
were  present  from  April  1  to  April  20,  1898,  receiving  instruction  in 
submarine  mining. 

Company  G,  Twenty-second  New  York  Volunteer  Infantry,  reported 
for  special  duty  under  the  post  commander  on  June  10, 1898.  This 
company  is  quartered  in  the  barrack  recently  vacated  by  Company  A, 
Battalion  of  Engineers. 

The  Third  Battalion  of  the  Twenty-second  New  York  Volunteer 
Infantry,  Maj.  G.  D.  Russell,  commanding,  reported  for  duty  as  infantry 
support  on  June  10, 1898,  and  is  encamped  upon  the  space  north  of  the 
north  row  of  officers'  quarters. 

Detachments  of  enlisted  men  from  the  various  engineer  companies 
have  left  the  post  from  time  to  time,  beginning  April  5,  until  now  153 
men  are  detached  at  19  harbors  throughout  the  country,  and  perform- 
ing the  skilled  labor  required  in  planting  and  operating  submarine 
mines. 

The  demands  made  upon  the  battalion  for  the  performance  of  other 
techuicaldutiesminimizedthesedetachmentsbelowthenumbersrequired 
for  prompt  results  and  necessitated  the  emplojrment  of  civilians  not  so 
well  qualified  as  are  specially  trained  solders,  and  with  increased  expense 
to  the  Government. 

From  April  1  to  April  20, 1898,  50  men  from  Company  A,  Battalion 
of  Engineers,  were  at  West  Point,  N.  Y.,  to  enable  an  equal  detach- 
ment of  Company  E  to  take  a  course  of  instruction  in  submarine  mining 
at  this  post. 

On  May  14, 1898,  Company  0,  Battalion  of  Engineers,  left  en  route 
for  Tampa,  Fla. 

On  May  24, 1898,  Company  A,  Battalion  of  Engineers,  left  en  route 
for  San  Francisco  and  the  Philippines. 

June  30, 1898,  the  garrison  of  the  post  consisted  of  Company  B  and 
part  of  Company  D,  Battalion  of  Engineers;  Batteries  K  and  L,  Sev- 
enth Artillery,  and  Companies  D,  F,  G,  L,  and  M,  Twenty-second  New 
York  Volunteer  Infantry. 
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Besides  the  officers  attached  to  troops,  the  following  have  been  sta- 
tioned at  the  post  daring  the  year: 

Maj.  H.  S.  TuiTill,  Sargeon. 

Capt.  J.  D.  Poindextar,  Assistant  Sargeon,  relieved  November  8;  1S97. 
(^pt.Ogden  Bafferty,  Assistant  Surgeon,  joined  November  8,  1897,  and  relieved 
June  4, 18d8. 

Detailed  for  instruction  in  submarine  mining  at  the  United  States 
Engineer  School,  under  paragraph  346,  Army  Kegulations: 

First  Lient  William  H.  Wilhelra,  Fourteenth  Infantry  Joined  November  1, 1897. 

First  Lieut.  William  O.  Johnson,  Tenth  Infantry,  joined  November  1, 1897. 

Second  Lieut.  Harry  J.  Hirsch,  Fifteenth  Infantry,  joined  November  1, 1897. 

Second  Lient.  Robert  L.  Hamilton,  T\venty-second  Infantry ,  joined  November  1, 
1897. 

Second  Lient.  John  S.  Murdock,  Twenty-fifth  Infantry,  joined  November  1, 1897. 

Second  Lient.  Arthur  M.  Edwards,  Third  Infantry,  joined  November  1, 1897. 

Second  Lieut.  Frederick  G.  Stritzinger,  Twenty-third  Infantry,  joined  November 
1,1897. 

Second  Lieut.  Joseph  S.  Herron,  First  Cavalry,  joined  November  1, 1897. 

Second  Lieut.  Walter  S.  McBroora,  Eighteenth  Infantry,  joined  November  1, 1897. 

Second  Lieut.  Oscar  J.  Charles,  Tenth  Infantry,  joined  November  1, 1897. 

On  account  of  the  war  with  Spain,  all  of  the  above-named  officers 
were  relieved  from  duty  April  21, 1898. 

Second  Lieut.  William  J.  Johnston,  Tenth  Cavalry^  relieved  August  18, 1897. 
Second  Lient.  Frank  A.  Wilcox,  First  Infantry,  relieved  August  18, 1897. 
Second  Lieut.  William  C.  Rogers,  Seventh  Infantry,  relieved  August  18, 1897. 
Second  Lieut.  Frank  B.  McKenna,  Fifteenth  Infantry,  relieved  August  18, 1897. 
Second  Lieut.  William  A.  Raiboum,  Fourth  Infantry,  relieved  August  18, 1897. 

U.— UNITED  STATES  ENGINEER  SCHOOL. 

COMMA.MDAKT. 

Maj.  Tolin  G.  D.  Knight,  Corps  of  Engineers. 

This  school,  having  been  in  operation  about  nineteen  years,  was 
reorganized  on  a  basis  given  on  pages  474-477,  Annual  Report  of  the 
Chief  of  Engineers,  United  States  Army,  1886.  New  "Regulations  for 
the  Government  of  the  U,  S.  Engineer  School"  were  approved  by  the 
Secretary  of  War,  and  published  November  11, 1897,  as  ibllows: 

General  Orders,  )  Headquarters  of  the  Army, 

>  Adjutant-General's  Office, 

No.  63.  >  Washington,  November  11,  1897. 

The  foUowing  regulations  for  the  government  of  the  United  Stfites  Engineer 
School  at  Willets  Point,  New  York,  have  been  approved  by  the  Secretary  of  War,  and 
are  by  his  direction  published  for  the  information  and  guidance  of  all  concerned. 
By  command  of  Major-General  Miles: 

Samuel  Brbck, 

Adjutant-  General. 

REGULATIONS  FOR  THE  UNITED  STATES  ENGINEER  SCHOOL. 

1.  The  school  is  officially  designated  as  the  United  States  Engineer  School. 

2.  Object, — ^The  object  of  the  school  is  to  increase  the  professional  qualifications  of 
officers  assigned  to  the  Corps  of  Engineers ;  to  conduct  researches  in  the  branches  of 
science  applicable  to  the  duties  of  that  Corps;  and  to  prepare  manuals  of  instruction 
and  guidance  for  duties  required  of  engineer  officers  and  soldiers. 

3.  Command, — ^The  School,  under  the  Chief  of  Engineers,  shall  be  under  the  com- 
mand of  the  officer  of  the  Corps  of  Engineers  assigned  to  the  command  of  the  post  at 
Willets  Point,  New  York. 

4.  Aeademio  Staff *^The  Academic  Staff  shall  consist  of  the  Commandant  and 
Instructors. 

The  Adjutant  shall  be  the  Secretary  of  the  Staff. 
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5.  Department*  of  /nairuciion.— There  shall  be  three  departmenta  of  iustruotioD,  a» 
follows : 

a.  Military  Engineering. 

b.  Electrical  Engineering. 

c.  Civil  Engineering. 

Each  department  will  be  in  charge  of  an  instmotor  auigned  by  the  Commandant 
from  among  the  captains  commanding  the  engineer  compaiiies  on  dnty  at  Willets 
Point. 

6.  Students. ^The  stndents  shall  be  the  junior  engineer  officers  on  duty  with  the 
Battalion  of  Engineers  at  Willets  Point  and  snoh  other  officers  as  may  be  attached 
to  the  iSchool  for  special  instruction. 

7.  Period  of  Inairuction, — Engineer  offlceis  shall  be  under  instrnction  for  two  years, 
beginning  .October  first. 

The  period  for  essentially  theoretical  instruction  (the  winter  course)  shall  extend 
from  November  first  to  May,  first;  that  for  essentially  practical  instruction  (the  sum- 
mer course)  from  May  first  to  November  first. 

8.  Method  of  /iM trucfion.— Practical  work,  as  well  as  subjects  for  study,  research, 
and  themes,  will  be  assigned  to  the  student  officers  by  the  instructors,  who  also  will 
indicate  the  sources  of  information.  During  the  winter  course  instructors  will  meet 
their  classes  at  least  weekly  for  the  purpose  of  consultation  and  for  the  oral  exami- 
nation of  student  officers. 

Where  these  examinations  indicate  unsatisfactory  progress,  report  thereof  shall  be 
made  without  delay  to  the  Commandant. 

Written,  and,  if  required  by  the  Commandant,  oral  and  nraetical,  examinations 
shall  be  held  in  each  department  of  instruction,  at  the  conclusion  of  instruction  in 
that  department,  and  also  upon  the  temporary  suspension  of  theoretical  instruction, 
in  case  instruction  in  an v  department  should  continue  for  more  than  one  season. 

Oral  examinations,  other  than  weekly,  shall  be  in  the  presence  of  the  Academic 
Staff.  From  the  examinations,  and  from  the  results  as  shown  by  the  practical  work, 
the  student  engineer  officers  shall  be  classified  in  each  department  by  the  Academic 
Staff  as  proficient  with  honor,  proficient,  or  deficient.  This  olassifieatli  n  shall  be 
based  on  the  examinations  and  shall  be  made  of  record. 

The  degree  of  proficiency  in  the  case  of  othera  than  engineer  officers  taking  the 
submarine  mining  course  snail  be  indicated  as  follows: 

Qualified  to  take  entire  charge  of  the  submarine  mine  defense  of  a  harbor. 

Qualified  to  take  charge  of  casemate  work  and  planting  mines. 

Qualified  to  take  charge  of  planting  mines. 

9.  DiplomaB. -^Dijiloui'M  signed  by  the  Academic  Staff  shall  be  given  to  all  officers 
who  complete  the  entire  course  of  instruction  to  the  satisfaction  of  the  Staff. 

Officers  who,  on  account  of  ill-health  or  the  exigencies  of  the  service,  have  been 
unable  to  complete  the  entire  course,  will  receive  diplomas  indicating  the  subjects 
they  have  satisfactorily  completed. 

Should  an  officer  be  examined  for  promotion  within  two  years  from  the  date  of  hia 
diploma,  the  diploma  shall  be  accepted  by  the  Examining  Board  as  sufficient  evidence 
of  the  proficiency  of  the  officer  in  the  subjects  indicated  as  satisfactorily  completed. 

10.  Board  of  Fisilors. — The  Board  of  Visitors  shall  consist  of  the  President  of  The 
Board  of  Engineers,  and  two  officers  of  the  Cor]>  of  Engineers  to  be  designated  by 
the  Chief  of  Engineers.  The  Board  shall  visit  the  School  annually,  soon  alter  the 
close  of  the  winter  course,  and  make  a  thorough  and  detailed  inspection  of  every- 
thing connected  with  it.  It  shall  submit  a  report  of  its  inspection  lo  the  Secretary 
of  War,  through  the  Chief  of  Engineers,  with  such  recommendations  in  reference  to 
the  School  as  may  be  deemed  necessary. 

11.  Programme  of  Instruction, — The  following  shall  be  the  genera]  programme  of 
instruction,  of  which  the  details  shall  be  ordered  by  the  Commandant,  upon  the  rec- 
ommendation of  the  Academic  Staff: 

Military  EnQineerinff, — Service  manuals;  reconnaissances  of  routes  and  positions^ 
maps,  phins,  and  military  photography;  explosives;  military  bridges;  campaigns; 
land  and  coast  defenses,  tneir  plans,  estimates,  general  methods  of  construction, 
armament,  attack  and  defense. 

Electrical  Engineering. — Service  manual;  the  application  of  electricity  to  seacoast 
and  land  defenses,  and  transmission  of  ])ower. 

Civil  Engineering. — Surveying  and  practical  astronomy;  preliminary  examinations 
of  navigable  waterways ;  river  and  harbor  improvements ;  detailed  study  of  building 
materials,  plant,  and  methods  of  construction,  particularly  as  applied  in  u»rtifications, 
river  and  harbor  works,  and  their  accessories. 

The  courses  of  instrnction  will  be  supplemented  by  lectures  by  officers  of  the  Army 
and  Navy  and  civilians,  as  well  as  by  visits  to  manufacturing  establishments  and  to 
important  works  of  civil  and  military  engineering. 

12.  Application  of  Time. — Reconnaissance  work  in  the  field  shall  be  executed  during 
the  first  month  of  duty  at  the  School. 
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Of  the  first  winter  coarie  the  first  sixteen  weeks  shall  be  applied  to  iDstractlon  in 
eleetrical  engioeeriDg,  and  nine  weeks  to  instrnction  in  civil  engineering. 

Of  the  second  winter  coarse,  the  first  eleven  weeks  shall  be  applied  to  instrnction 
in  civil  engineering,  and  fourteen  weeks  to  instrnction  in  military  engineering. 

Daring  the  snmnner  courses  practice  shall  be  hod  in  preliminary  examinations  and 
surveys,  practicnl  astronomy^  electrical  engineering,  and  other  instrumental  work. 

13.  Monthly  Reports, — The  instructors  shall  submit  monthly  reports  of  the  opera- 
tions of  their  departments  to  the  Commandant,  who  shall  submit  monthly  reports  of 
the  operations  of  the  School  to  the  Chief  of  Engineers. 

14.  Annnai  Reports, — The  instrnctors  shall  annually,  and  within  thirty  days  after 
the  close  of  the  winter  season,  submit  to  the  Commandant  a  report  of  the  operations 
of  their  respective  departments  during  the  preceding  year^  which  report  shall  include 
in  detail  the  subjects  for  study  and  research  assigned  during  that  year,  the  practical 
work  executed,  and  all  other  matters  pertaining  to  their  departments  worthy  of 
record  on  the  School  files.  The  Commandant  shall  annually  and  within  twenty  days 
after  the  close  of  each  fiscal  year,  submit  to  the  Chief  of  Engineers  a  detailed  report 
of  the  operations  of  the  School. 

15.  IHshursemmis. — All  funds  appropriated  specially  for  furthering  the  object  of 
the  School  shall  be  disbursed  by  the  Commandant. 

16.  Cooperation  of  TroojM.— The  Commandant  as  I^ost  Commander  will  so  arrange 
the  duties  of  the  troops  of  his  eommand  as  to  comply  meet  effectively  with  the  spirit 
of  these  Regulations. 

17.  Tomrs  of  Duty, — Subject  to  th«  exigencies  of  the  service,  the  regular  tour  of 
doty  of  members  of  the  Academic  and  Battalion  Staff  shall  be  not  less  than  three 
years:  all  ffradoates  of  the  MilHttry  Academy,  aamgned  to  the  Cevpt  of  Engineers, 
shall  be  ordered  to  duty  at  the  School,  commencing  one  year  after  the  expiration  ox 
their  gradnating  leave,  or  at  such  other  date  as  the  interests  of  the  service  may 
reqnire,  and  continuing  not  less  than  two  years. 

The  principal  changes  effected  are  two,  the  shortening  of  the  course 
of  instruction  of  engineer  ofiScers  from  three  years  to  two  years;  when 
an  officer  is  to  be  examined  for  promotion  within  two  years  from  the 
date  of  his  diploma,  causing  this  diploma  to  be  accepted  by  the  exam- 
ining board  as  sufficient  evidence  of  the  proficiency  of  the  officer  in  the 
subjects  indicated  therein  as  satisfactorily  completed. 

Summaries  of  the  work  of  the  different  instructors  are  as  follows: 

A.—MiLiTARY  Engineering. 
Instructor:  Capt.  Graham  D.  Fitch,  Corps  of  Engineers. 

The  second  winter's  course  of  instruction  in  military  engineering 
began  January  24,  1808.  The  officers  under  instruction  were  Second 
Lieuts.  B.  H.  Schulz  and  Harry  Burgess,  Corps  of  Engineers, 

The  entire  course  of  fourteen  weeks  was  not  completed,  as  the  then 
approaching  war  with  Spain  caused  a  suspension  of  school  work  on 
April  4, 1898.  The  following  were  the  subjects  of  study :  Modern  guns 
and  mortars  and  their  appropriate  carriages;  coast  fortifications  and 
attack  and  defense  of  same;  explosives  and  military  mining;  bridges, 
field  works,  etc. 

B.— Electrical  Engineering. 

Instructor:  Capt.  W.  C.  Langiitt,  Corps  of  Engiueers. 

During  the  summer  season  practice  in  loading  and  planting  subma- 
rine mines  occupied  the  cavalry  and  infantry  officers  detailed  here  for 
instruction,  the  necessary  assistance  being  rendered  by  enlisted  men 
from  the  Battalion  of  Engineers.  Second  Lieutenants  Schulz  and  Bur- 
gess, Corps  of  Engineers,  attended  these  operations  with  their  respec- 
tive companies. 

From  November  1,  1897,  until  March  2,  1898,  there  were  under 
instruction  the  engineer  officers  of  tbe  first  winter's  class,  Second  Lieut. 
£.  B.  Stuart,  and  Additional  Second  Lieut.  G.  M.  Hoffman,  Corps  of 
Bngineers;  and  from  November  1,  1898,  until  they  were  relieved  at 
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their  own  requests  from  duty  at  this  post,  April  21, 1898,  on  accoantof 
the  impending  war  with  Spain,  there  were  under  instruction  the  follow- 
ing officers  specially  detailed  for  the  course: 

First  Lieat.  W.  H.  Wilhelm,  Fourteenth  Infantry. 
First  Lient.  W.  O.  Johnson,  Seventh  Infantry. 
Second  Lient.  H.  J.  Hirsch,  Fifteenth  Infantry. 
Second  Lieut.  R.  L.  Hamilton,  Twenty-second  Infantry. 
Second  Lieut.  J.  S.  Murdock,  Twenty-fifth  Infantry. 
Second  Lieut.  A.  M.  Edwards,  Third  Infantry. 
Second  Lieut.  F.  G.  Stritzin^er,  Twenty-third  Infantry. 
Second  Lieut.  J.  8.  Herron,  First  Cavalry. 
Second  Lient.  W.  S.  McBroom,  Eighteenth  Infantry. 
Second  Lieut.  O.  J.  Charles,  Tenth  Infantry, 

Student  officers  were  continuously  engaged  in  practical  laboratory 
work,  making  electrical  tests  and  measurements,  in  theoretical  electrical 
studies  and  problems,  and  in  submarine  mining  work. 

A  number  of  lectures  were  delivered  by  the  instructor,  and  a  com- 
prehensive written  examination  was  held  on  March  1, 1898. 

C— Civil  Engineering. 
Instructor:  Capt.  S.  W.  Boessler, Corps  of  Engineers. 

The  officers  of  the  second  winter's  class  were  Second  Lieuts,  B.  H. 
Schulz  and  Harry  Burgess,  Corps  of  Engineers.  The  officers  of  the 
first  winter's  class  were  Second  Lieut.  E.  K.  Stuart  and  Additional 
Second  Lieut.  G.  M.  Hoffman,  Corps  of  Engineers. 

The  following  extracts  from  the  report  of  the  instructor  are  of  special 
interest: 

In.  September,  1897,  Lieutenants  Schulz  and  Burgess  completed  a  topographical 
survey  of  about  1  square  mile  of  territory  in  the  vicinity  of  Little  Neck,  Long  Island. 

The  theoretical  course  of  the  second  winter's  class  was  commenced  November  1, 
1897,  and  continued  eleven  weeks.    The  method  of  instruction  was  as  follows: 

The  instructor  and  student  officers  met  at  least  once  each  week,  usually  at  its 
close,  to  discuss  the  subject  under  investigation  that  week  and  to  announce  the  sub- 
ject for  the  following  week.  Text-books  were  not  mentioned  and  each  officer  had 
full  liberty  to  acquire  his  information  wherever  he  pleased.  No  marks  were  awarded 
as  the  result  of  the  weekly  meeting,  but  iD8te.ad  a  remark  was  entered  opposite  each 
officer's  name,  indicating  the  degree  of  zeal  and  ability  displayed  by  him  in  his 
week's  investigation.  The  officers  were  impressed  with  the  fact  that  the  instructor 
desired  to  conduct  the  course  and  the  weekly  meetings  on  principles  as  ditterent  as 
possible  from  the  text-book  and  recitation  systems;  that  they  should  not  work  for 
marks,  as  there  would  be  noue;  nor  study  a  subject  with  a  special  view  of  making 
a  showing  of  knowledge  before  the  instructor,  but  rather  store  up  in  their  minds  or 
notebooks,  or  both,  as  much  useful  information  as  tiiey  could  gatuer  within  the  few 
days  allotted  to  the  subject. 

•  «  *  •  *  *  ft 

The  course  of  the  second  winter's  class,  which  comprised  eleven  weeks,  included 
the  following  subjects : 

(1)  Preliminary  examination  of  navigable  waterways. 

(2)  Preparation  of  an  estimate  of  cost  for  surveying  a  canal  route  to  connect  the 
James  River  at  Richmond,  Va.,  with  the  Great  Kanawha  River  at  the  head  of  slack- 
water  navigation. 

(3)  River  regulation  in  general  and  that  of  the  James  River  in  particular. 

(4)  Canalization  of  rivers  as  illustrated  by  that  of  tho  Great  Kanawha  River. 

(5)  Canal  construction  and  location  as  illustrated  by  that  of  the  Illinois  and 
Mississippi  Canal. 

(6)  Lake  breakwaters  in  general,  including  a  rather  detailed  study  of  the  Buffalo 
Breakwater. 

(7)  (Two  weeks)  Cement  and  cement  testing,  including  laboratory  practice  in 
making  and  breaking  briquets,  including  also  the  preparation  of  a  suitable  design 
for  a  wharf  to  receive  and  rapidly  handle  the  materials  required  in  the  construction 
of  a  modern  fort,  and  to  have  sufficient  strength  to  receive  and  convey  a  10-inch  gun 
and  carriage. 

(8)  Improvement  of  an  entrance  to  a  harbor  on  a  sandy  coast  as  exemplified  by  that 
At  Galveston,  Tex. 
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(9)  (Two  weeks)  Steam  engines  and  steam  engineering. 

The  conrse  of  nine  weeks  for  the  officers  of  the  first  winter's  class  commenced 
March  2, 18d8,  bat  was  discon tinned  after  the  fifth  week  of  study  on  account  of  war 
preparations.  The  class  consisted  of  Lieatenants  Stuart  and  Hoffman.  The  sub- 
jects studied  were  as  follows : 

(1)  Preliminary  surveys,  and  examinations,  instruments,  and  method  used;  infor- 
mation to  be  collected  and  preparation  of  report. 

(2)  Suitable  orj^anization  of  a  survey  party  for  surveying  the  location  of  a  canal, 
including  the  estimate  of  cost  of  surveying  the  James  River  and  Kanawha  Caual 
route.  , 

(3)  Topographical  surveying;  instruments  and  methods  used;  organization  of 
party;  cost. 

(4)  HydrogAphic  surveying,  including  gauging  of  rivers  and  tidal  currents. 
Instruments:  methods;  cost. 

(5)  Cement  and  cement  testing. 

The  latter  subject  was  Just  begun  when  the  course  was  suspended. 

Astronomy  and  Miutary  Photogkafuy. 

Separate  departments  for  instraction  in  these  subjects  existed  until 
the  new  regulations  were  pablished.  The  courses  of  instruction  are 
stated  on  pages  568  and  569,  Annual  Eeport  of  the  Chief  of  Engineers, 
United  States  Army,  1897. 

Between  July  1  and  November  30, 1897,  Additional  Second  Lieuts. 
G.  M.  Hoffman  and  F.  W.  Altstaetter,  Corps  of  Engineers,  completed 
the  practical  work  of  the  course  in  photography,  First  Lieut.  E.  W. 
Van  O.  Lucas,  Corps  of  Engineers,  acting  as  instructor. 

The  course  in  astronomy  for  the  first  summer's  class,  Second  Lieuts. 
E.  H.  Schulz  and  Harry  Burgess,  Corps  of  Engineers,  was  completed 
in  August,  1897,  the  computations  being  turned  in  two  months  later. 
First  Lieut.  W.  V.  Judson,  Corps  of  Engineers,  acted  as  instructor. 

Special  Details  of  Officers  for  Instruction  in  Submarine  Mining. 

Special  details  of  officers,  other  than  engineer  officers,  for  instruction 
at  this  school  in  submarine  mining  were  first  authorized  in  1880.  After 
an  experience  of  eighteen  years,  the  pending  war  has  furnished  an 
opportunity  to  determine  what  profit  the  United  States  derives  from 
these  details. 

At  the  outbreak  of  war  the  ten  officers  under  special  instruction  at 
once  applied  for  orders  to  join  their  regiments.  One  officer  on  the 
Pacific  coast,  anticipating  inaction  there,  prottered  his  services  in  sub- 
marine mine  defense  on  the  Atlantic  coast;  the  services  of  one  other 
were  also  utilized. 

The  benefit  to  the  Government  of  this  special  instruction  has  been 
decidedly  disproportionate  to  the  large  amount  of  labor  which  it 
requires  of  the  instructor  in  electricity,  and  even  to  the  mere  expense 
of  mileage  involved  by  the  changes  of  stations  of  officers.  The  service 
would  have  benefited  more  for  these  eighteen  years  by  the  presence 
with  their  companies  of  the  officers  absent  on  these  details. 

I  have  no  hesitation  in  recommending  therefore  that  Article  XLII  of 
the  Army  Eegulations  be  annulled. 

III.— BATTALION  OF  ENGINEERS. 

April  4, 1898,  the  Secretary  of  War  authorized  the  increase  of  the 
Battalion  of  Engineers  from  500  to  702  enlisted  men.  Companies  A,  B, 
and  C  had  previously  had  a  total  enlisted  strength  of  400  men,  and 
Company  D  was  a  skeleton  company. 
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Each  of  these  companies  was  authorized  to  have  an  enlisted  strength 
of  1 50  men. 

Under  authority  given  by  section  3  of  an  act  of  Congress  approved 
April  26, 1898,  the  organization  of  each  engineer  company  of  the  bat- 
talion was  on  April  27, 1898,  ordered  as  follows :  One  first  sergeant, 
10  sergeants,  10  corporals,  2  musicians,  64  first-class  privates,  and  63 
second-class  privates;  total,  150. 

This  law  modified  section  1155,  Revised  Statutes,  only  by  providing 
1  first  sergeant  for  each  company  and  taking  away  from  it  I  second- 
class  private. 

Under  existing  authority,  1  sergeant  and  20  enlisted  men  are  detached 
from  the  companies  to  constitute  a  baud.  The^e  men  are  taken,  as 
nearly  as  practicable,  equally  Irom  the  five  companies,  the  sergeant 
being  detached  from  Company  D,  and  3  first-class  privates  and  1 
second  class  irom  each  company. 

Detachments  for  submarine-mine  defense  of  harbors  had  bi^en  sent 
during  April,  1898,  from  the  three  companies  stationed  here.  As  these 
companies  were  to  be  held  in  readiness  for  field  service,  it  was  desira- 
ble to  have  their  strength  the  maximam  possible.  The  opportunity  to 
obtain  this  was  given  by  the  reorganization  of  Company  D,  to  which 
company  were  transferred  nearly  all  the  detachments  referred  to.  Its 
commanding  officer  and  12  men  remain  here,  the  men  being  quartered 
and  messing  with  (company  B. 

Shortly  after  the  departure  of  companies  for  Tampa  and  San  Fran- 
cisco, it  became  evident  that  company  commanders  would  be  seriously 
hampered  in  the  administration  of  their  companies  if  it  continued  nec- 
essary for  them  under  the  regulations  to  submit  to  the  battalion  com- 
mander, for  his  action,  all  recommendations  as  to  appointment  and 
reduction  of  enlisted  men.  Accordingly  relief  for  these  commanders 
was  sought  by  me,  and  was  obtained  in  General  Orders,  No.  82,  Head- 
quarters of  the  Army,  June  27, 1898,  of  which  Section  II.  provides — 

Daring  the  existing  war  the  commanding  offlcere  of  engineer  compantea  who  are 
serving  with  their  companies  away  from  the  headquarters  of  the  Battalion  of 
Regular  Engineers  are  authorized  to  appoint  sergeants,  corporals,  and  first-class 
privates  of  their  companies,  and,  when  necessary,  to  reduce  such  enlisted  men  to 
the  lower  grades.  This  authority,  however,  will  not  affect  the  status  of  enlisted 
men  who  are  not  serving  with  these  companies. 

Until  April,  1898,  only  some  of  the  noncommissioned  ofScers  of  the 
Company  (E),  stationed  at  West  Point,  had  received  instruction  in  sub- 
marine mining.  During  that  month  48  men  of  Company  E  reported 
at  this  station,  having  been  replaced  at  West  Point  by  a  detachment  of 
Company  A.  After  instruction  the  men  were  returned  to  their  respective 
stations,  but  war  prevented  extending  the  instruction  to  the  remainder 
of  Company  E. 

Three  companies  of  the  battalion  having  taken  the  field,  and  one 
being  mainly  scattered  along  the  seacoast,  and  the  summary  court 
having  been  temporarily  suspended,  it  is  impracticable  to  continue  the 
comparative  tables,  presented  iu  previous  reports,  giving  statistics 
relating  to  recruiting,  discipline,  etc.,  and  to  now  furnish  a  roster  of 
officers  serving  with  the  battalion. 

IV.— ENGINEER  DEPOT. 

The  usual  routine  care  of  property  pertaining  to  the  depot  has  con- 
tinued, the  labor  incident  thereto  having  been  performed  by  enlisted 
men  of  the  Engineer  Battalion.    Since  June  10,  1898,  Company  G, 
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Twenty-second   United  States  Yolunteer  Infantry,  has  assisted  in 
receiving  and  shipping  property. 

The  charge  of  the  depot  is  distinct  from  the  command  of  the  post 
of  Wiilets  Point  or  of  the  Battalion  of  Engineers,  bnt  under  date  of 
March  15, 1898,  the  Secretary  of  War  directed  the  commanding  officer 
of  the  post  to  aid  the  officer  in  charge  of  the  Engineer  Depot  at  Wiilets 
Point,  N.  Y.,  as  far  as  possible,  with  the  services  of  the  officers  and 
enlisted  men  of  his  command,  wbeu  so  requested  by  the  officer  in  charge 
of  the  depot 

The  Secretary  of  War  directed  at  the  same  time  that  the  officer  in 
charge  of  the  Engineer  Depot  be  authorized  to  order  any  officer  or 
officers  assisting  him  to  go  to  any  point  in  the  vicinity  where  his  or 
their  services  might  be  required  in  connection  with  the  purchase  or 
inspection  of  submarine  mining  materials,  paying  his  or  their  travel ' 
expenses  and  mileage  from  the  proper  appropriation. 

The  roundhouse  (modeling  room)  has  been  converted  temporarily  into 
a  storeroom  for  submarine  mining  and  siege  supplies. 

Models  of  and  photographic  transparent  views  of  works  of  civil  and 
military  engineering  and  specimens  of  submarine  mining  were  sent  to 
the  Omaha  Exposition,  where  they  now  are  in  the  immediate  charge  of 
a  corporal  of  the  Battalion  of  Engineers. 

Additions  to  the  library  were  made  as  heretofore  by  purchase  and 
subscription,  and  by  the  receipt  of  volumes  from  other  institutions  and 
from  official  sources  in  Washington,  D.  0. 

Shipments  of  bridge  equipage  have  been  made  as  follows:  One  hun- 
dred and  forty-five  feet  of  riMerve  and  310  feet  of  advance  guard,  without 
wagons  except  2  tool  wagons,  were  transferred  to  Company  E  for  field 
use;  and  306  feet  of  reserve  train,  with  no  wagons  except  2  tool  wag- 
ons, were  started  to  Tampa,  Fla.  This  last  reserve  train  left  the  wharf 
four  hours  after  the  arrival  of  the  steam  lighter  taking  it  and  about 
thirty-one  hours  after  notice  to  prepare  it. 

One  reserve  and  three  advance  guard  divisions  are  in  course  of 
preparation. 

Engineer  equipment,  including  tools  and  siege  material  sufficient  for 
a  working  party  of  30,000  men,  not  including  reliefs,  has  been  purcliased. 
Besides  ordinary  material,  a  limited  number  of  sap  shields  have  been 
obtained,  and  of  soft  steel-plate  gabions  have  been  ordered  for  delivery 
in  July. 

INSTBUMENTS. 

These  have  mainly  been  obtained  as  heretofore— on  quotations  hold- 
ing for  the  fiscal  year. 

Besides  ordinary  issues  and  receipts,  other  issues  of  surveying,  recon- 
naissance, and  photographic  instruments  have  been  made  to  corps  and 
division  engineers.  The  need  of  some  standard,  both  as  regards  arti- 
cles and  quantities,  has  been  felt,  and  delay  in  filling  requisitions  has 
resulted  from  calls  for  instruments  not  ordinarily  on  the  market.  The 
limited  demand  for  various  articles  in  time  of  peace  found  no  available 
sufficient  supply  at  the  outbreak  of  war. 

SUBMASn^EMININa  MATEBIAL. 

March  18, 1898, 1  was  charged  with  the  expenditure  of  9225,000  from 
the  appropriation  for  "National  Defense,"  and  April  2, 1898,  with  the 
expenditure  of  the  additional  sum  of  $945,000,  alloted  for  various  pur- 
poses, as  shown  in  the  money  statement  below. 
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By  aboat  the  end  of  June,  seven  mauufactarers  had  delivered  153  miles 
of  multiple  and  306  miles  of  single- conductor  cable.  Orders  were  placed 
for  1,158  buoyant  and  500  ground-mine  cases,  with  the  necessary  anchors 
for  the  former. 

Thirty-two  search-light  outfits  were  obtained  by  June  23,  and  eight 
more  by  July  19, 1898;  of  these,  five  were  24iuch,  twenty-four  were  30- 
inch,  and  eleven  were  36-inch.  In  all  cases  where  time  permitted,  oil 
engines  to  drive  the  dynamo  formed  part  of  these  outfits;  in  others, 
steam  engines.  Each  outfit  was  provided  with  a  truck  on  which  to  trans- 
port the  projector  and  controller,  and  with  a  reel  to  carry  at  least  1,000 
feet  of  connecting  cable. 

Outfits  for  18  mining  casemates  were  provided  to  supplement  those 
for  26  casemates  previously  provided  during  the  year  with  the  regular 
appropriation. 

Many  miscellaneous  supplies  accessory  to  the  larger  articles  mentioned 
were  obtained  and  distributed. 

As  a  rule,  cable,  anchors,  mine  cases,  search  lights,  engines,  and  trans* 
formers  were  shipped  direct  from  factories,  but  other  articles  came  here 
either  for  test  or  distribution,  or  both. 

The  work  of  receiving  and  shipping  has  been  very  laborious.  It  has 
been  performed  by  enlisted  men  of  the  battalion  by  day  and  very  often 
well  into  the  night.  These  deserve  the  greater  credit,  as  this  duty  pre- 
vented them  from  accompanying  their  comrades  into  the  field. 

The  noncommissioned  officer  in  immediate  charge  of  the  property  of 
the  depot,  Sergt.  Charles  M.  Beer,  Company  B,  Battalion  of  Engineers, 
merits  special  mention  for  performing  his  duties  with  fidelity,  accuracy, 
and  unflagging  zeal,  without  regard  for  hours  or  days. 

TORPEDO  EXPERIMENTS. 

These  were  carried  on  by  Capt.  William  C.  Langfitt,  during  the  greater 
part  of  the  year  in  connection  with  his  duties  as  member  of  the  Torpedo 
Board,  and  resulted  in  that  officer's  developing  many  improvements  on 
the  system  of  mine  defense  previously  adopted. 

The  Board  on  Torpedo  System  was  instructed,  July  11, 1896,  to  pur- 
chase and  test  a  torpedo  of  the  design  of  Lieutenant  Halpine,  United 
States  Navy  (retired),  and  submit  report  thereon. 

A  tori)edo  was  landed  here  by  Lieutenant  Halpine,  April  22, 1898,  but 
on  July  12, 1898,  a  request  was  received  that  the  torpedo  might  be  stored 
at  inventor's  risk  at  present,  until  he  can  communicate  with  the  Board 
of  Ordnance  and  Fortification  as  to  new  specifications. 

STATEMENT  OF  FUNDS. 

L  Engineer  Depot  at  Willets  Pointy  N.  J. — Congress  appropriated  for 
the  fiscal  year  ending  June  30, 1898: 

1.  For  mcidental  expenaoB  of  depot  (incidentals) $5, 000. 00 

2.  For  purchase  of  materials  for  use  of  Uuited  States  Engineer  School  and 

instruction  of  engineer  troops  (materials) 1, 500. 00 

8.  For  purchase  and  repair  of  instruments  ( instr amenta) 8, 000. 00 

4.  For  library  of  the  United  States  Engineer  School— For  purchase  and 
binding  of  prnfessional  works  of  recent  date  treating  of  military 
and  civil  engineering  (library) 600.00 

Total 10,000.00 
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Of  this,  tbere  has  been  expended. and  pledged: 

1.  For  incidental  expenses  of  depot  (incidentals) $4, 397. 82 

2.  For  purchase  of  materials  for  uee  of  United  States  Engineer  School  and 

instruction  of  engineer  troops  (materials) 1, 108.&5 

3.  For  pnrchase  and  repair  of  instrnments  ( instruments) 2, 968. 46 

4.  For  library  of  the  United  States  Engineer  School— For  purchase  and 

binding  of  professional  works  of  recent  date  treating  of  military 

and  civil  engineering  (library) 383.14 

Total 8,857.97 

Balance  unexpended,  to  be  turned  into  the  Treasury 1, 142. 03 

IL  Torpedoes  far  Harbor  Defense. — ^The  following  allotments  from  the 
above  appropriation  were  made  from  time  to  time,  and  are  available 
nntil  expended: 

1.  Act  August  18y  1890,  for  torpedo  experiments  and  instruction  of  engineer 

troops  in  submarine  mining — 

July  1;  1897,  balance  unexpended $3,052.24 

June  30,  18S^,  amount  expended  during  fiscal  year $1, 860. 84 

February  16, 1898,  withdrawn 100.00 

1,960.84 

July  1,  1898,  balance  unexpended 1,091.40 

July  1, 1898,  outstanding  liabilities 26.54 

July  1,  1898,  balance  available 1,064.86 

2.  Act  June  6,  1896,  for  purchase  of  submarine  mining  materials  and 

necessary  appliances— 

July  1, 1897,  balance  unexpended 5,749.23 

June  30,  1898,  amount  expended  during  fiscal  year 5, 735. 12 

July  1, 1898,  balance  unexpended 14. 11 

July  1,1898,  outstanding  liabilities 1.37 

July  1,  1898,  balance  available 12.74 

8.  Act  March  3,  1897,  for  purchase  of  submarine  mining  materials,  etc., 
as  recommended  by  the  Board  on  Existing  Torpedo  System — 

July  1, 1897,  balance  unexpended 75,000.00 

June  80,  1898,  amount  expended  during  fiscal  year 68, 016. 26 

July  1, 1898,  balance  unexpended 6,983.74 

July  1,  1898,  outstanding  liabilities 4,459.27 

July  1,  1898,  balance  available - 2,524.47 

III.  ^^ National  Defense^  act  of  March  9^  1898. — Under  the  above  act 
the  following  allotments  were  assigned  to  me  by  the  Chief  of  Engi- 
neers, United  States  Army,  for  the  purchase  of  torpedo  material  and 
for  materials  for  equipment  of  engineer  troops,  under  item  1,  Army 
Begulations,  566: 

A.  Far  Torpedo  Defense. 

1.  March  18, 1898,  for  submarine  cable $119,000.00 

▲prU5,  1898,  for  submarine  cable 219,000.00 

$338, 000. 00 

June  30, 1898,  amount  expended  during  fiscal  year 334, 945. 13 

July  1, 1898,  balance  unexpended 3,054.87 

July  1,  1898,  outstanding  liabilities 3,032.55 

July  1, 1898,  balance  available 22.32 
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2.  March  18,  1898,  for  casemate  outfits  vn^  operating  apparatus $29,000.00 

June  30,  1898,  amount  expended  during  fiscal  year 13, 598. 95 

July  1,  1898,  balance  unexpended '  15,401.05 

July  1,  1898,  outstanding  liabilities 15,401.05 

8.  March  18,  1898,  for  circuit  closers,  circuit  regulators,  and  plugs  for 

1,500  torpedoes 27,000.00 

June  30, 1898,  amount  expended  during  fiseal  year 21, 972. 25 

July  1, 1896,  balance  unexpended 5,027.75 

July  1, 1898,  outstanding  liabilities 5,027.75 

4.  March  18, 1898,  for  electric  search  lights  with  power  installations 50, 000. 00 

June  30, 1898,  amount  expended  during  fiscal  year 38, 195. 00 

July  1, 1898. balance  unexpended 11,805.00 

July  1, 1898,  outstanding  liabilities 11,750.00 

July  1, 1898,  balance  available 55.00 

6.  April  5, 1898,  for  circuit  closers  and  regulators 20, 000. 00 

July  1, 1898,  balance  unexpended 20,000.00 

July  1, 1898, outstanding  liabilities 19,952.50 

July  1, 1898, balance  available 47.50 

6.  April  5, 1898,  for  compound  plugs 40,000.00 

July  1, 1898,  balance  unexpended 40,000.00 

July  1, 1898,  outstanding  liabilities 6,272.25 

July  ly  1898,  balance  available 33,727.75 

7.  April  5, 1898,  for  casemate  outfits,  operating  apparatus,  etc 21, 000. 00 

June  30, 1898,  amount  expended  during  fiscal  year 19, 016. 80 

July  1, 1898,balauoe  unexpended 1,983,20 

July  1, 1898,  outstanding  liabilities 1,983.20 


8.  April  5, 1898,  for  search-light  outfits  complete 275,000.00 

July  1, 1898,  balance  unexpended 275,000.00 

July  1,1898,  outstanding  liabilities 185,031.46 

July  1, 1898,  balance  available 89, 968.  54 

9.  April  5, 1898,  for  submarine  mines ^. 200,000.00 

June  30, 1898,  amount  expended  during  fiscal  year '. 96, 673. 00 

July  1, 1898,  balance  unexpended 103,327.00 

July  1, 1898,  outstanding  liabilities 100, 587.00 

July  1, 1898,  balance  available 2,740.00 

10.  April  5, 1898,  for  cable  and  other  apparatus  for  new  mine 170, 000. 00 

May  12, 1898,  withdrawn $10,000.00 

June  30, 1898,  amount  expended  during  fiscal  year 54, 012. 24 

64,012.24 

July  1, 1898,  balance  unexpended 105,987.76 

July  1, 1898,  outstanding  liabilities 105,987.76 

11.  May  27, 1898.  for  explosives 3,426.80 

June  13, 1898,  withdrawn $0.80 

June  30, 1898,  amount  expended  daring  fiscal  year 8, 426. 00 

3,426.80 
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B.  For  Equipment  qf  Engineer  Troape. 

12.  May  12, 1898,  for  repairiDg  and  compIetiDg  ponton  train $10, 000. 00 

Jane  30, 1898,  amount  expended  during  fiscal  year 1,966.81 

July  1, 1898,  balance  unexpended 8,033.19 

July  1, 1898,  ontstunding  liabilittee 8,033.19 

13.  May  12, 1898,  for  nine  Bertbon  folding  ponton  boats 1, 000. 00 

Jnly  1, 1898,  balance  unexpended 1,000.00 

July  1,1898, outstanding  liabilities 837.02 

July  1, 1898,  balance  available 162. 98 

14.  May  12,  1898,  for  tools  and  instruments  to  equip  Battalion  of  Engi- 

neers for  field  duty 3,000.00 

June  30, 1898,  amount  expended  during  fiscal  year 567. 81 

July  1, 1898,  balance  unexpended 2,432.19 

July  1, 1898,  outstanding  liabilities 2,432.19 


SUMMARY  OF  ALLOTMENTS  FROM  APPROPRIATION   FOR   ''NATIONAL  DKFBNSB, 
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A,  For  Torpedo  Defenee, 

Total  of  allotments $1,173,426.80 

Totalof  expenditures  to  June  30, 1898 $581,839.37 

Amounts  withdrawn 10,000.80 

691,840.17 

July  1, 1898,  balance  unexpended 581,586.63 

July  1,1898, outstanding  liabilities 455,025.52 

July  1, 1898,  balance  available 126,561.11 

B.  For  Equipment  of  Engineer  Troops, 

Total  of  allotments 14,000.00 

Total  of  expenditure  to  June  30, 1898 2,534. 62 

Jnly  1, 1898,  balance  unexpended 11,465.38 

July  1, 1898,  outstanding  liabilities 11,302.40 

July  1, 1898,  balance  available 162.98 

IV.  "  Torpedoes  for  Harbor  Defense^  January  i,  1899^  (act  of  May  4, 
1898). — From  the  deficiency  appropriation  act  approved  May  4, 1898,  tbe 
following  allotment  was  assigned  to  me  for  disbursement,  to  enable  me 
to  settle  accounts  for  cable  and  other  submarine  mining  material  as 
may  be  referred  to  me  by  district  officers: 

May  14, 1898.  amount  allotted $26,000.00 

June  30, 1898,  amount  expended  during  fiscal  year 23, 461. 70 

July  1, 1898,  balance  unexpended 1,538.30 

July  1, 1898, outstanding  Uabilities 304.59 

July  1, 1898, balance  available 1,233.71 

V.  ^^  Equipment  of  Engineer  Troops^  January  i,  1899^  [act  of  May  4, 
1898).— From,  the  deficiency  appropriation  act  approved  May  4, 1898, 
the  following  allotments  were  assigned  to  me  for  disbursement,  to  pro- 
cure ponton  boats  and  materials,  instruments,  and  intrenching  and 
sappers'  and  miners'  tools,  as  follows: 

1.  May  18,1898,  for  ponton  boats  and  materials $12,000.00 

Jnly  1, 1898,  balance  unexpended 12,000.00 

July  1, 1898»  outstanding  liabilities 12, 000. 00 
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2.  May  18,  1898,  for  inBtrnments $10,000.00 

J  ane  30,  1898,  amonnt  expended  daring  fiscal  year 3, 394. 78 

July  1,  1898,  balance  nnexpended 6,605.22 

July  1, 1898,  outatanding  liabilities 6,605.22 

3.  May  18, 1898,  for  intrenchtog  and  sappers'  and  miners'  tools 23, 000. 00 

June  30,  1898,  amount  expended  during  fiscal  year 288. 94 

July  1,  1898,  balance  nnexpended 22,711.06 

July  1,  1898,  outstanding  liabilities 22,711.06 

NEW  APPROPRIATIONS. 

The  following  items  have  been  appropriated  for  the  Engineer  Depot 
at  Willets  Point,  N.  Y.,  for  the  fiscal  year  ending  Jane  30, 1899,  by  the 
act  approved  March  15, 1898: 

1.  For  incidental  expenses  of  depot  (incidentals) $5, 000. 00 

2.  For  purchase  of  materials  for  use  of  United  States  Engineer  School  and 

for  instruction  of  engineer  troops  (materials) 1, 500. 00 

3.  For  purchase  and  repair  of  iustrnmeuts  (instruments) 3, 000. 00 

4.  For  Library  of  United  States  Engineer  School :  For  purchitae  and  bind- 

ing of  professional  works  of  recent  date,  treating  of  military  and 

civil  engineering  (library) 500.00 

5.  For  conBtrnction  of  fireproof  instrument-repair  shop 8, 000. 00 

6.  For  completion  of  reserve  train  of  bridge  equipage  now  in  store  at 

Willets  Point 18,000.00 

Total 36,000.00 

ESTIMATES. 

I.  There  will  be  required  for  the  fiscal  year  ending  June  30, 1900,  the 
following  for  the  Engineer  Depot  at  Willets  Point,  N.  Y.: 

1.  For  incidental  expenses  of  the  depot,  including  fuel,  lights,  chemicals, 

stationery,  hardware;  extra-duty  pay  to  soldiers  necessarily  em- 
ployed for  periods  not  less  than  ten  days  as  artificers  on  work  in 
addition  to  and  not  strictly  in  the  line  of  their  military  duties,  such 
as  carpenters,  blacksmiths,  draftsmen,  printers,  lithographers,  pho- 
tographers, engine  drivers,  teamsters,  wheelwrights,  masons,  ma- 
chinists, painters,  overseers,  laborers;  repairs  of,  and  for  materials  to 
repair,  public  buildings  and  machinery,  and  unforeseen  expenses  ...    $5, 000. 00 

2.  For  the  purchase  of  materials  for  use  of  United  States  Engineer  School 

and  for  instruction  of  Engineer  Troops  at  Willets  Point  in  their 
special  duties  as  sappers  and  miners^  for  land  and  submarine  mines, 
pontoniers,  torpedo  drill,  and  signaling 1, 500. 00 

8.  For  purchase  and  repair  of  instruments,  to  be  issued  to  ofiScers  of  the 
Corps  of  Engineers  and  to  officers  detailed  and  on  duty  as  acting 
engineer  officers,  for  use  on  public  works  and  surveys 3, 000. 00 

4.  For  nbrary  of  the  United  States  Engineer  School :  For  purchase  and 
binding  of  professional  works  of  recent  date,  treating  of  military 
and  civil  engineering  and  kindred  scientific  subjects 500. 00 

Total 10,000.00 

II.  There  will  be  required  for  the  investigation  of  points  still  unset- 
tled in  the  submarine  service  and  for  the  purchase  of  such  materials  as 
are  necessary  therefor  the  following: 

1.  For  continuing  torpedo  experiments  at  Willets  Point,  N.  Y $6,000. 00 

This  appropriation  to  be  available  until  expended. 

Bemark  under  Paragraph  II,  item  1. — No  appropriation  for  this  pur- 
pose has  been  made  since  August  18, 1890,  when  the  sum  of  $30,000 
was  appropriated  jointly  for  torpedo  experiments  and  instruction  for 
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engineer  troops  in  submarine  mining.  Of  this  appropriation  bat 
91,064.86  remains  available  July  1, 1898,  and  will  be  expended  before 
another  appropriation  is  made. 

ABSTBAOTS  OF  PBOPOSALS. 

1.  ForfumUhing  SO  miles  aingJe-^xmduetor  cable  and  9  milee  eeven-oore  odblefOpened  July 
6,  1897,  by  Maj.  John  G.  D,  Knight,  Chrpe  of  Mngineere,  U.  8.  A.,  ai  WitieU  Paint, 


Na 


Kain«  and  addrwa  of  bidder. 


Price  per 
mile  for 
aiBgle. 


Price  per 

mile  tor 

seven-core. 


Total  of  bid. 


Safetv  Inenlated  Wire  and  Cable  Co.,  Kew  Yor^  N.  T. 

Simplex  Electrical  Co.,  Boston,  Mass , 

Bishop  Ontta-Peroha  Co.,  New  York,  N.  Y 

Weetem  Eleotrio  Co.,  Kew  York,  N.Y , 


$403.60 
425.00 
422.00 
649.44 


$1,423.50 
1,684.00 
1, 925. 38 
2,581.82 


$24,010.60 
27,006.00 
28,988.42 
42,720.48 


The  contract  was  awarded  to  the  Safety  Inaalated  Wire  and  Cable  Company. 

2.  For  furnishing  £6  rotary  transformers,  complete,  with  M  accessories,  opened  September 
7,  1897,  by  Maj,  John  G.  D.  Knight,  Corps  of  Kngineers,  U.  8.  A.,  at  WilUts  Point, 
N.  Y. 


Ka 


Name  and  addresa  of  bidder. 


Price  for 


Total  of 
bid. 


Wagner  Electric  Mannfaetaring  Co.,  St.  Lonis,  Mo. . 

Western  Electric  Co.,  New  York,  N.Y 

ManhatUD  Supply  Co.,  New  York,  N.Y 


$152.62 
200.00 
208.00 


$3,866.62 
6,200.00 
6,408.00 


The  contract  was  awarded  to  the  Wagner  Electric  Manufacturing  Company. 

3.  For  furnishing  t6  oil  engines,  each  4  H,  P.,  complete,  toith  link  belts  and  all  acceS' 
series^  opened  September  7, 1897,  by  Maj.  John  G,  D,  Knight,  Corps  of  Engineers,  U.  8,  A,, 
at  Willets  Point,  N,  Y. 


No. 

Name  and  address  of  bidder. 

Price  for 
one. 

Total  of 
bid. 

1 

De  La  Yergne  Refrigerating  Machine  Co.,  New  York,  N.  Y. : 

On  order  for  12 

$096.00 
606.00 
636.00 

425.00 
110.00 
400.00 

On  order  for  20... 

$17,310.00 

On  order  for  30  .............................................      .      ..... 

for  26. 

2 

Shone  Company,  Chicago,  ni. : 

On  order  for  12 

On  order  for  20 .... 

10, 400. 00 

On  order  for  any  number  over  20..... 

for  26. 

The  contract  was  awarded  to  the  De  La  Yergne  Refrigerating  Machine  Company. 

4.  For  furnishing  S6  electric  storage  batteries,  complete,  vfith  all  accessories,  opened  Sep- 
tember 7,  1897,  by  Maj,  John  G.  D.  Knight,  Corps  of  Engineers,  U.  8,  A,,  at  Willets 
Point,  N.  Y. 


No. 


Name  and  address  of  bidder. 


Price  for 
one. 


Total  of 
bid. 


Western  Electric  Co.,  New  York,  N.  Y 

Eleotric  Storage  Battery  Co.,  Philadelphia,  Pa . 
Manhattan  Supply  Co.,  New  York,  N.  Y 


$284.00 
284.00 
281.00 


$7,384.00 
7, 384. 00 
7,566.00 


The  oontract  was  awarded  to  the  Electric  Storage  Battery  Company. 
BNa  98 37 
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6.  Forfumi$hing  t8  9wiioh  boardi  {power  haardt),  oamplete,  toith  all  aooeMoriM,  WMMd 
November  $6, 1897 ,  by  MaJ.  John  O.  D,  Knight,  Corpe  of  Engineere,  U.  8.  A.,  at  WUleU 
Foint,  K  Y. 


No. 


Name  and  addreaa  of  bidder. 


Prioefor 


Total  of 
bid. 


Foote,  Plenon  &  Co.,  New  York,  N.T 

Wagner  Slectric  Manufactoring  Co.,  St.  Lonlfl.  Mo — 
General  Incandescent  Arc  Light  Co.,  New  York,  N.  Y. 

Western  Electric  Co.,  New  York,  N.  Y 

Frederick  Pearoe,  New  York,  N.  Y. : 

Biroh  wood 

Oak  wood 

Cbeny  wood 


$368.00 
825.55 
8.'».03 
245.28 

264.28 
267.80 
271.48 


$10,304.00 
0,115.40 
9,010.00 
6.867.84 

7,400.00 
7,600.00 
7,600.00 


The  contract  was  awarded  to  the  Western  Electric  Company. 

6.  Far  furnishing  46  operating  boxee,  complete,  with  all  accessories,  opened  January  31,1898, 
by  Maj,  John  G,  D.  Knight,  Corps  of  Engineers,  U.  S.  A.,  at  WilleU  Point,  N,  Y. 


No. 


Name  and  addreea  of  bidder. 


Prioefor 


Total  of 
bid. 


Waicner  Electric  Manufacturing  Co.^t.  Lonla,  Mo 

Foote,  Pierson  4l  Co.,  New  York,  N.Y 

Frederick  Peanse,  New  York,  N.  Y 

ward  Electric  Supply  and  Construction  Co.,  New  York,  N.  Y. 
Western  Electric  tfo.,  New  York,  N.  Y 


$63.00 
28.20 
38.50 
67.00 
47.50 


$2,808.00 
1,287.20 
1,771.00 
2,622.00 
2,186.00 


The  contract  was  awarded  to  Messrs.  Foote,  Pierson  db  Co. 


APPENDIX  No.  3. 


LETTEB  OF  BRIO.  OKN.  OEOROE  L.  0ILLE8PIE,  UNITED  STATES  TOL- 
UNTEEBS,  COLONEL,  CORPS  OF  ENGINEERS,  COMMANDING  DEPARTMENT 
OF  THS  EAST,  UPON  THE  SUBJECT  OF  FORTRESS  COMMANDER. 


Headquarters  Department  of  the  East, 
Qavemors  Island^  New  York  City^  August  2j  1898. 

General:  I  have  had  under  consideration  the  subject  of  fortress 
commander,  which  yon  presented  to  me  some  days  ago,  but  I  do  not 
know  that  I  have  mnch  to  add  to  the  information  now  in  your  pos- 
session. 

The  natural  chain  of  command  for  every  division  of  the  territory  to 
be  defended,  including  the  coast  line,  is  (1)  general  commanding  mili- 
tary division;  (2)  fortress  commander;  (3)  district  commander;  (4)  fire 
commander. 

Each  military  division  may,  and  usually  will,  comprise  several  har- 
bors, each  of  which  will  require  fortress,  district,  and  fire  commanders. 
We  are  not  concerned  now  with  the  division  commander  further  than 
to  state  that  every  officer,  soldier,  and  instrument  of  war,  serving  or 
employed  in  his  division,  shall  be  under  his  orders  and  control. 

He  may  be  of  any  arm  of  the  service  entitled  to  command,  and  his 
staff  should  be  represented  by  at  least  one  able  Officer  taken  from  the 
engineers,  ordnance,  artillery,  infantry,  and  signal  corps,  respectively. 

fortress  COMMANDER. 

It  is  impossible  to  define,  in  exact  terms,  the  limits  of  a  fortress 
commander's  duty,  which  are  determined  by  the  special  conditions  of 
each  locality.  In  general,  he  should  control  the  fire  of  all  the  guns, 
wherever  placed,  which  cover  the  land  and  water  areas  within  the  field 
of  his  command  as  well  as  all  artificial  obstructions  placed  in  the  chan- 
nels. He  should  also  command  all  the  troops  of  every  description 
comprising  the  defense  of  his  harbor.  The  guns  may  be  contained  in 
a  series  of  detached  batteries  in  the  same  vicinity,  or  they  may  be  in 
detached  batteries  located  on  opposite  banks  of  a  water  course,  and 
connected,  in  a  military  sense,  by  telegraphic,  telephonic,  or  signal 
systems. 

To  understand  the  meaning  of  range  of  guns,  as  generally  used  in 
this  connection,  the  object  of  the  fire  must  be  known.  If  effective  pene- 
tration of  thick  armor  be  meant,  it  does  not  exceed  2  miles  for  the 
largest  calibers;  if  penetration  of  deck,  the  distance  may  be  extended 
to  10,000  yards,  and  over;  if  bombardment,  it  may  reach  14,000  yards. 
Generally  speaking,  it  will  not  exceed  10,000  yards. 

The  fortress  commander  should  be  an  officer  of  artillery  whose  rank 
is  proportionate  to  the  importance  of  his  command,  and  he  should  have 
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an  adequate  staff,  inclading  officers  of  engineers,  ordnance,  artillery, 
and  sigual  corps.  At  each  fortified  locality  there  should  be  officers  of 
artillery  and  engineers  to  perfect  and  carry  oat  the  plans  for  fire  and 
mine  control,  chief  of  whom  is  the  district  commander,  an  officer  of 
artillery,  who  arranges  the  method  of  fire  control  and  transmits  the 
necessary  orders  to  the  fire  commanders,  who  in  tarn  transmit  orders 
for  fire  direction  to  battery  commanders,  and  so  on,  to  the  lowest  nnit 
of  command. 

The  Garrison  Artillery  Drill  of  the  English  service,  an  adopted  guide 
in  this  matter,  and  the  Drill  Eegulations  for  Coast  Defense,  United 
States,  define  in  great  detail  how  the  fire  is  controlled,  directed,  and 
executed. 

What  you  desire,  I  understand,  is  my  opinion  relative  to  the  division 
and  distribution  of  command  in  the  defense  of  such  a  harbor  as  New 
York. 

This  harbor  is  so  situated  as  to  illustrate  in  an  excellent  way  many, 
if  not  all,  the  problems  of  command  usually  arising,  owing  to  its  two 
entrances  and  the  distinctive  features  which  each  possesses. 

The  harbor  has  two  approaches — ^the  southern,  by  way  of  Sandy 
Hook,  and  the  eastern,  by  way  of  Long  Island  Sound. 

The  fortress  commander  should  have  his  station  at  a  convenient  and 
central  point  in  New  York  City,  or  at  the  principal  fort  on  the  southern 
entrance,  should  that  be  the  main  line  of  attack  by  the  enemy. 

SOUTHERN  ENTRANCE. 

1.  J^arrows. — At  the  Narrows,  which  is  on  the  main  line  of  modern 
defense  at  the  southern  entrance,  we  have  an  arm  of  the  sea  5  miles 
long  and  1  mile  wide,  defended  by  batteries  on  either  shore,  with  pro- 
vision for  mine  defense.  The  water  area  for  the  enemy's  development, 
with  a  frontage  of  three  battle  ships,  extends  for  over  3  miles  seaward 
of  the  fortified  line,  and  the  shore  batteries  are  so  located  that  they  can 
not  be  enfiladed  or  reached  by  reverse  fire  except  when  the  line  is  forced 
and  the  enemy  takes  up  positions  in  the  inner  harbor.  As  the  high- 
power  guns  on  the  defensive  line  will  eventually  represent  every  adopted 
caliber,  including  the  rapid-fire  types,  every  gun  of  the  locality  should 
be  controlled  by  a  single  mind,  that  the  full  power  of  the  position  may 
be  judiciously  used.  I  am  therefore  of  the  opinion  that  the  fire  of  the 
Narrows  should  be  controlled  by  a  single  commander,  called  the  district 
commander,  stationed  at  Fort  Wadsworth,  or  one  of  its  dependencies, 
the  officer  next  in  rank  being  stationed  at  Fort  Hamilton,  who,  as  fire 
commander  of  that  tort,  shall  be  in  close  connection  with  his  senior  and 
be  kept  fully  informed  of  all  his  plans,  so  that  in  case  of  accident  he 
may  assume  the  superior  command  with  confidence  and  efficiency.  The 
officer  second  in  rank  at  Fort  Wadsworth  will  be  the  fire  commander 
for  that  locality. 

3.  Sandy  Rook. — Sandy  Book  is  a  long  and  narrow  sand  spit  extend- 
ing into  the  ocean  from  the  New  Jersey  shore,  affording  a  wide  envel- 
opment of  the  enemy  at  a  distance  of  3^  miles  and  a  corresponding 
long  line  of  defense  not  easily  enfiladed  from  the  sea. 

The  bar  at  the  main  entrance  in  Gedneys  Channel  is  3  miles  from  the 
line  of  defense,  and  the  available  area  for  ship  development  inside  the 
bar  will  be  limited  to  two  battle  ships  in  line,  with  a  few  lighter-draft 
ships  ranged  on  the  shoals.  •  *  •  The  main  channel  from  the  bar 
through  the  Lower  Bay  toward  the  city  passes  close  under  the  guns  at 
the  Hook.    The  true  object  of  the  defenses  on  this  advanced  point  is 


APPENDIX  d — PORTRESS  COMMANDER.  681 

to  prohibit  the  ase  of  the  deep  and  qaiet  waters  of  Sandy  Hook  Bay 
by  the  enemy  for  purposes  of  anchorage,  snpply,  or  equipment. 

As  Sandy  flook  is  10  miles  distant  from  the  Narrows  and  beyond  the 
supporting  distance  of  its  batteries,  its  series  of  batteries  should  have 
a  separate  district  commander,  subordinate  to  the  one  at  the  Narrows. 
The  defenses  will  be  guided  by  the  same  principles  outlined  for  the 
Narrows — the  officer  second  in  command,  while  directing  the  fire  under 
the  command  of  the  district  commander,  will  be  given  &11  information 
regaling  the  plans  for  the  defense  of  the  locality.  Large  discretion 
must  be  given  to  the  district  commander  at  the  flook  in  his  defense 
after  the  first  stages  of  the  action. 

EASTERN  ENTRANCE. 

1.  Fort  8ehuyler-Fart  Totten. — The  water  area  to  be  defended  on  this 
line  is  a  wide  estuary,  extending  from  Throgs  Neck  5  to  6  miles  east- 
ward to  the  western  entrance  to  Long  Island  Sound  at  Sands  Point. 

The  main  defenses  are  located  at  the  gorge  at  Fort  Schuyler,  with 
advanced  posts  at  Fort  Slocum,  Sands  Point,  and  Hewletts  Point. 

The  water  in  the  channel  everywhere  is  deeper  than  the  probable 
requirements  of  any  battle  ship,  but  the  area  for  ship  development  is 
circumscribed.  The  enemy  will  probably  attempt  to  force  the  passage 
of  the  outer  positions  and  take  up  a  development  only  in  front  of  Fort 
Schuyler. 

The  Fort  Schulyer-Fort  Totten  line  on  the  approach  from  Long 
Island  Sound  corresponds  to  the  Narrows  on  the  southern  entrance. 
It  should  have  its  fire  controlled  by  a  single  district  commander  at 
Fort  Totten,  assisted  by  an  able  officer  second  in  command,  stationed 
at  Fort  Schuyler,  competent  to  exercise  superior  command  in  case  of 
necessity. 

J2.  Fart  Slocum. — ^This  fort,  supported  by  the  distant  fire  from  the 
Schuyler-Totten  line,  distant  5  miles,  will  delay  the  enemy's  operations 
at  the  western  end  of  the  Sound  and  prevent  his  taking  up  an  anchorage 
from  which  to  bombard  the  city.  In  this  latter  work  it  will  be  greatly 
assisted  by  the  mortar  batteries  proposed  to  be  erected  upon  Sands 
Point  and  flewletts  Point,  whose  rapid-fire  armaments  will  also  sweep 
the  approaches  and  make  their  use  difficult  by  swift  cruisers  or  torpedo 
boats.  It  should  have  a  fire  commander,  subordinate  to  the  district 
commander  at  Fort  Totten,  to  whom  large  discretion  will  be  given  after 
attack  has  begun. 

Each  of  the  isolated  batteries  at  Sands  Point  and  flewletts  Point 
should  have  a  separate  fire  commander  under  the  orders  of  the  district 
commander  at  Fort  Totten,  with  whom  they  should  have  protected  tele- 
graphic connection. 

In  conclusion :  The  plan  here  outlined  contemplates  for  New  York 
flarbor  one  fortress  commander  stationed  at  a  central  point,  who  shall 
have  entire  control  of  the  defense  of  the  harbor  along  both  entrances, 
subject  to  the  general  commanding  the  land  forces  of  the  military  divi- 
sion. There  will  be  three  district  commanders — one  at  Fort  flancock, 
one  at  Fort  Wadsworth,  and  one  at  Fort  Totten.  The  fire  commander 
at  the  several  posts  will  transmit  the  orders  of  the  district  commander 
for  fire  direction  to  the  several  batteries  under  his  charge,  and  will  be 
held  responsible  that  they  are  properly  executed. 

During  the  period  of  active  operations  of  defense,  when  a  unified 
command  is  imperative,  engineer  officers  on  duty  in  the  harbor  will  be 
subject  to  the  orders  oi  the  fortress  commander  in  all  that  relates  to 
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general  measures  of  defense,  and  more  immediately  to  the  orders  of  the 
district  commanders  for  placing  and  maintaining  the  mines  or  other 
artificial  obstractions,  for  necessary  repairs  to  fortifications,  and  for  any 
engineer  service  which  the  emergencies  of  defense  may  require. 

Floating  batteries,  designed  to  operate  on  or  within  the  main  line  of 
defense,  should  naturally  be  controlled  by  the  fortress  commander;  but, 
since  they  are  placed  under  the  commander  of  the  Navy  by  our  present 
system  of  separate  command  on  land  and  water,  no  reference  is  made 
to  them. 

Yery  respectftilly,  your  obedient  servant, 

G.  L.  Gillespie, 
Oolonely  Oarps  of  Eng%neer$^  U,  a.  -1., 

Brigadier- OeneraL  U.  8.  Volunteen^ 
Commanding  JDepartment  of  ike  East. 
Brig.  Gen.  John  M.  Wilson, 

Ohitf  of  Engineers^  U.  S.  Am 
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POBTIPIOATIOirS. 

nSCAL  TSAR  1807-M. 


4  A. 

COASTS  OF  MAINE  AND  NEW  HAMPSHIBE. 

Officer  in  charge,  Maj.  Bichard  L.  Hoxie,  Oorps  of  Engineers;  assist- 
ant, Lieat.  George  P.  Howell,  Corps  of  Engineers;  Division  Engineer, 
Brig.  Oen.  George  L.  Gillespie,  U.  S.  Volunteers,  Colonel,  Corps  of 
En^neers. 

PENOBSCOT  BIYEB,  MAINE. 

The  condition  of  the  old  work  and  its  armament  is  unchanged  since 
the  date  of  the  Annual  Beport  of  1896. 

A  project  for  the  dei<dnse  of  Penobscot  Biver,  submitted  by  The 
Board  of  Engineers  June  16, 1897,  and  approved  by  the  Secretary  of 
War  June  25, 1897,  proposes  changes  in  the  position  of  certain  of  the 
platforms  for  old:Style  armament  and  the  addition  of  modern  guns. 
No  estimate  of  the  cost  has  been  made. 

Minor  repairs  of  the  old  work  have  been  made  during  the  last  fiscal 
year,  but  appropriations  for  this  purpose  are  inadequate.  The  princi- 
pal work  done  has  been  a  partial  cleaning  of  the  old  armament  during 
the  latter  part  of  the  fiscal  year  1898.  The  fort  was  occupied  by  troops 
during  a  portion  of  the  fiscal  year. 

Money  Mtatement. 

Jvljl,  1897,  balance  unexpended $601.86 

AUotted  since 150.00 

651.36 
June  SO,  1898,  amonnt  expended  dnring  fiscal  year -. 21.74 

Jolyli  1898,  balance  unexpended 629.62 

Joly  1, 1898,  outstanding  liabiUties : 105.53 

Joly  ly  1898,  balance  available 624.09 

KBNNEBEC  BIVEB,  MAINS* 

A  project  for  the  artillery  defense  of  Kennebec  Eiver,  Maine,  sub- 
mitted by  The  Board  of  Engineers  May  21, 1897,  and  approved  by  the 
Secretary  of  War  July  16, 1897,  proposes  for  that  purpose  a  modern 
armament,  to  be  located  at  the  site  of  the  existing  work,  which  is  to  be 
modified  to  meet  modern  requirements  as  to  cover.  No  estimate  of  cost 
has  been  made. 
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No  work  nnder  the  existing  project  has  been  antborized.  During  the 
fiscal  year  just  ended  temporary  wooden  platforms  for  15-ineh  gans 
have  been  constracted,  and  the  carriages  and  gans  mounted.  A  con- 
crete emplacement  to  accommodate  one  8-inch  B.  L.  rifle  on  a  strength- 
ened barbette  carriage  for  15-inch  smoothbore  gan  was  in  process  of 
construction  on  the  flank  of  the  temporary  platforms  referred  to.  At 
the  close  of  the  fiscal  year  the  platform  and  breast-height  wall  had 
been  completed,  the  carriage  mounted,  and  the  magazine  nearly  fin- 
ished. The  greater  part  of  the  fhnds  for  the  work  was  allotted  from 
appropriation  for  "National  Defense.'^ 

This  post  has  been  garrisoned  during  the  latter  part  of  the  fiscal 
year. 

Money  statement, 

July  1, 1897,  baluiM  nnexpended $210.25 

Allotted  since 1,630.00 

1,840.25 
Jnne  30, 1898,  amount  expended  during  fiscal  year 1, 746.91 

July  1, 1898,  balance  nnexpended 93.34 

July  1, 1898,  outsUnding  liabilities 46.00 

July  1, 1898,  balance  available 48.34 

By  letter  dated  April  27, 1898,  the  Chief  of  Engineers  directed  the 
preparation  of  an  emplacement  for  one  8-inch  B.  L.  B.  gun  on  strength- 
ened barbette  carriage  for  15-inch  smoothbore  gun,  and  made  a  pro- 
visional allotment  of  $3,000  from  appropriation  for  ^<  National  Defense," 
act  of  March  9,  1898. 

June  8, 1898,  an  allotment  of  $4,400  was  made  from  the  same  appro- 
priation to  complete  temporary  platforms  for  15-inch  guns,  the  cost  of 
which  had  been  partly  provided  for  by  an  allotment  from  appropria- 
tion "Preservation  and  Bepair  of  Fortifications." 

By  the  close  of  the  fiscal  year,  the  platforms  for  the  15-inch  guns 
had  been  completed,  about  one-eighth  of  the  sand  parapet  was  in  place, 
and  the  guns  and  carriages  were  mounted.  The  platform  and  breast- 
height  wall  for  the  8-inch  B.  L.  B.  gun  were  completed  and  carriage 
mounted  waiting  for  the  gun.  The  magazine  was  nearly  finished.  The 
15-inch  platforms  are  of  wood. 

Money  statement 

Amount  allotted  April  27  and  June  8,  1898 $7,400.00 

June  30,  1898,  amount  expended  during  fiscal  year 1, 15k  71 

July  1,1898,  balance  unexpended 6,248.29 

July  1, 1898,  outstanding  liabilities 4,297.13 

July  1, 1898,  balance  available 1,961.16 

FOBT  aOBGES,  MAINB. 

The  condition  of  this  old  work  and  its  armament  is  unchanged  since 
the  date  of  the  Annual  Report  of  1896. 

A  storehouse  estimated  to  cost  94,500,  for  the  storage  of  torpedo 
material,  was  in  progress  of  construction  during  the  year,  and  with  the 
exception  of  the  concrete  floor  is  practically  completed.  Minor  repairs 
of  the  old  work  have  been  made  during  the  last  fiscal  year,  the  chief 
item  being  the  raking  out  and  refilling  of  the  joints  of  the  lower  courses 
of  the  scarp  walls,  near  mean  low  tide,  from  which  the  mortar  had  been 
washed  by  the  sea  to  a  depth  varying  from  6  inches  to  2  feet  or  more. 
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Maneif  BtaiemenU. 

TORFSDOBS  TOB  HABBOB  DBFBN8B. 

Allotmeiii  of  October  30, 1897 $4,600.00 

June  30, 1896,  amoant  expended  dnriDg  fiscal  year 3,270.68 

Jo]  J  1, 1896,  balance  unexpended 1,229.32 

July  1, 1896,  ontetanding  fiabilities 100.00 

July  1, 1896,  balance  ayaUable 1,129.82 

PBBSBRYAHOir  AND  RBPAIB  OT  TOBTIVICAHONS. 

Jnly  1, 1897,  balance  unexpended $368.60 

Allotted  since 60.00 

418.60 
JnneSO,  1898,  amount  expended  during  fiscal  year 71.00 

July  1,1898,  balance  unexpended 347.60 

FOBT  PBEBLB,  MAINB. 

The  existing  project  for  the  artillery  defense  of  Portland  Harbor  con- 
templates the  ase  of  the  old  work  and  its  armament,  and  since  Novem- 
ber 30y  1896,  work  has  been  in  progress  on  the  constmction  of  a  battery 
for  sixteen  12  inch  mortars.  Daring  nearly  the  entire  time  since  com- 
mencement work  has  been  carried  on  by  donble  shifts,  giving  sixteen 
hoars'  work  daily  with  as  large  a  force  as  can  be  employed  to  advantage. 
At  the  close  of  the  fiscal  year  practically  all  the  excavation  was  com- 
pleted, all  the  platforms  were  completed,  all  the  base  rings  set,  and  one 
racer  was  in  position.  The  concrete  work  of  one  of  the  magazines  was 
nearly  completed.  Abont  6,662  cubic  yards  of  concrete  had  been  pat 
in  place  up  to  that  date.  The  details  of  qaantities  of  work  were  given 
in  the  Annnal  Beport  for  1897. 

The  construction  of  a  cable  tank  for  storage  of  submarine  cable  in 
connection  with  mining  defense  was  commenced  early  during  the  fiscal 
year,  and  the  tank  and  shed  covering  have  been  entirely  completed, 
except  the  painting  of  the  latter.  This  tank  is  47  feet  by  26  feet,  and 
has  a  capacity  of  thirty- six  drums,  the  actual  cost  of  the  tank  being 
$2,206.53  to  the  present  time. 

Under  the  head  of  "Preservation  and  Eepair,''  a  small  amount  of 
work  was  done  during  the  year,  the  principal  item  being  a  new  roof  on 
the  engineer  storehouse. 

One  15-inch  S.  B.  platform  was  changed  from  high  traverse  to  low, 
and  at  the  end  of  the  fiscal  year  work  was  in  progress  upon  two  more. 

Money  statements. 

OUN  AND  MORTAR  BATTKRIS8. 

July  1, 1897,  balance  unexpended $92,906.05 

Allotted  8UIC6 67,000.00 

159,906.05 
Jane  80, 1898,  amount  expended  during  fiscal  year 102,205.29 

Jnlv  I,  1898,  balance  unexpended 57,700.76 

Julyl,  IM  :,  outstanding  liabilities $7,392.40 

July  1,  18U8,  amount  covered  by  uncompleted  contracts 15, 432. 40 

22,824.80 

July  1,1898,  balance  available 34,875.96 
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TOBFXDOBB  TOB  HARBOR  PBTKirSR. 

July  1, 1897,ba1ftno«  nnexpended $8,200.00 

Jane  30, 1898,  amount  expended  during  fisoal  year 2,206.63 

July  1, 1898,  balance  nnexpended 993.47 

July  1, 1898,  outBtanding  liabilities 50.00 

July  1, 1898,  balance  avaUable 948.47 

PRKSBRYATEOir  AND  RBPAIR  OF  FORTIFICATIOK8. 

July  1, 1897,  balance  unexpended $1,554.47 

June  80, 18^,  amount  expended  during  fiscal  year 255.29 

July  1, 1898,  balance  unexpended 1,299.18 

July  1, 1898,  outetanding  DabUitiee 100.00 

July  1, 1898,  balance  ayailable 1,199.18 

Ab$traci  of  propoBalsfar  oementj  opened  March  SI,  1898. 


Vo. 


Bidder. 


perlOOpooDda.  Price  per  100  pound.. 


Amonntk 


New  York  and  Boeendale  Cement  Go., 
New  York,  N.  Y. 

SlandArd  Silioa    Cement  Co.,  New 
York,  N.  Y. 

Frank  H.  Sloan,  Baltimore,  Md 

The  Kelley  Island  Lime  and  Trans- 
port Co.,  ClerelsBd,  Ohio. 

Manhattan  Cement  Co.,  New  York, 
N.Y. 

Atlas  Cement  Co^  New  York,  N.  Y.. 

Charles  W.  Hall,  New  York,  N.  Y. . . . 

LawrenoeYille  Cement  Co.,  New  York, 
N.Y. 


5S|  oents  . 

63)  cents.. 
01  oents... 


80  cents  per  barrel,  of  800 
pounds. 


$2. 90  per  barrel,  of 
876  pounds. 

56  oents 

e4.4cents 


03  cents  per  barrel,  of  800 
pounds. 


$2,400.00 

11,836.00 

12,037.30 
18,725.00 

13,800.00 

12,600.00 
U,  49a  00 
2,790.00 


•Price  raised  to  65  cents  in  a  subsequent  letter. 


LUt  of  oontraoU,  fiecal  year  1898. 

Name  of  contractor:    W.  G.  Nash  (dosed). 
Date  of  contract:  August  29,  1896. 
Date  of  approval :    September  16,  1896. 
Time  for  commencement:  On  80  days'  notice. 
Time  for  completion :  As  may  be  required. 
Price  for  Portland  cement:  $2.06  per  barrel. 
Price  for  natural  cement :  86  cents  per  barrel. 

Name  of  contractor:  Frank  W.  Mason. 

Date  of  contract:  August  26, 1896. 

Date  of  approval :  September  1,  1886. 

Time  for  commencement:  On  notice  of  10  days. 

Time  for  completion:  As  required  by  the  engineer. 

Price  for  sand:  94  cents  per  cubic  yard. 

Name  of  contractor:  Atlas  Cement  Company. 

Date  of  contract :  April  26,  1898. 

Date  of  approval:  May  14,  1898. 

Time  for  commencetaaent :  Within  20  days  of  date  of  order. 

Time  for  completion :  June  30,  1898. 

Price  for  Portland  cement :  66  cents  per  100  pounds. 

Name  of  contractor:  New  York  and  Rosendale  Cement  Company. 

Date  of  contract:  April  20,  1898. 

Date  of  approval :  April  29,  1898. 

Time  for  commencement:  Within  20  days  of  date  of  order. 

Time  for  completion :  June  30,  1898. 

Price  for  natural  cement,  26|  cents  per  100  pounds. 
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POST  SOAMMBL,  MAINS. 

Minor  repairs  of  the  old  work,  inclnding  doors  of  magazines,  embra- 
Bare  shatters,  etc,  have  been  made  daring  the  last  fi^al  year.  The 
appropriations  for  this  purpose  are  inadequate. 

Two  L5-inoh  smoothbore  guns  and  carriages  were  mounted  during 
the  latter  part  of  the  fiscal  year. 

Money  statement. 

FSBSBRYATIOir  AND  REPAIR  OV  TOBTinOATIONB. 

July  lyl887,  baUmce  Qnexpended 1617.34 

AUoitednnce 660.00 

1,067.84 
June  90y  189Sy amount  expended  dorhig  fleoalyear 315.64 

Joly  1, 1896^  balance  unexpended 751J70 

Jalyl,189S,oatetanding  liabiUtiea 150.00 

jQlyl,lS96^balanoeayaUable 601.70 

PORT  McCLAKY,  MAINS. 

The  condition  of  this  old  work  is  unchanged  since  the  date  of  the 
Annual  Beport  for  1896.  The  only  work  of  importance  carried  on  dur- 
ing the  year  consisted  in  mounting  three  15-inch  guns  on  temporary 
wooden  platforms  during  the  latter  part  of  the  fiscal  year. 

Money  statement. 

FBB8BBYATI0N  AND  BBPAIB  OF  TORTIFICATIONS. 

July  1, 1897. balance  unexpended $111.96 

AllottodBince 2,400.00 

2,511.96 
June  80, 1898,  amonnt  expended  during  fiscal  year 1, 452. 78 

Jnly  1,1898,  balance  unexpended 1,059. 18 

July  l,1898>outetanding  liabilities 515.63 

Jnly  1,1898,  balance  ayailable 643.65 

POBTLAND  KBADy  KAINS. 

On  Battery  B  work  was  commenced  in  April,  1893,  and  is  completed, 
except  a  portion  of  the  ironwork,  trolleys,  etc,  yet  to  go  in  place.  Both 
guns  are  mounted.  On  Battery  C  work  was  commenced  in  October, 
1894,  and  is  completed,  with  the  exception  of  a  portion  of  the  ironwork 
yet  to  be  put  in  place.  All  the  guns  are  mounted.  An  emplacement 
for  a  6  inch  rapid-fire  gun  has  been  in  process  of  construction  under 
an  allotment  f^om  appropriation  for  '<  National  Defense,"  for  which  a 
separate  report  is  submitted.  The  total  expenditures  on  Batteries  B 
and  0  have  been  $213,910.59.  The  total  estimated  cost  of  the  work  is 
$224,000. 
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Monefy  statement 

GUN  AND  MORTAR  BATTBRIBS. 

Jnly  1,1897,  balance  unexpended $39,617.68 

AUottodBince 21,000.00 

60, 617. 68 
Jane  90, 1898,  amount  expended  during  fiscal  year 50, 528. 27 

July  1, 1898,  balance  unexpended 10,089.41 

July  1, 1898, outstanding  liabilities 533.24 

July  1, 1898,  balance  available 9,556.17 

Li$i  of  (Nm<raoto  in  forc$  during  fiical  year  1898. 

Name  of  contractor:  Ooolidge  &,  Wait. 

Date  of  contract:  August  26, 1896. 

Date  of  approyal :  September  17,  1896. 

Time  for  commencement:  On  award  of  contract. 

Time  for  completion:  As  may  be  required. 

Price  per  barrel  for  Portland  cement:  $2.22. 

Name  of  contractor :  W.  C.  Naeb. 

Date  of  contract:  August  29,  1896. 

Date  of  approval :  September  16, 1896. 

Time  for  commenceiueut :  On  thirty  days'  notice. 

Time  for  completion :  As  may  be  required. 

Price  per  barrel  for  natural  cement:  98  cents. 

Name  of  contractor:  George  C.  Place. 

Date  of  contract:  August  26,  1896. 

Date  of  approval:  September  16,  1896. 

Time  for  commencement:  On  award  of  contract. 

Time  for  completion :  As  required  by  engineer. 

Price  per  cubic  yard  for  sand:  $1.20. 

By  letter  dated  April  25,  1898,  the  Chief  of  Bn^neers  directed  the 
constraction  of  one  emplacement  for  a  6-iuch  rapid-fire  guu,  and  made 
a  provisional  allotment  of  $8,000  from  appropriation  for  <<  National 
Defense.''  The  work  was  commenced  during  May,  1898,  and  by  the 
dose  of  the  fiscal  year  the  excavation  had  been  completed  and  225 
cabic  yards  of  concrete  had  been  pat  in  place,  completing  the  platform, 
which  is  waiting  for  the  gun. 

Money  statement* 

Amount  allotted  AprU  25, 1898 $8,000.00 

June  30, 1898,  amount  expended  during  fiscal  year 91. 98 

July  1,  1898,  balance  unexpended 7,908.02 

July  1,  1898,  outstanding  liabilities 1,860.66 

July  1, 1898,  balance  available 6,047.36 

GBEAT  DIAMOND  ISLAND,  MAINE. 

Under  the  fortification  act  approved  May  7,  1898,  work  has  been 
authorized  upon  emplacements  for  two  12-inch  B.  L.  rifles  and  two  8inch 
B.  L.  rifles,  and  plans  and  estimates  have  been  directed  to  be  submitted 
for  a  battery  mounting  eight  12  inch  mortars.  Work  on  emplacements 
for  six  8-inch  guns  and  on  temporary  platforms  for  two  8- inch  converted 
rifles  has  been  in  progress  under  an  allotment  from  appropriation  for 
"National  Defense,"  of  which  a  separate  report  is  submitted.  Work  on 
the  two  12-inch  emplacements  has  been  in  progress  since  early  in  April, 
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1897,  under  a  contract  with  William  Morgan,  of  Trenton,  N.  J.  At  the 
dose  of  the  fiscal  year  the  excavation  was  nearly  finished;  about  2,908 
cabic  yards  of  concrete  had  been  put  in  place  and  the  anchor  bolts  for 
one  platform  set.  An  artesian  well  had  been  completed,  a  pumping 
plant  established  and  housed,  a  substantial  stone  wharf  and  roadway 
leading  thereto  had  been  completed.  The  progress  made  under  the  con- 
tract for  these  emplacements  has  not  been  satisfactory,  and  on  July  7, 

1898,  the  contract  was  annulled.  The  work  will  be  finished  by  day- 
labor  and  the  purchase  of  material  in  open  market. 

Money  $tatemenU 

OUN  AND  MORTAB  BATTKBIXB. 

Jnlyly  1897,  balaoce unexpended $72,612.38 

June  30,  1898,  amount  expended  daring  fiscal  year 27,676.29 

Jnly  1,  1898,  balance  nnexpended 44,836.09 

July  1,  1898,  ontBtanding  flabUitiee $7,832.83 

Jul  J  1, 1898,  amount  coyerad  by  uncompleted  contracts 35, 760. 66 

43,593.49 

July  1, 1898,  balance  ayailable 1,242.60 

Li$i  of  ooniraot$  in  force  during  fiscal  year  1898. 

Name  of  contractor:  William  Morgan.* 
Date  of  contract:  March  2,  1897. 
Date  of  approval:  March  16,  1897. 
Time  for  commencement:  April  1, 1897. 
Time  for  completion :  J  une  30, 1898. 

l^ame  of  contractor:  T.  W.  Kinser  8l  Sons.* 
Date  of  contract:  March  6, 1897. 

Ate  of  approval :  March  24, 1897. 

[me  for  commencement :  April  1, 1897. 
ime  for  completion :  May  1, 1898. 

March  18, 1898,  the  oonstrnction  of  six  emplacements  for  8- inch  gnns 
on  disappearing  carriages  was  directed  by  the  Chief  of  Engineers,  an 
allotment  of  $150,000  being  made  at  the  same  time  from  the  emergency 
appropriation  for  ^'National  Defense,"  act  of  March  9, 1898.  Detailed 
estimates  of  cost  for  this  work  Have  not  yet  been  completed. 

There  was  allotted  June  28,  1898,  from  the  same  appropriation  the 
snm  of  $3,000  to  provide  temporary  plattbrms  to  mount  two  8- inch  con- 
verted rifles  to  cover  the  mine  field. 

March  21, 1898,  work  was  commenced  at  the  site  of  the  batteries  for 
8-inch  disappearing  gans,  with  19  men,  which  had  been  increased  at 
the  close  of  the  fiscal  year  to  a  force  of  over  400,  and  work  was  carried 
on  by  donble  shifts,  giving  sixteen  honrs'  continuoas  work  each  day. 
New  plant  has  been  purchased  and  established,  including  stone  crush- 
ers, hoisting  engines,  concrete  mixers,  temporary  buildings  providing 
ample  storage  for  cement,  carpenter  shop,  blacksmith  shop,  etc.,  and 
a  substantial  pile  wharf,  with  wooden  deck  41  feet  by  45  feet,  with  a 
depth  of  8  feet  at  mean  low  tide  at  its  face,  has  been  constructed;  an 
artesian  well  has  been  sunk  to  a  depth  of  216^  feet,  from  which  there 
flows  a  supply  of  good  water,  to  be  increased  by  pumping.  In  addition 
to  the  plant  obtained  by  purchase,  practically  all  the  old  plant  which  was 

*  For  details  and  pricee  of  work  under  the  contract  see  abstract  of  bids  submitted 
with  Annual  Keport  for  fiscal  year  1897.  Contract  with  T.  W.  Kinser  ^  Bona  com- 
pleted. 
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used  in  the  constraotion  of  batteries  at  PortlaDd  Head  has  been  trans- 
ferred to  this  work.  At  the  close  of  the  fiscal  year  about  9,535  cabio 
yards  of  rock  and  2,885  cubic  yards  of  earth  had  been  excavated,  nearly 
completing  the  excavation  of  Battery  A.  A  supply  of  cement  and  sand 
had  been  brought  to  the  site  and  preparation  of  false  work  preliminary 
to  putting  in  concrete  had  been  commenced.  Contracts  have  been  made 
for  the  cement  to  be  used  for  the  construction  of  these  emplacements. 
The  temporary  platforms  for  the  8-inch  converted  rifleSi  with  maga- 
zine, have  been  completed  and  the  guns  are  mounted. 

Money  sUUemewU. 

FOB  BMPUICKMBNTS  FOB  8-INCH  B.  L.  B.  OUNa 

AmonntaUotted  March  18, 1898 $150,000.00 

JniiedOi  1898,  amoont  expended  dnriDg  flsoal  year 22,928.80 

J11I7  1, 1898,  balance  unexpended 127,071.20 

July  1, 1898,  oatetanding  liabilities $29,435.33 

Joly  1. 1898,  amount  ooyered  by  oncompleted  contracts 43, 350. 00 

72,785.83 

Joly  1, 1896, baUnoeayailable 54,285.87 

BXPKMDITUBB8. 

Battery  A $14,790.88 

Battery  B 6,037.80 

Battery  D 2,160.62 

FOB  TWO  8-INCH  CONVBRTKD  BITLBS. 

Amount  aUoted  Jnne  28, 1898 $3,000.00 

Jnly  1, 1898,  balance  unexpended 3, 000.00 

July  1, 1898,  ontotanding  liabUitiea 1,845.61 

Jnly  1,1898,  balance  available 1,11^.39 

Ahsirad  of  propo9al$  far  fwmiBhing  cement  Mardk  SI,  1898. 


No. 

Bidden. 

15.000  barrels  Portland 
oementiprioe. 

16,000  barreUnatnnl 
oement,  prioe. 

Amonnft 

New  York  and  Koeendale Cement  Co., 

80  cents  per  barrel,  of 
300  ponnds. 

$12,000.00 

New  York,  N.  Y. 
Standard  BUioa  Cement  Co.,   Naw 

York.N.Y. 
▲Uaa  Cement  Co.,  New  York,N.  Y... 

V^ankH.  Sloan,  Baltimore.  Md 

Lawrencayilla  Cement  Co.,  New  York, 
N.  Y. 

47f  oents  per  100 

ponnds. 
$2.00  per  barrel,  of  875 

pounds. 
534  cents  per   100 

pounds. 

28,60.50 
81,850.00 

80,008.75 

03  oents  per  barrel,  of 
800  ponnds. 

13,050.00 

lAti  of  oonUuoU  in  foroe  during  the  fleoal  year  2898. 

Name  of  contractor:  Atlas  Cement  Company. 

Date  of  contract:  April  18. 1898. 

Date  of  approval:  April  24, 1898. 

Time  for  commencement:  April  15, 1898. 

Time  for  completion :  Noyember  1,  1898. 

Price  for  Portland  cement:  $2.09  per  barrel  of  375  pounds. 

Name  of  contractor:  New  York  and  Bosendale  Cement  Company. 

Date  of  contract:  April  19.  1898. 

Date  of  approval :  April  29, 1898. 

Time  for  oommencement:  April  15. 1898. 

Time  for  oompletion:  Noyember  30,  1898. 

Fiioe  fi>r  natural  oement:  26|  oents  per  100  pounds. 
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BAB  HABBOB,  MB. 

The  project  .for  temporary  defense  of  Bar  Harbor  provides  for  two 
8-inch  converted  rifles  and  two  lO-inch  8.  B.  gnns,  all  mounted  on 
temporary  wooden  platforms.  The  work  was  ordered  in  April,  1898, 
and  on  Jane  23, 1898,  an  allotment  of  $6,000  was  made  from  appro- 
priation for  ^^  National  Defense."  The  consent  of  the  owners  of  the 
sites  was  secared,  the  materials  were  purchased  and  shipped,  and  the 
gnns  and  carriages  were  delivered  at  Bar  Harbor  daring  the  month  of 
May,  1898. 

Money  Hatement 

Amoant  allotted  June 28,  ISdS $6,000.00 

July  1, 1898,  balance  nnexpended 6,000.00 

July  1, 1886,  oatBtanding  Iiabitities 3,164.00 

July  1, 1898,  balance  ayailable 8>836.00 

P0BT8M0XJTH  HABBOB,  NBW  HAMPSHIBB. 

A  contract  for  the  constraction  of  the  emplacements  for  the  8-inch 
gans  was  entered  into  December  30, 1896;  work  was  commenced  on  the 
14th  of  April,  1897,  and  has  been  in  operation  continaoasly  since, 
except  a  short  period  daring  the  winter  months.  The  work  is  now 
nearly  completed,  and  gans  are  moanted. 

Minor  repairs  have  been  made  to  the  baildings,  etc.,  ander  a  small 
allotmentfh)m  appropriation  ^^Preservation  and  Repair  of  Fortifications.'' 

This  post  has  been  garrisoned  daring  a  part  of  the  fiscal  year  1898. 

Money  HatemenU. 

QXnX  AND  MOBTAB  BATIBSIBS. 

July  1,1897,  balance  unexpended $62,688.80 

June  30, 1898,  amount  expended  during  fiscal  year 26,794.56 

Jnly  1, 1898,  balance  nnexpended 26,894.26 

July  ly  1898,  ontotanding  liabilities $3,156.40 

July  1, 1898,  amoont  eoyered  by  uncompleted  contracts 22, 682. 04 

26,837.44 

July  1, 1808,  balance  available 56.81 

TORFEDOBS  FOB  HABBOB  DBFENSB. 

July  1, 1897,  balance  unexpended $1,000.00 

Jnly  1, 1898,  amount  coyerod  by  uncompleted  contracts 600. 00 

July  1,1898,  balance  available 600.00 

PBBSBBYATIOIV  Ain>  BEFAIR  OF  FORTIFICATIONS. 

July  1, 1897,  balance  nnexpended $323.00 

Allotted  since 800.00 

1,123.00 
June  30, 1898,  amount  expended  during  flseal  year 124.50 

Jnly  1, 1898,  balance  unexpended 998.50 

Julyl,  1898,  outstanding  liabUities 10.00 

Jnly  1,  1888,  balance  available 988.50 
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H8t  of  oontraoto  in  farce  during  fiecal  year  1S98. 

Name  of  contractor:  The  Hartford  Paving  and  Construction  Company. 
Date  of  contract:  December  30, 1896. 
Date  of  approval :  Febmary  1^  1897. 
Time  for  commencement :  April  15, 1897. 
Time  for  completion :  July  31,  1898. 

For  detailB  and  prices  see  abstract  of  bids  submitted  with  Annual  Report  for  fiscal 
year  ending  June  30, 1897. 

By  letter  dated  April  27, 1898,  the  Chief  of  Engineers  directed  the 
preparation  of  emplacements  for  two  8-inch  B.  L.  B.  gans  mounted  on 
strengthened  barbette  carriages  for  15-inch  smooth-bore  guns,  and 
made  a  provisional  allotment  of  $6,000  from  appropriation  '^  National 
Defense."  It  was  decided  to  locate  these  gans  on  the  outer  line  of 
defense,  there  being  already  at  this  place  platforms  for  15-inch  S.  B. 
guns  of  the  latest  approved  type.  The  carriages  were  received  during 
the  month  of  June,  1898,  have  been  mounted  and  are  waiting  for  the 
guns,  but  have  not  yet  been  strengthened  to  receive  them.  The  guns 
will  be  mounted  when  received,  and  suitable  disposition  will  be  made 
for  the  service  of  ammunition. 

Money  statement. 

Amount  allotted  April  27, 1898 $6,000.00 

Joly  1, 1898,  balance  unexpended 6,000.00 

TORPEDOES  FOR   HARBOR  DEFENSE. 

The  project  for  torpedo  defense  on  the  coasts  of  Maine  and  New 
Hampshire  includes  Penobscot  and  Kennebec  rivers,  and  Portland 
Harbor,  Maine,  and  Portsmouth  Harbor,  New  Hampshire.  Allotments 
for  this  purpose  aggregating  $23,300  have  been  made  from  appropria- 
tion for  *' National  Defense'' jsince  the  passage  of  the  act  of  March  9, 
1898.  During  April,  1898,  mines  were  placed  in  three  channels  leading 
into  Portland  Harbor. 

Early  in  May  mines  were  placed  in  Portsmouth  Harbor,  and  in  the 
Kennebec  and  Penobscot  rivers.  The  operations  included  collection  of 
large  quantities  of  material,  hire  of  tug  boats,  lighters,  and  a  force  of 
boatmen.  The  active  force  engaged  on  this  work  included  also  an  engi- 
neer detachment  of  10  men  from  Willets  Point,  N.  Y.  Patrol  boats 
have  also  been  maintained  in  Portland  Harbor,  Kennebec  River,  and 
Penobscot  liiver,  Maine.  Besides  this,  six  mining  casemates  have  been 
equipped,  and  electricians  stationed  at  each. 

Money  statement. 

Amonnte  allotted $23,300.00 

Jane  30, 1898,  amount  expended  dnring  fiscal  year 7, 693. 02 

July  1, 1898,  balance  anezpended ., 16, 706. 98 

July  1,1898, outstanding  liabilities 13,558.54 

July  1, 1898,  balance  available 2,148.44 


4  B. 
BOSTON  HARBOR,  MASSACHUSETTS. 

OfiQcer  in  charge,  Ool.  Samuel  M.  Mansfield,  Corps  of  Engineers; 
assistant,  Maj.  John  Stephen  Sewell,  IT.  S.  Volunteers,  Lieutenant, 
Oorps  of  Engineers. 

Mnplacements  for  five  10-inch  guns,  disappearing  carriages^  and  for  two 
4-inok  rapid-fire  guns. — ^The  present  approved  project  covers  the  build- 
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ing  of  three  emplacements  for  10-inch  guns.  In  addition,  the  building 
of  two  emplacements  for  10-inch  guns  and  two  emplacements  for  rapid- 
fire  guns  was  authorized  under  the  appropriation  for  ^'  Kation^  Defense/' 
act  of  March  9,  1898. 

At  the  beginning  of  the  year  there  remained,  to  complete  the  three 
10-inch  emplacements,  the  installation  of  an  electric-light  plant,  and  the 
providing  of  ammunition  service,  magazine  doors,  railing,  and  ladders. 

During  the  year  the  electric-light  plant  was  installed,  the  ammuni- 
tion service  nearly  completed,  materials  for  magazine  doors  and  for 
railing  advertised  for,  and  the  ladders  ordered. 

Three  10-inch  disappearing  guns  and  carriages  were  mounted.  * 

The  following  platforms  are  now  ready  for  their  armament:  Five 
modern  10- inch  riHes,  disappearing  carriages  (two  constructed  under 
appropriation  for  "National  Defense,'^  act  of  March  9, 1898);  two  modern 
4-inch  rapid-fire  guns  and  mounts  (Driggs-Schroeder). 

Money  statement. 

July  1, 1897,  balance  available $14,296.70 

Expended  dnrlDg  fiscal  year 9,619.87 

Jnly  1, 1898,  balance  available 4,676.83 

By  letters  of  March  18, 1898,  and  April  23, 1898,  allotments  amount- 
ing to  $74,000  were  made  by  the  Chief  of  Engineers  from  the  appro- 
priation for  "  National  Defense,"  act  of  March  9, 1898,  for  the  construc- 
tion of  two  10-inch  gun  emplacements,  and  by  letters  of  May  3,  1898, 
and  June  7, 1898,  allotments  amounting  to  $9,090  were  made  by  the 
Chief  of  Engineers,  from  the  same  appropriation,  for  the  construction 
of  two  emplacements  for  rapid-fire  guns. 

A  project  and  estimate  for  the  former  was  submitted  to  the  Chief  of 
Engineers  by  letter  dated  April  21,  1898,  and  for  the  latter  by  letter 
dated  June  3, 1898. 

Work  was  begun  on  the  two  10-inch  gun  emplacements  on  March  28, 
1898,  and  on  the  two  emplacements  for  rapid-fire  guns  on  May  17, 1898. 

At  the  end  of  the  fiscal  year  about  three-fourths  of  all  excavation 
and  fill  had  been  completed  and  the  four  platforms  were  ready  for  their 
mounts.  The  rapid-fire  guns  and  mounts  are  on  hand  and  will  be 
placed  in  position  as  soon  as  possible. 

Work  is  to  be  continued  on  these  emplacements  as  rapidly  as  possible,, 
and  it  is  expected  to  have  them  completed  by  the  end  of  September,  1898. 

The  amounts  and  dates  of  the  appropriations  for  this  work  were  as 
follows: 

March  18, 1898 $50,000 

April  23, 1898 24,000 

May  3, 1898 6,000 

June  7, 1898 3,090 

83,090 

Money  statement 

AUotted 183,090.00 

Expended  during  fiscal  year 19,760.44 

July  1, 1898,  balance  available 63,329.66 

Emplacements  for  five  10-inch  gunsy  disappearing  carriages j  and  for  two 

4,7-inch  rapid-fire  guns. — At  the  beginning  of  the  fiscal  year  the  gun 

platforms  of  emplacements  !N^os.  1,  2,  3,  and  4  and  the  parapets  of 

emplacements  Nos.  1, 2,  and  3  were  completed;  the  excavation  for  para- 
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pet  walls  and  magazines  for  emplacement  No.  4  was  nearly  ready  for 
concreting,  and  the  excavation  for  emplacement  Ko.  5  was  partly  done. 

The  masonry  construction  for  loading  platforms  had  not  then  been 
begun. 

One  casemate  for  a  rapid-fire  gnn  was  completed,  with  the  exception 
of  opening  the  port. 

Daring  the  year  about  four-fifths  of  all  excavation  was  completed. 
Parapet  walls  of  emplacements  Kos.  1, 2,  and  3  were  finished,  that  of 
emplacement  No.  4  nearly  so,  and  that  of  No.  5  about  one-half  done. 
The  loading  platform  of  No.  1  was  completed;  and  of  Nos.  2,  3,  4,  and 
5,  all  done  except  the  granolithic  finish. 

Two  emplacements  for  rapid  fire  guns,  authorized  to  be  constructed 
under  the  appropriation  for  ''National  Defense,''  act  of  March  9, 1898, 
are  about  one-half  done. 

Ammunition- service  trolley  beams  were  placed  in  position  on  emplace- 
ments 1, 2,  and  3. 

An  electric-light  plant  of  25  kilowatts  capacity  was  installed  and 
service  magazines  were  wired  and  lighted;  a  permanent  structure  for 
this  plant  has  yet  to  be  built 

A  cable  tank  was  constructed  and  is  now  completed,  with  the  excep- 
tion of  some  necessary  painting  and  the  installation  of  a  traveler  for 
handling  drums,  and  a  windmill  or  pump.  A  separate  report  is  sub- 
mitted for  this  work. 

A  new  wharf  was  built  on  the  site  of  the  old  one  on  the  north  side 
of  the  island.  It  extends  into  water  of  sufficient  depth  (12.5  feet  at 
mean  low  water)  to  accommodate  the  craft  delivering  materials  and 
supplies  to  the  fort. 

Five  10-inch  guns  on  disappearing  carriages  and  two  4.7-inch  BIswick 
rapid-fire  guns  were  mounted,  the  latter  under  the  appropriation  for 
^<  National  Defense." 

The  following  guns  are  on  hand:  Five  10-inch  rifles,  disappearing 
carriages,  all  mounted;  two  4.7-inch  Elswick  rapid-fire  guns,  a) 
mounted. 

Money  statement 

Jnly  1, 1897,  balance  available $178,628.20 

Expended  dnriDg  fiscal  year 88,520.86 

July  1, 1898,  balance  available 90,007.84 

On  April  6  and  20,  1898,  allotments  aggregating  $14,740  were  made 
from  the  appropriation  for  "National  Defense,"  act  of  March  9, 1898,  to 
complete  two  emplacements  for  rapid-fire  guns. 

A  project  and  estimate  for  this  work  was  submitted  to  the  Depart- 
ment on  April  18,  1898. 

Excavation  was  begun  on  April  16, 1898,  and  the  mounting  of  the 
guns  on  their  finished  platforms  was  completed  on  May  16, 1898. 

At  the  end  of  the  fiscal,  year  the  excavation  was  practically  finished, 
and  about  one-half  of  all  concrete  work  was  completed. 

Work  is  to  be  continued  on  these  emplacements  as  rapidly  as  possi- 
ble, and  it  is  expected  to  have  them  completed  in  August,  1898. 


Money  statement. 
July  1, 1888,  balance  available 11,653.97 


Allotted $14,740.00 

Expended  dnring  fiscal  year 3,186.03 
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Mortar  battery  far  sixteen  12ineh  mortars. — The  detailed  plans  of  this 
battery  were  approved  by  the  Ohief  of  EngiDeers  April  14, 1891. 

Operations  have  been  limited  to  the  construction  of  the  southwest 
battery,  and  funds  were  provided  to  build  it  and  to  mount  the  mortars. 

On  June  30, 1897,  this  battery  had  been  completed  and  had  been 
tamed  over  to  the  commandiug  officer,  Fort  Warren,  Mass.,  for  use  and 
care  by  the  troops  on  July  25, 1896,  in  accordance  with  provisions  of 
Army  Regulations,  1486,  under  authority  of  the  Acting  Secretary  of 
War,  dated  June  29, 1896. 

It  is  now  in  the  charge  of  an  artillery  garrison. 

In  October,  1897|  the  balance  of  funds  on  hand  was  transferred  to 
the  mortar  battery  for  eight  124nch  mortars  and  the  work  dropped  by 
anthority  of  the  Department. 

On  April  6, 1898,  an  allotment  of  $275  was  made  from  appropriation 
for  <<  Preservation  and  Repair  of  Fortifications,"  for  repair  of  the  elec- 
tric-light plant. 

The  necessary  repairs  were  made  during  the  month  of  April,  1898. 

Money  statement* 

RXPAIRB  TO  ELKCTRIC  PLANT. 

Allotted  dnring  flnoal  year $276.00 

Expended  daring  fiscal  year 105.04 

Jnly  1, 1898,  balance  ayailable 169.96 

On  June  14, 1898,  $500  was  allotted  from  the  appropriation  for  <<Gun 
and  Mortar  Batteries,"  for  the  purx>08e  of  easing  the  slopes  around  the 
mortar  carriages. 

Operations  were  commenced  in  June,  and  at  the  date  of  this  report 
the  alterations  are  in  progress. 

Money  statement, 
Jnly  1, 1898,  balance  available ;..  $600.00 

Three  emplacements  for  12'inch  rifles^  disappearing  carriages. — This 
work  was  authorized  on  March  18,  1898,  and  funds  allotted  therefor 
from  the  appropriation  for  "  National  Defense,"  act  of  March  9, 1898. 
A  preliminary  project  and  estimate  was  submitted  on  April  18, 1898. 

Construction  work  was  commenced  in  April,  1898,  and  at  the  date  of 
this  report  the  three  gun  platforms  are  completed  ready  for  mountiDg 
of  guns  and  carriages.  Excavation  for  the  site  and  rammed  earth 
embankment  have  been  completed  in  preparation  for  concrete  con- 
struction of  magazines  and  protective  works,  upon  which  nothing  has 
been  done. 

Money  statement. 

Allotted ...$161,680.00 

Expended  during  fiscal  year 11,888.04 

Jnly  1,  1898,  balance  available 139, 791. 96 

Mortar  lattery  for  eight  IJS-inch  mortars. — ^The  Commonwealth  of  Mas- 
sachusetts ceded  jurisdiction  over  the  site  to  the  National  Government 
by  act  approved  April  6, 1897. 

Plans  prepared  by  The  Board  of  Engineers,  dated  August  1, 1889, 
provided  for  a  battery  of  sixteen  12inch  mortars  at  this  site. 

By  Department  letter  of  April  6,  1897,  plans  and  estimates  for  the 
construction  of  emplacements  for  eight  12-inch  mortars  were  called  for. 
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These  were  prepared  and  sabmitted  on  July  17, 1897,  and  an  allotment 
of  $108,000  was  made  July  22, 1897,  from  appropriation  for  <<Gan  and 
Mortar  Batteries,"  act  of  March  3, 1897. 

The  working  drawings  and  specifications  w<^e  finished  when,  in 
March,  1898,  the  purchase  of  the  laud  was  finally  consummated. 

On  May  14, 1898,  bids  were  opened.  The  award  was  made  to  Yates 
&  Triest,  of  New  York,  the  lowest  bidders,  and  contract  was  entered 
into  on  June  9, 1898. 

Excavation  was  begun  on  June  15, 1898. 

At  the  end  of  the  fiscal  year  the  work  of  excavation  was  well  nnder 
way,  the  erection  of  temporary  buildiugs  was  in  progress,  and  part  of 
the  wharf  material  had  been  received. 

Money  statement. 

Allotted  dnriog  fiscal  year $108,000.00 

Expended  during  fiscal  year 100.00 

July  1, 1898,  balance  available 107,900.00 

Two  empUicements  for  12- inch  rifles^  nondisappearing  carriages. — 
Instructions  were  received  under  date  of  A])ril  25,  1898,  to  construct 
two  emi»]acements  for  12-iuch  guns  on  barbette  carriages  with  funds 
allotted  from  the  appropriation  for  '<  National  Defense,"  act  of  March 
9, 1898. 

A  topographical  sarvey  of  the  site  was  immediately  begun  and  prep- 
arations made  of  preliminary  plans  and  estimates  with  a  view  to  vig- 
orous operations  in  the  field  at  the  earliest  possible  moment. 

By  the  Ist  of  June  the  survey  of  the  site  was  finished  and  plotted, 
and  work  had  begun  on  the  plans  and  carried  so  far  as  to  permit  a 
beginning  of  work  of  excavation  on  the  site  before  the  close  of  the 
month.  Investigations  were  also  nearly  completed  for  supplies  of 
necessary  material  for  construction  and  means  of  delivery,  which 
involved  the  construction  of  a  spur  railroad  track  in  connection  with 
the  road  of  the  New  York,  New  Haven  and  Hartford  Bailroad  Com- 
pany, which  skirts  the  foot  of  the  bluff. 

Money  statement. 

Allotted $80,000.00 

Expended  during  fiscal  year 126.00 

Jnlyl,  1898,  balance  available 79,875.00 

Range-finding  communications. — The  approved  project  was  to  estab- 
lish communications  for  range-finding  service. 

An  allotment  was  made  on  April  26, 1898,  of  $4,800  from  the  appro- 
priation for  <<  National  Defense,"  act  of  March  9, 1898. 

Money  statement. 

Allotted $4,800.00 

Expended  during  fiscal  year 1,245.12 

July  1, 1898,  balance  available 3,654.88 

Storage  for  torpedo  material. — Under  instructions  of  the  Chief  of 
Engineers,  dated  August  14, 1896,  detailed  plans  and  estimated  cost  of 
a  cable  tank  for  use  in  submarine  mine  defense  of  Boston  Harbor  was 
submitted  on  Jnnuary  11, 1897. 

A  site  was  selected  for  this  structure,  and  provision  was  made  for  the 
wet  storage  of  all  cable  necessary  for  the  service,  as  planned  by  The 
Board  of  Engineers. 
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Under  date  of  May  20, 1897,  a  report  was  sabmitted,  with  a  list  of 
personuel  and  material  required  to  execute  the  approved  project  for 
the  submarine-miDe  defense  of  Boston  Harbor,  with  a  recommendatiou 
that  a  base  of  operations  be  established,  to  which  the  torpedo  material 
should  be  removed.  This  received  the  approval  of  the  Chief  of  Engi- 
neers, by  indorsement,  May  27, 1898. 

On  January  13, 1897,  an  allotment  of  $4,300  was  made  for  the  con- 
struction of  a  cable  tank,  and  on  July  28, 1897,  one  of  $1,035  was  made 
for  tbe  removal  of  torpedo  material  to  the  place  selected  as  a  base  of 
operations. 

At  the  beginning  of  the  fiscal  year  work  on  the  cable  tank  had  only 
just  begun. 

During  the  year  the  cable  tank  was  finished,  with  the  exception  of 
the  erection  of  a  windmill  or  pump  and  the  application  of  a  final  coat 
of  paint  to  the  shed.  All  torpedo  material  was  removed  and  cleaned 
and  stored. 

Money  statement 

Jnly  1, 1S97,  balance  available $4,258.96 

AUotted  since 1,035.00 

5,293.96 
Expended  during  fiscal  year 8,289.71 

Jnly  1,1898,  balance  available 2,004.25 

Purchase  of  torpedo  material — On  May  14,  1808,  an  allotment  was 
made  bv  the  Chief  of  Engineers,  from  the  appropriation  for  ^^  Torpedoes 
tor  Harbor  Defense,  January  1, 1899,"  act  of  March  4, 1898,  of  $25,000, 
for  the  purchase  of  additional  torpedo  material,  required  for  the  general 
submarine  mine  defense  of  Boston  Harbor,  and  to  be  applied  to  the 
purchase  of  cable. 

AU  the  cable  was  purchased  during  the  fiscal  year.  * 

Money  statement 

Allotted  daring  fiscal  year $25,000.00 

Expended  during  fiscal  year 6,047.76 

July  1, 1898,  balance  available 18,952.24 

Planting  mines  {Ifational  Defense). — The  approved  project  involves 
the  use  of  506  mines  of  all  kinds,  17  miles  of  multiple  cable,  54  miles 
of  single  conductor  cable,  the  corresponding  number  of  switch  boxes, 
junction  boxes,  etc.,  and  if  full  charge  be  allowed,  to  ground  mines, 
and  150  pounds  each  to  No.  43  mine  cases,  62,000  pounds  of  dynamite. 
In  addition  It  contemplates  the  purchase  of  explosives  and  the  laying 
of  400  improvised  mines  in  Broad  bound  and  Nahant  Bay. 

By  the  1st  of  April,  5,500  pounds  of  75  per  cent  dynamite  had  been 
ordered,  and  during  the  month  of  April  2,000  service  fuses  and  2,000 
cut-offs  and  40,000  pounds  of  75  per  cent  dynamite  were  received  and  a 
project  submitted  for  the  use  of  improvised  mines  in  Broad  Sound  and 
Naiiant  Bay. 

All  the  necessary  casemate  instruments  for  Boston  Harbor  prox)er, 
6  miles  of  multiple  cable  and  8  miles  of  single  conductor  cable,  were 
supplied  from  the  Engineer  Depot;  also  252  service  fuses  and  168  cut- 
offs. All  the  mine  cases  and  anchors  were  on  hand,  also  a  small  supply 
of  lowering  and  mooring  rope,  and  nearly  all  the  shackles  and  junction 
boxes  required. 

A  small  supply  of  loading  wire,  fuse  wire,  rubber  packing,  rubber 
tubing,  etc.,  was  received  from  the  Engineer  Depot.    No  false  seats 
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for  the  glands  of  the  switoh  boxes  were  sapplied,  and  the  brass  wash- 
ers sent  were  too  large. 

AH  small  supplies,  such  as  washers,  tnrks  bead  collars,  etc.,  needed 
for  loading  mines  and  switch  boxes,  were  ordered  in  the  open  market, 
and  received.  Ten  miles  of  moltiple  cable  and  20  miles  of  single  con- 
ductor cable  were  ordered,  and  most  of  it  is  delivered.  One  cable 
machine  was  discovered  here,  after  a  long  search,  which  was  not  work- 
ing for  the  Engineer  Depot;  otherwise  no  cable  could  have  been 
obtained.  While  it  still  seemed  improbable  that  any  armored  cable 
other  than  shipments  promised  by  the  engineer  depot  could  be 
obtained,  one-half  mile  of  lead  armored  7-core  cable  and  8  miles  of 
lead  armored  single  core  cable  were  ordered  and  received.  The  latter 
will  be  utilized  in  Broad  Sound.  Some  of  it  has  been  used  for  wiring 
the  gun  batteries,  where  a  cable  had  to  be  buried. 

All  the  firing,  testing,  and  signal  batteries  supplied  from  the  Engineer 
Depot  were  overhauled,  cleaned,  and  put  in  good  order. 

The  Leclanch6  cells  needed  cleaning  very  badly,  and  as  there  were 
altogether  about  400  of  them,  including  service  detectors  and  testing 
batteries,  this  was  quite  a  task.  A  large  number  had  to  be  unsealed, 
zincs  cleaned,  and  cells  charged  all  over  again. 

The  casemates  were  opened  up,  cleaned  out,  wired,  equipped  with 
benches  and  blowers  for  ventilation  and  drying  out,  and  about  two- 
thirds  of  their  electrical  equipment  was  put  in. 

About  42  switch  boxes  were  loaded,  63  mines  loaded  in  all  respects, 
and  about  100  compound  plugs  in  addition  were  charged.  About  125 
circuit  closers  in  addition  to  those  in  the  mines  and  plugs  above  referred 
to  were  adjusted,  and  the  fuses  and  loading  wires  attached.  Fuses  and 
loading  wires  were  prepared  for  about  100  more. 

Orders  to  plant  the  mines  were  received  on  April  23.  At  that  time 
preparations  were  in  progress  for  laying  cable,  a  suflBcient  quantity  to 
begin  on  having  been  received.  A  strong  easterly  gale  began  on  that 
day  and  continued  until  the  afternoon  of  April  30.  The  sea  raised  by 
this  was  so  rough  that  it  was  physically  impossible  to  plant  the  mines. 
Continued  efforts  were  made,  at  the  risk  of  the  lives  of  the  men,  bat 
all  that  could  be  accomplished  was  to  lay  6  multiple  cables,  2  of  which 
could  not  be  extended  quite  to  the  grand  junction  boxes. 

During  the  month  of  May  mines  were  assembled  and  planted  in 
Boston  Harbor  proper,  and  multiple  cables  were  run.  All  shore  work 
except  insertion  of  dynamite  and  assembling  of  mines  was  finished. 
The  equipment  of  the  casemates  was  practically  completed. 

With  the  exception  of  May  30,  on  which  no  work  was  done  because 
of  the  holiday,  and  May  31,  the  last  ten  days  of  May  were  so  rainy, 
rough,  and  foggy,  that  very  little  could  be  accomplished  on  the  water, 
so  that  the  mines  represent,  in  reality,  only  about  three  weeks'  work, 
and  part  of  that  time  was  consumed  in  getting  the  working  parties 
into  training.  On  the  l^ahant  project  nearly  all  the  preliminary  shore 
work,  except  loading  and  assembling  the  mines,  was  finished  for  half 
of  the  total  number  contemplated.  Twenty-five  thousand  pounds  of 
Forcite  gelatine  and  25,600  pounds  of  75  per  cent  dynamite  were 
received.  Two  of  the  improvised  mines  were  loaded  with  the  gelatine 
and  exploded,  for  the  x)urpose  of  determining  whether  the  gelatine 
would  surely  detonate  with  a  priming  charge  of  1  pound  of  dynamite, 
whether  the  spacing  between  mines  to  be  exploded  individually  could 
be  reduced,  and  whether  the  improvised  circuit  closers  recovered  from 
the  shock  of  neighboring  explosions  with  the  desired  degree  of 
quickness. 
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There  was  no  donbt  of  the  perfect  detonation  of  the  gelatine.  An 
empty  barrel,  sach  as  that  used  for  the  mine  cases,  had  its  head 
knocked  in  at  a  distance  of  100  feet,  showing  that  the  greater  spacing 
adopted  in  the  project  was  probably  a  minimum,  and  the  recovery  of 
the  circuit  closer  was  satisfactory. 

In  Boston  Harbor  proper  much  trouble  was  experienced  with  leaky 
switch  boxes,  notwithstanding  the  utmost  care  in  loading. 

In  the  minority  of  cases  the  triple  boxes  have  been  raised  and  the 
switch  boxes  taken  out  This  may  slightly  complicate  the  working  of 
the  mines  in  action,  but  it  makes  their  operation  certain  until  at  least 
one  mine  of  a  triple  group  is  exploded ;  and,  with  the  leaky  switch  boxes, 
no  certainty  of  action  was  assured  at  all.  JDuring  the  dense  fogs  which 
prevailed  duriug  the  latter  part  of  May,  two  or  three  sailing  vessels 
blundered  into  the  mine  fields  and  dropped  their  anchors.  One  was 
discovered  by  the  patrol  boat  and  compelled  to  cut  her  anchor  line  and 
move  out;  but  the  daily  tests  indicate  that  the  others  have  seriously 
damaged  one  grand  group. 

The  indications  of  damages  reported  last  month  have  proved  to  be 
dae  almost  entirely  to  leaky  switch  boxes,  but  there  seems  no  doubt 
that  the  sailing  vessels  referred  to  have  really  done  some  damage  this 
time  with  their  anchors.  The  fog  was  so  thick  it  was  imposi^ible  for 
any  vessel  to  know  clearly  where  she  was,  and  equally  impossible  for 
the  patrol  boat  to  see  all  vessels. 

By  the  first  of  June  all  material  required  for  the  execution  of  the 
entire  project  had  been  ordered  and  received. 

During  the  greater  part  of  June  one  steam  lighter  and  two  small 
tugs,  with  a  force  of  linemen  and  boatmen,  were  engaged  in  overhauling 
and  repairing  the  mines  planted. 

One  mine  proved  to  be  leaky  owing  to  an  injury  received  while  in 
store  at  Fort  Warren,  two  have  been  sunk  by  the  propellers  of  steamers, 
and  one  was  set  adrift  by  a  schooner  which  anchored  among  the  mines 
in  a  fog.  One  of  the  leaky  mines  was  exploded.  The  two  others  will 
be  destroyed  as  soon  as  possible. 

Money  statements 

Anotted $88,700.00 

Expended  during  fiscal  year 30,838.50 

July  1, 1898,  balaijce  avaUable 37,861.50 

Sites. — Under  date  of  August  17,  1896,  the  ofiicer  in  charge  was 
requested  to  report  the  areas  which  he  thought  should  be  acquired  as 
sites  for  works  for  the  defense  of  Boston  Harbor,  to  be  located  on  land 
not  now  owned  by  the  United  States,  as  indicated  in  the  approved  proj- 
ect of  The  Board  of  Engineers  dated  August  1,  1889,  the  names  of  the 
owners,  the  area  owned  by  each  owner,  the  improvement  thereon,  if 
any;  the  lowest  price  at  which  each  owner  will  probably  sell;  whether 
sucn  prices  are  considered  by  him  reasonable;  and  whether,  in  his 
opinion,  the  sites  should  be  purchased  by  agreement  with  the  owners, 
or  should  be  acquired  by  condemnation. 

Approximate  estimates  were  telegraphed  to  the  Department  Sep- 
tember 19,  1896,  for  use  in  Annual  Eeport  of  the  Chief  of  Engineers. 

Feddocks  Island. — On  January  12,  1897,  the  officer  dn  charge  was 
directed,  by  authority  of  the  Secretary  of  War,  to  purchase  33.13  acres 
of  this  island. 

The  deed  to  the  United  States  for  this  property  was  acquired  from 
the  owner  March  10, 1897,  and  submitted  the  same  day  to  the  United 
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States  attorney  for  this  district  with  request  for  examination  of  title 
and  the  preparation  of  such  papers  as  woald  enable  the  Attorney- 
General  to  certify  concerning  the  validity  of  title.  The  consideration 
in  the  deed  is  $28,000. 

The  tract  was  surveyed  and  the  boundary  suitably  marked  by  stone 
posts. 

On  the  30th  of  June,  1897,  no  report  has  been  received  from  the  dis- 
trict attorney. 

January  14, 1898,  report  ux>on  title  to  this  property  was  received  from 
the  district  attorney  and  forwarded  to  the  Department  January  15. 

Under  date  of  February  3, 1898,  the  Attorney-General  approved  of 
the  title,  and  upon  the  registry  of  the  deed  in  the  Plymouth  County 
office  of  records  the  purchase  was  completed  by  payment  to  the  owner 
of  the  consideration  uamed  in  the  deed,  viz,  $28^000  on  March  3, 1898. 

Deer  Island, — On  March  8, 1897,  the  Mayor  of  Boston  presented  to 
the  Board  of  Aldermen  of  the  city  an  order  providing  for  the  transfer 
by  the  city  of  Boston  to  the  United  States  of  three  certain  parcels  of 
land  on  Deer  Island  as  sites  for  harbor  batteries  or  other  defenses. 
This  order  was  passed  by  the  Board  of  Aldermen  December  28, 1897, 
was  coucurred  in  by  the  Common  Council  December  30,  1897,  and 
approved  by  the  Mayor  December  31,  1897.  It  transferred  to  the 
United  States,  for  a  nominal  consideration,  23.34  acres  of  land  on  Deer 
Island. 

The  Department  considering  the  area  offered  entirely  inadequate  for 
the  accommodation  of  the  batteries  projected  for  Deer  Island,  the  offi- 
cer in  charge  was  instructed,  under  date  of  May  20,  1898,  to  communi- 
cate with  the  Mayor  of  Boston  relative  to  the  acquisition  by  the  United 
States  of  a  much  larger  area,  either  by  gift  or  purchase.  Accordingly, 
the  officer  in  charge  addressed  a  communication  to  the  Mayor,  submit- 
ting therewith  a  blue  print  showing  the  boundaries  of  the  area  desired 
by  the  United  States,  and  the  latter's  reply,  saying  the  committee  on 
public  improvements  of  the  Board  of  Aldermen  do  not  feel  justified  in 
assenting  to  the  voluntary  transfer  of  the  additional  land  on  Deer 
Island  desired,  and  hoping  that  the  War  Department  will  not  press  the 
matter  further  at  this  time,  dated  June  21,  1898,  was  submitted  to  the 
Department  June  25, 1898. 

Nantasket  Head. — On  April  2, 1897,  the  officer  in  charge  furnished 
the  Department  with  a  tracing  showing  the  boundary  of  the  land  which 
he  thought  it  desirable  for  the  United  States  to  aoquirein  this  locality,  - 
and  recommended  its  purchase  in  open  market  after  employing  a  com- 
petent real  estate  agent  to  fix  upon  values.  His  recommendation  was 
approved. 

The  report  of  values  fixed  by  the  expert  was  submitted  to  the  Depart- 
ment and  the  officer  in  charge  was  authorized  June  12, 1897,  to  pur- 
chase the  several  parcels  of  land  comprising  the  area  of  about  55  acres 
described,  at  tlie  most  reasonable  prices  attainable,  not  to  exceed  in  any 
case  the  valuation  as  set  forth  in  the  report  of  the  expert. 

Negotiations  have  been  actively  carried  on  ever  since  for  the  acqui- 
sition of  this  property,  and  at  the  close  of  the  present  year — 1898— there 
has  been  purchased  and  paid  for  about  40  acres  of  this  tract,  a^d 
negotiations  concluded  for  the  balance,  with  the  exception  of  two  small 
lots  which  it  is  still  possible  to  obtain  under  the  authority  given. 

Nahant — On  January  4,  1898,  the  officer  in  charge  was  requested  to 
submit  recommendations  as  to  the  area  of  land  at  Nahant  which  should 
be  obtained,  also  names  of  owners  and  prices,  with  a  map  of  the  land 
and  all  necessary  information  for  presentation  to  the  Secretary  of  War. 
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At  the  close  of  the  year  some  information  had  been  accnmolated  and 
measures  had  been  taken  to  secure  an  early  rei>ort. 
The  following  allotments  have  been  made: 

For  ftcqaisition  of  land  on  Peddooks  laland: 

ActJnne6,1896 $33^130.00 

For  pnrchase  of  site  at  Nantasket  Head,  Hull,  Mass. : 

Act  June  6, 1896 $185,160.79 

ActMarchS,  1897 64,839.21 

Act  March  3, 1897 1,248.85 

251,248,85 

Total 284,378.85 

Money  statement. 

July  1, 1897,  balance  available $283,130.00 

Expended  daring  fiscal  year 224,582.34 

Jolyl,  1898,  balance  available 58,547.66 

Preservation  and  repair  of  fortifications. — Under  a  joint  resolution  of 
Congress,  approved  May  1, 1890,'  Castle  Island,  the  site  of  one  of  the 
works  of  the  old  type,  was  turned  over  to  the  city  of  Boston  for  park 
purposes.  The  fort  and  batteries  were  retained  and  the  public  excluded 
therefrom. 

Under  the  approval  of  the  Chief  of  Engineers,  dated  May  27, 1897, 
one  of  the  works  of  old  type  was  established  headquarters  for  the  mine 
defense  of  Boston  Harbor,  for  storing  torpedo  materials.  Upon  the 
receipt  at  the  fort  of  explosives  and  other  mining  materials,  purchased 
under  the  appropriation  for  "  National  Defense,"  act  of  March  9,  1898, 
the  public  was  excluded  from  the  site  of  the  fort. 

On  December  24, 1897,  an  allotment  was  made  from  the  appropria- 
tion for  "Preservation  and  Eepair  of  Fortifications."  Under  this  allot- 
ment all  mine  cases  were  cleaned.  All  of  the  buoyant  mine  cases  and 
about  one-half  of  the  ground  mine  cases  were  painted. 

Money  statement 

CLEANING  AND  PAINTING  MINE  CASES. 

Allotted  daring  fiscal  year $800.00 

Expended  daring  fiscal  year 773.15 

Jaly  1, 1898,  balance  available - 26.85 


4  C. 

DEFENSES  OF  SOUTHEAST  COAST  OF  MASSACHUSETTS  AND  RHODE 
ISLAND,  AT  NEW  BEDFOED,  MASSACHUSETTS,  AND  NEWPORT,  RHODE 
ISLAND. 

OflScer  in  charge,  Maj.  Daniel  W.  Lockwood,  Corps  of  Engineers; 
assistants,  Gapt.  Charles  H.  McKiustry,  Corps  of  Engineers,  to  Jan- 
nary  23,  1898,  Lieut.  William  J.  Barden,  Corps  of  Engineers,  from 
March  14  to  April  15, 1898,  Lieut.  William  B.  Ladue,  Corps  of  Engi- 
neers, since  April  16, 1898,  and  Capt.  Chester  Harding,  Corps  of  Engi- 
neers, since  May  9, 1898.  Division  Engineer,  Brig.  Gen.  George  L. 
GUlespie,  U.  S.  Volunteers,  Colonel,  Corps  of  Engineers. 

New  Bedfordj  Mass. — Two  emplacements  for  Sinch  rifles^  disappearing 
carriages. — ^Ihe  construction  of  these  emplacements  under  the  provi- 
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sions  of  the  act  of  Oongress  approved  March  9, 1898,  for  <<  National 
Defeuse"  was  aathorized  under  dat«  of  March  18,  and  one  of  the  gun 
platforms  was  ready  for  the  carriage  on  Jane  4,  the  other  on  June  25. 

A  complete  plant  had  to  be  assembled  and  the  first  tools  were  not 
received  until  April  13.  The  erection  of  necessary  buildings,  putting 
up  concrete  mixer  and  derricks,  and  laying  railroad  track  occupied  the 
time  to  May  15,  when  the  first  material  for  concrete  was  received. 
Excavation  for  the  eastern  emplacement  was  commenced  on  May  16, 
for  the  western  emplacement  on  June  2,  At  the  close  of  the  fiscal  year 
the  following  had  been  accomplished : 

Easterly  emplacement:  Excavation,  400  cubic  yards;  Portland 
cement  concrete,  216  cubic  yards;  natural  cement  concrete,  871  cubic 
yards;  Portland  cement  facing,  50  cubic  yards. 

Westerly  emplacement:  Excavation,  650  cubic  yards;  Portland 
cement  concrete,  206  cubic  yards;  Portland  cement  facing,  18  cubic 
yards. 

The  estimated  cost  of  the  two  emplacements  complete,  exclusive  of 
electric  lighting,  is  $81,127.20 

MofOsy  statemenU 

JnneSO,  1898,  amount  allotted  during  fiscal  y«ar $50,000.00 

Jane  30,  1898,  amount  expended  during  fisoal  year 15, 843. 04 

July  1, 1898,  balance  unexpended 34,156.96 

July  1, 1898,  outotandlng  liabilities 19,532.90 

July  1,1898,  balance  available 14,624.06 

Mounting  8  inch  converted  rifles. — During  May,  1898,  the  Commanding 
General,  Department  of  the  East,  upon  representation  of  the  Governor 
of  Massachusetts,  sent  two  8-inch  converted  rifles  and  carriages  to  be 
mounted  for  use  for  the  better  protection  of  the  city  of  New  Bedford, 
Mass. 

By  Department  indorsement  of  June  3, 1898,  authority  was  received 
to  prepare  emplacements  and  mount  the  above-mentioned  guns  on  tim- 
ber platforms,  under  the  provisions  of  the  act  of  Congress  approved 
March  9, 1898,  for  "National  defense.'^ 

Arrangements  have  been  made  for  the  pintles  and  traverse  rails, 
although  they  have  not  been  received  as  yet. 

The  estimated  cost  of  this  work  is  $1,800. 

Money  statement. 

June  30, 1898,  amount  allotted  during  fiscal  year $1,800.00 

July  1,  1898,  balance  unexpended 1,800.00 

Torpedo  defense. — Under  the  provisions  of  the  act  of  Congress 
approved  March  9, 1898,  for  '*  National  Defense,"  it  is  proposed  to  close 
the  harbor  of  New  Bedford,  Mass.,  by  planting  mines. 

There  being  no  mining  casemate  in  this  locality,  a  small  building  to 
be  used  as  such  was  commenced  on  the  23d  of  June.  The  concrete 
foundation  for  engine  and  dynamo  are  completed.  Up  to  the  end  of 
the  fiscal  year  sufficient  mining  materials  and  supplies  had  not  been 
received  to  warrant  the  commencement  of  planting  the  mines. 

Money  statement. 

JnneSO,  1898,  amount  allotted  durins  fiscal  year $6,000.00 

June  30, 1898,  amount  expended  durbig  fiscal  year 33.32 

July  1, 1898, balance  unexpended 4,966.68 

July  1, 1898,  outstanding  liabilities 12.30 

Jnly  1, 1898,  balance  available 4.954.48 
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Harragansett  Bay^  B.  L — Mortar  battery  far  sixteen  12-ineh  m&rtars. — 
riDder  the  proyisioiia  of  the  act  for  ^^Gan  and  Mortar  Batteries," 
approved  June  6, 1896,  it  is  proposed  to  (toustruct  a  sixteen  12-inch 
mortar  battery,  at  a  cost  of  not  to  exceed  $125,000.  Allotments  have 
been  made  as  follows:  Jaly  24, 1896,  $500,  for  preparation  of  plans  and 
estimates;  Anga$tl2, 1896,  $20,000;  September  19, 1896,  $25,000;  Octo- 
ber 7, 1896,  $80,000,  and  May  7, 1898,  $10,000,  for  constructing  work. 

At  the  close  of  the  fiscal  year  ending  Jane  30, 1897,  pits  2,  3,  and  4 
were  completed  and  base  rings  set,  and  a  part  of  the  excavation  for 
pit  1  had  been  made  in  rock.  The  excavation  for  the  rest  of  the  work 
was  practically  com])Ieted  and  about  5,000  cubic  yards  of  natural 
cement  concrete  placed  in  the  walls,  footings,  roof,  pavements,  etc., 
besides  755  cubic  yards  of  Portland  cement  concrete  in  platforms. 

The  woiik  was  practically  completed  by  June  30, 1898. 

During  the  past  fiscal  year  5,230  cubic  yards  of  natural  cement  con- 
crete and  116  cubic  yards  of  Portland  concrete  were  placed;  1,956 
square  yards  of  pavement  were  laid  in  Portland  cement. 

The  roof  over  the  rooms,  magazines,  shell  rooms,  etc.,  were  covered 
with  natural  cement  mortar  and  then  with  a  coating  about  one-half 
inch  thick  of  rock  asphalt,  bitumen,  and  sand,  in  the  proportion  of  660 
pounds  of  asphalt  to  100  pounds  of  bitumen  and  6  buckets  of  sand. 

The  work  of  constructing  the  earth  parapet  was  commenced  in  Decem- 
l)er,  1897,  and  completed  in  June,  1898;  11,750  cubic  yards  of  earth 
were  placed  and  45,207  square  feet  of  slopes  sodded. 

Doors  and  trolleys  were  put  in  place  as  planned. 

The  carriages  and  mortars  were  mounted  by  engineer  employees,  and 
the  former  were  in  place  during  March,  together  with  one  mortar  which 
had  been  received  at  that  time.  The  other  mortars  required,  fifteen  in 
all,  were  received  April  21  and  the  mounting  of  them  was  completed 
early  in  May. 

The  battery  was  wired  and  electric  lights  placed  by  the  Newport 
Illuminating  Company  during  May  and  June,  and  a  contract  has  been 
made  for  the  installation  of  a  storage  battery,  to  be  charge<l,  for  the  pres- 
ent, by  the  illuminating  company,  or  until  a  suitable  central  electric- 
Uglit  plant  is  provided  at  the  post. 

The  battery  was  turned  over  to  the  garrison  on  June  6, 1898. 

Money  statement* 

July  t,  18f)7,  balaoce  unexpended $72,763.85 

Amount  allotted  since 10,000.00 

82,763.86 
June  30,  1898,  amount  expended  during  fiscal  year 74, 526. 14 

July  1, 1898,  balance  unexpended 8,237.71 

July  1, 1898,  outetanding  liabilities 3,323.48 

July  1, 1898,  balance  available 4,914.28 

C<miracta  in  force  during  the  fiscal  year. 


Contractor. 

Nature  of  contract. 

To  commence. 

To  complete. 

J.K.  Sullivan 

Furnishing  sand  ........................ 

Oct.  15,1896 

Onfc.    10.  IRfiA 

When  needed. 

Brown  A  Howard ............ 

Do. 

Lawrenoevillo  Cement  Co. . . . 
Atlas  Cement  Co 

Fiiralshlng  American  Rosendale  cement do  ! 

Furnishing  American  Portland  oement. .  Nov.  10. 1RQ6 

Do. 
Do. 

Bange- finder  totrer.— Under  date  of  December  15, 1896,  an  allotment 
was  made  from  the  act  for  <<  Gan  and  Mortar  Batteries^"  approved  Jane 
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6, 1896,  for  the  constraction  of  a  tower  for  the  temporary  iDBtallation 
of  a  Lewis  range  finder.  The  construction  of  this  tower  was  completed 
in  March,  1897. 

Under  date  of  April  28, 1898,  authority  was  received  to  sheathe  the 
range  finder  tower  with  12  inches  of  timber  and  steel  plates.  This 
covering  has  been  completed  and  painted  with  two  coats  of  paint. 

Money  statement. 

Jane  SO,  1898,  amount  aUotted  dnring  fiscal  year $2,800.00 

June  SO,  1898,  amount  expended  daring  fiscu  year 1, 918. 76 

July  1, 1898,  balance  anexpended 886.24 

Jnly  1, 1898, oatstanding  liabilities 71.68 

July  1, 1898,  balance  available 314.66 

Ttro  emplacements  for  lO-inch  rifles^  disappearing  carriages. — ^The  con- 
struction of  these  emplacements,  under  the  provisions  of  the  act  of 
Congress  approved  March  9, 1898,  for  "National  Defense,"  was  author- 
ized under  date  of  March  18, 1898,  and  the  plans  and  estimates  approved 
under  date  of  March  30, 1898. 

Work  was  commenced  immediately,  and  the  excavation,  largely  in 
rock,  practically  completed  by  May  23.  Gun  platform  No.  1  was 
reported  ready  for  carriage  and  guns  on  May  2,  and  the  same  were 
mounted  June  1.  Gun  platform  No.  2  was  reported  ready  on  May  14," 
but  the  carriage  for  it  has  not  been  received,  although  the  gun  is  on 
the  ground. 

The  concrete  plant  that  bad  been  used  in  the  construction  of  the 
mortar  battery  has  been  used  at  this  work. 

Excavation :  The  excavation  for  the  foundatioYi  of  the  battery  was 
commenced  April  7  and  was  actively  carried  on  both  night  and  day 
until  May  23,  when  it  was  practically  completed,  excepting  as  to  the 
slopes  of  the  roadway  in  the  rear.  The  northern  half  of  the  excava- 
tion was  in  earth,  the  bottom  being  of  hard,  compact  clay  and  bowlders 
overlying  the  rock,  and  about  three-fourths  of  the  southern  half  was 
in  rock,  the  greater  portion  of  which  was  from  10  to  12  feet  in  depth. 
About  2,250  cubic  yards  of  rock  were  removed  and  wasted  on  the  shore 
of  the  bay,  and  3,000  cubic  yards  of  earth  were  removed  and  deposited 
where  it  can  be  placed  conveniently  in  the  earth  parapet. 

Drainage:  A  main  drain  of  8-iuch  glazed  sewer  pipe  has  been  laid 
from  a  manhole  in  the  rear  of  emplacement  No.  2  (the  south  gun)  to  a 
manhole  in  the  tear  of  emplacement  No.  1,  and  from  thence  to  the  shore 
of  the  bay.  The  total  length  of  this  drain  is  510  feet.  Both  gun  plat- 
forms and  loading  platforms  are  connected  with  the  manholes  by  4-inch 
drains  of  heavy  cast-iron  water  pipes.  A  system  of  3  and  4  inch  porous 
tile  drains  laid  in  trenches  filled  with  broken  stone  connects  all  the 
rooms  and  passages  and  an  air  space  surrounding  them  with  the  man- 
holes. Grated  openings  will  be  laid  in  each  room  covering  connections 
with  the  drains. 

Forming:  All  the  forming  below  the  level  of  the  platforms  has  been 
completed,  and  that  for  the  ammunition  lifts,  the  parapet,  and  a  portion 
of  the  traverse  walls  about  emplacement  No.  1  has  been  put  up. 

Steel  beams:  The  steel  beams  for  covering  the  rooms  and  passages 
have  been  received  and  put  in  place. 

Concrete  work:  All  concrete  work  below  the  level  of  the  ceilings  of 
the  rooms  and  passages  has  been  completed  excepting  the  retaining 
wall  at  the  south  end  of  the  roadway.  The  loading  platform  at 
emplacement  No.  1  has  been  raised  to  within  6  inches  of  its  full  height. 
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Goncrete  has  been  placed  over  the  rooms  under  the  loading  platform 
for  emplacement  Ko.  2,  and  is  ready  for  the  asphalt  covering.  The  fol- 
lowing amoants  of  concrete  have  been  placed :  Bosendale  cement,  727 
cnbic  yards  in  walls,  the  exposed  surfaces  faced  with  Portland  cement 
mortar;  Bosendale  cement,  1,856  cubic  yards  in  parapet  and  traverses, 
ld3  cnbic  yards  in  loading  platform  I^o.  I;  Portland  cement,  360  cubic 
yards  in  gun  platforms,  20  cubic  yards  in  loading  platform  Ko.  1.  In 
addition  to  the  above,  945  tons  of  large  stone  have  been  built  into  the 
concrete  of  the  parapiet. 

A  layer  of  asphalt,  coal  tar,  and  sand  about  one-half  inch  in  thick- 
ness was  introduced  in  the  concrete  over  the  rooms  and  passageways, 
with  a  slope  draining  into  the  air  spaces. 

The  estimated  cost  of  the  two  emplacements,  exclusive  of  lifts  and 
trolleys,  is  $74,133.19. 

Money  statement 

June  90, 1898,  amount  allotted  daring  fiscal  year $74, 000. 00 

June  30, 1898^  amonnt  expended  daring  fiscal  year 28, 535. 32 

Jnly  1,1898,  balance  unexpended 45,464.68 

July  1, 1898,  ontetanding  liabilities 23,556.81 

July  1,1898, balance  available 21,907.87 

Umplacements  for  two  4.7-%neh  B.  F.  guns, — The  construction  of  these 
emplacements  under  the  provisions  of  the  act  of  Congress  approved 
March  9, 1898,  for  "National  Defense,"  was  authorized  under  date  of 
April  13, 1898,  and  the  platforms  were  ready  to  receive  the  guns  on 
May  23.  At  the  close  of  the  fiscal  year  the  work  had  been  completed 
to  within  about  2^  feet  of  the  top.  About  693  cubic  yards  of  natural 
cement  concrete  and  100  cubic  yards  of  Portland  cement  concrete  bad 
been  placed  in  the  work.  The  ceilings  of  the  magazines  and  bomb- 
proof rooms  were  formed  with  heavy  railroad  iron. 

The  magazines  are  surrounded  on  three  sides  with  air  spaces.  A 
layer  of  asphalt,  coal  tar,  and  sand  was  introduced  in  the  concrete 
over  the  magazines  and  bomb-proofs,  the  former  having  a  slope  drain- 
ing into  the  air  spaces  and  the  latter  over  the  rear  walls. 

A  main  drain  of  6-inch  glazed  tile  76  feet  long  has  been  laid  from  a 
manhole  in  the  rear  of  the  north  magazine  to  an  old  manhble  having 
direct  connection  with  the  bay.  Two  hundred  and  thirty  feet  of  3  and 
4-inch  x>orous  tile  drains  have  been  laid  in  trenches  filled  with  broken 
stone,  and  connect  the  air  spaces  and  rooms  with  the  manhole. 

There  remains  to  be  done  to  complete  these  emplacements  the  com- 
pletion of  the  covering  of  the  magazines  and  walls  of  the  observation 
stations,  the  construction  of  stairways  leading  to  the  magazines  and 
concrete  retaining  walls,  the  construction  of  concrete  aprons  in  front  of 
guns  and  the  excavation  of  about  two- thirds  of  the  roadway,  and  grad- 
ing earth  slopes. 

The  cost  of  the  emplacements  is  estimated  at  $16,000. 

Money  statement, 

Jnne  30, 1898,  amount  aUotted  dnrinf::  fiscal  year $12,000.00 

Jnne  30, 1898,  ameunt  expended  doling  fiscal  year 5,804.80 

Jnly  1, 1898, balance  unexpended 6,195.20 

July  1, 1898,  ontatanding  liabilities 3,950.50 

July  1,1898, balance  available 2,244.70 
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JBmpUicementfor  one  Sinch  B.  L.  rifle, — ^Under  the  provisions  of  the  act 
of  Congress  approved  March  9, 1898,  for  ^^  National  Defense,"  authority 
was  received  in  April,  1898,  to  constract  an  emplacement  for  moanting 
one  8-inch  breech-loading  rifle  on  a  strengthened  barbette  carriage. 
The  emplacement,  platform,  and  magazines  in  connection  with  this  work 
have  been  completed.  The  necessary  changes  to  be  made  in  the  15-inch 
gnn  carriage  for  the  8-inch  B.  L.  rifle  were  began  on  Jane  8.  The  car- 
riage is  in  readiness  for  moanting  the  rifle.  This  completes  all  work, 
with  the  exception  of  certain  bolts,  braces,  etc.,  which  were  found  lack- 
ing, and  these  will  be  supplied  and  put  in  place  at  an  early  date. 

Money  statement. 

June  90, 1898,  amount  allotted  during  fitoal  year $3, 000. 00 

July  1, 1888,  balance  onexpended d,  000. 00 

Preservation  and  repair  of  fortifications. — Estimates  were  submitted 
in  December,  1896,  for  preservation  and  repairs  needed  up  to  June  30, 
1898,  and  in  June,  1897,  an  allotment  of  $2,000  was  made  from  the  appro- 
priation for  '<  Preservation  and  Repair  of  Fortifications,"  act  of  March  3, 
1897,  for  rebuilding  the  breast  wall  in  front  of  platforms  405  and  406 
and  for  the  reconstruction  of  the  parapet  in  front  of  platforms  407  and 
408.    This  work  was  completed  in  October,  1897. 

The  earth  slope  in  front  of  the  emplacements  for  8-inch  converted 
rifles  was  raised  8  inches  and  sodded.  The  area  sodded  was  about  800 
square  yards. 

In  November,  1897,  authority  was  received  to  repair  the  brick  walk 
leading  to  the  sally  port.  A  x>ortion  of  the  pavement  which  had  settled 
and  allowed  the  accumulation  of  water  was  taken  up  and  relaid  with 
grade  sufficient  to  carry  off  the  water  into  the  drain  under  the  pavement, 
the  work  being  completed  in  November,  1897. 

In  February,  1898,  authority  was  received  to  repair  a  break  in  the  sea 
wall  at  the  mouth  of  the  cable  gallery,  caused  by  a  severe  storm.  These 
repairs  were  made  in  March,  1898. 

In  April,  1898,  authority  was  received  to  repair  platforms  of  the  8-inch 
converted  rifles.  The  work  of  removing  unserviceable  wooden  plat- 
forms was  commenced  on  April  17,  and  new  platforms  to  replace  them 
were  completed  May  2, 1898.  The  platforms  are  of  a  timber  grillage 
composed  chiefly  of  lOinch  by  10-inch  hard-pine  timber  resting  upon  a 
foundation  of  Portland  cement  concrete  2  feet  thick,  the  spaces  between 
the  timbers  being  filled  with  concrete  to  the  level  of  the  top  timbers,  and 
slope  slightly  to  provide  for  drainage  to  the  rear.  The  old  traverse- 
rail  pintles  and  pintle  plates  were  used.  About  46  cubic  yards  of  con- 
crete and  7,623  feet  of  hard-pine  timber  were  used. 

Authority  was  received  in  May,  1898,  to  increase  the  earth  covering 
of  the  magazines  for  the  15-inch  and  8inch  converted  rifles  in  the  water 
battery.  The  work  of  covering  these  incomplete  magazines  of  the  old 
exterior  battery  with  earth  was  commenced  May  1  and  completed  June 
10, 1898.  About  2,500  cubic  yards  of  earth  were  placed  over  the  maga- 
zines and  sodded  with  1,560  square  yards  of  sod. 

The  bill  in  equity  brought  to  have  the  true  boundary  line  of  the 
reservation  determined  is  still  pending  in  the  United  States  circuit 
court.  Nothing  has  been  done  in  regard  to  this  matter  during  the  past 
year. 
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Manejf  itatemenU 

July  1,  1897,  balanoe  unexpended $2,861.77 

Amoant  aUotted  since .^. 5,700.00 

8,561.77 
June  80, 1896,  amount  expended  daring  year 6,218.11 

July  1, 1898,  balance  unexpended 2,343.66 

July  1,  1898,  outstanding  liabilities 147.86 

July  1,  1898,  balance  available 3,196.80 

Three  emplaoemenU  for  10-inoh  rifles^  disappearing  carriages. — Under 
the  provisions  of  the  act  for  ^^Oun  and  Mortar  Batteries,"  approved 
Jane  6, 1896,  it  is  proposed  to  construct  by  contract  a  three  10-inch 
^TUD  battery.  Allotments  have  been  made  from  said  act  as  follows: 
September  17,  1896,  $400  for  preparation  of  plans  and  estimates; 
December  10,  1896,  $8,000  for  contingencies;  and  on  April  23, 1897, 
$91,000,  and  November  3,  1897,  $12,000,  for  payments  to  contractor 
only,  under  the  act  of  March  3, 1897. 

Under  dates  of  August  6, 1896,  and  September  11,  1896,  the  Ohief 
of  Engineers  directed  that  plans  and  estimates  in  detail  for  emplace- 
ments for  two  10-inch  disappearing  guns  be  prepared  and  submitted, 
and  said  plans  were  submitted  and  approved  in  October,  1896.  Pro- 
posals for  this  work  were  opened  on  October  24, 1896,  and  the  contract 
for  the  construction  of  the  gun  battery  was  awarded  to  Richard  M. 
Dadley,  of  New  York  City,  at  the  rate  of  $66,967  for  two  emplacements. 
An  additional  emplacement  was  authorized  by  Department  letter  of 
December  10, 1896,  and  contract  entered  into  under  date  of  December 
24,  1896,  for  three  emplacements  complete,  and  approved  by  the  Chief 
of  Engineers,  under  date  of  January  8, 1897.  Time  of  commencement. 
February  1, 1897.  Time  of  completion,  If  ovember  1, 1897 ;  later  extended 
to  June  1, 1898. 

A  detailed  survey  of  the  site  was  made  and  platted  in  March,  1897. 
Plans  and  estimates  for  the  three  emplacements  were  preparea  and 
submitted  in  April,  1897,  and  partially  approved  by  the  Chief  of  Engi- 
neers  during  the  same  month,  and  plans  in  accordance  with  directions 
of  Department  indorsement  of  April  3, 1897,  were  partially  approved 
by  Department  indorsement  of  June  11, 1897. 

Two  of  the  old  magazines  being  directly  within  the  line  of  fire,  their 
removal  was  determined  on;  and  under  date  of  May  4, 1897,  a  supple- 
mentary contract  was  entered  into  with  the  contractor  for  the  removal 
of  two  old  magazines,  two  gun  platforms,  etc.^  in  all  about  1,000  cubic 
yards  of  material,  at  the  rate  of  $1.75  per  cubic  yard. 

In  March,  1897,  the  plant  was  installed.  The  old  artesian  well  was 
cleaned  out  and  its  pump  repaired.  A  cement  shed  of  3,000  barrels 
capacity  was  erected,  the  old  buildings  being  used  as  dormitories  and 
mess  rooms. 
All  work  under  the  contract  was  completed  in  May,  1898. 
The  total  material  and  labor  used  in  the  construction  and  covered  by 
the  contract  has  been  as  follows: 

23.119  onbie yards  excayation, at  80  cents $6,635.70 

6,W7  cable  yards  embankment,  at  25  cents 1,651.75 

6,588  square  yards  sod,  at  30  cents 1,961.40 

390  onbic  yarids  broken  stone,  at  $2.50 975. 00 

10,971  onbic  yards  natural  cement  concrete,  at  $5.40 59, 243. 40 

663  cubic  yards  Portland  ordinary  concrete,  at  $7.40 4, 832. 20 

851  cubic  yards  Portland  granolithic  concrete,  at  $8.40 2, 948. 40 

448  cable  yards  Portland  cement  flMing»  at  $11 4, 928.00 
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l,437i  tons  stone  in  mass  of  concrete,  at  $1.90 $2,781.25 

55,668  poands  steel  I-beams,  at  2f  cents 1,590.87 

6,264  pounds  steel  anchor  bolts,  at  ^  cents 219.24 

11,394  poands  steel  trolley  beams  and  trolleys,  at  4  cents 455. 76 

2,689  feet  B.  M.  white  pine  in  doors,  at  20  cents 537.80 

843  feet  B.  M.  white  pine  electric-li j^bt  strips,  at  20  cents 168. 60 

2,216  pounds  brass  door  fittings,  at  30  cents 664.80 

460  linear  feet  l^-inch  galyanized-iron  pipe,  at  25  cents 115. 00 

12  cubic  yards  granite  steps,  at  $27 324.00 

192  linear  feet  4-inch  cast-iron  pipe,  at  50  cents 96.00 

697  linear  feet  8-inch  glazed  sewer  pipe,  at  30  cents 209. 10 

768  linear  feet  4-iDcb  porous  drain  tile,  at  8  cents 61.44 

8.82  thousand  brick  in  manholes  and  gutters,  at  $20 176. 40 

4  manhole  covers,  at  $10 40.00 

3  sets  stairs  and  hand  rails,  at  $100 300.00 

3  sets  of  four  cages  double  lifts,  at  $1,700 5,100.00 

1,845  cubic  yards  remoyal  of  old  magazines,  at  $1.75 3. 228. 75 

Total ' 99,034.86 

Daring  the  mooths  of  March  and  April,  1898,  the  carriages  and  gons 
were  received.  All  three  carriages  and  their  respective  guns  have 
been  successfully  mounted  in  place  by  hired  labor  and  use  of  the  Gov- 
ernment plant. 

Under  date  of  June  29. 1898,  the  Chief  of  Engineers  authorized  the 
installation  of  a  storage  oattery,  this  battery  to  have  a  capacity  for  41 
lamps  with  an  8-hour  discharge.  This  battery  is  for  the  use  of  the 
three  emplacements.  Aside  from  the  installation  of  the  electric  lighting 
plant,  all  work  in  connection  with  the  battery  has  been  completed. 

Money  statement 

July  1, 1897,  balance  unexpended $88,927.13 

Amount  allotted  since 12,000.00 

100, 927. 13 
Jnne  30,  1898,  amount  expended  during  fiscal  year 97, 798. 49 

July  1,  1898,  balance  unexpended 3,128.64 

July  1, 1898,  outstanding  liabilities 142.52 

July  1, 1898,  balance  available 2,986.12 

Mortar  battery  for  eight  12-inch  mortars. — Under  date  of  June  7, 1898, 
the  Chief  of  Engineers  directed  that  plans  and  estimates  in  detail  for 
emplacements  for  eight  12-inch  mortars  be  prepared  and  submitted. 
A  survey  of  the  proposed  site  had  been  made  and  plans  and  estimates 
are  being  prepared. 

Money  statement 

June  30, 1898,  amount  allotted  during  fiscal  year $2,500.00 

June  30, 1898,  amount  expended  during  fiscal  year 646.40 

July  1, 1898, balance  unexpended 1,853.60 

July  1, 1898,  outstanding  liabilities 172.15 

July  1, 1898,  balance  ayailable 1,681.45 

Emplacement  for  one  6-ineh  rapid-fire  gun. — The  construction  of  this 
emplacement  under  the  provisions  of  the  act  of  Congress  approved 
March  9, 1898,  for  "National  Defense,"  was  authorized  under  date  of 
April  25, 1898. 

Under  date  of  May  2, 1898,  authority  was  received  to  accept  the 
prox>osition  of  the  Nassau  Construction  Company  (whose  plant  was 
already  on  the  ground)  for  constructing  the  emplacement,  and  work  was 
commenced  immediately. 
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By  the  Ist  of  Jane  the  emplacement  had  been  completed  in  every 
detail  and  the  gon  can  be  moanted  at  any  time. 

The  total  cost  of  the  material  and  labor  used  in  the  construction  of 
this  emplacement  has  been  as  follows: 

1,155  cubic  yards  excaYation,  at  75  cento , $866.25 

725.2  cubic  yards  Rosendale  concrete,  at  $5.75 4,169.90 

170.5  cubic  yards  Portland  concrete,  at  $8.40 1,432.20 

33.1  cubic  yards  Portland  cement  facing,  at  $12 397.20 

4.5  feet  galvanized  iron  pii>e,  1^  incbes,  at  30  cents 1.35 

11,343  pounds  I-beams  in  place,  at  3  cents 340.29 

2  doors,  134  feet  B.  M.  lumber,  at  40  cents 53.60 

250  cubic  yards  earth  fill,  at  50  cents 125.00 

85  pounds  brass  gudgeons,  hinges,  and  fittings  for  doors,  at  49  cents 41. 65 

468  square  yards  sod,  at  30  cents 140.40 

15  feet  2-inch  iron  pipe,  at  25  cents 3.75 

1  set  galyanized-iron  handrails 40.50 

Bridge 5.00 

73  feet  B.  M.  electric-light  strips,  at  20  cents 14.60 

461  feet  tile  and  glazed  nipe  drain,  at  10  cents 46.10 

Setting  anchor  bolts  and  plates 9.16 

Asphalting w 32.92 

Total 7,719.67 

Money  statement 

June  30, 1898,  amount  allotted  during  fiscal  year $8, 000. 00 

June  30, 1898,  amount  expended  during  fiscal  year 7,830.61 

July  1,  1898,  balance  unexpended 169.39 

July  1,  1898,  outstanding  liabilities 102.00 

July  1, 1898,  balance  available 67.39 

Two  emplacements  for  12'inch  rifles^  nondisappearing  carriages. — The 
constmction  of  these  emplacements  under  the  provisions  of  the  act  of 
Congress  approved  March  9, 1898,  for  <<  National  Defense,"  was  aathor- 
ized  under  date  of  April  25, 1898,  and  the  necessary  plans  prepared 
and  approved. 

A  complete  plant  has  been  purchased  and  assembled,  and  all  tem- 
porary buildings  erected,  and  an  agreement  for  constructing  a  pile  dock 
in  the  cove  north  of  the  site  has  been  made  with  a  local  contractor  and 
about  three-quarters  of  the  piles  have  already  been  driven.  It  is 
expected  that  this  wharf  will  be  so  far  completed  by  July  15  as  to 
allow  of  the  landing  of  material. 

Up  to  the  end  of  the  fiscal  year  the  following  work  has  been  done: 

Excavation :  On  June  10,  the  work  of  stripping  the  rock  of  its  thin 
covering  of  sod  and  earth  was  begun.  The  surface  of  the  rock  is 
extremidly  uneven  and  full  of  x>ocket8,  rendering  this  work  of  cleaning 
quite  expensive.  On  June  17,  two  IngersoU-Sergeant  drills  were  put  to 
work  and  on  June  21,  two  more  drills  were  added  and  a  night  force  of 
drillers  put  to  work.  On  the  22d  a  force  of  excavators  was  added  to 
the  night  shifb,  since  which  time  the  work  has  been  pushed  twenty 
hours  a  day  with  all  the  force  that  could  be  used  to  advantage  in  an 
effort  to  complete  the  excavation  so  far  as  necessary  for  the  masonry, 
before  it  becomes  necessary  to  mount  other  machinery  than  steam 
drills.  The  bulk  of  the  excavation  is  in  a  bastard  granite,  full  of  seams 
and  cracks.  The  drilling  is  quite  difficult,  but  the  blasting  is  fairly 
good.  Much  care  is  used  in  blasting  owing  to  the  proximity  of  resi- 
dences. The  excavation  for  emplacement  No.  1  is  complete;  that  for 
No.  2  is  complete  for  its  magazine  and  shell  rooms  and  to  a  line  ^'nst 
beyond  the  gun  platform.  The  material  excavated  has  been  utilized 
BNa  98^—^9 
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in  making  an  approach  to  the  new  dock,  and  in  filling,  leveling,  and 
enlarging  the  low  laud  lying  jnst  north  of  the  work. 

Concrete:  No  concrete  of  any  kind  has  been  laid.  Oirdes  for  forms 
for  gun  platforms  have  been  made.  Proposals  for  the  supply  of  cement, 
crushed  stone,  large  stone,  and  sand  have  been  received,  but  as  yet  no 
awards  have  been  made. 

The  cost  of  these  emplacements  is  estimated  at  $99,649,  exclusive  of 
the  cost  of  leveling  the  old  fort. 

Money  statement 

June  30,  1898,  amount  allotted  during  fiscal  year $40, 000. 00 

Jaue30,  1898,  amoaut  expended  during  fiscal  year 3,569.09 

July  1,  1898,  balance  unexpended 36.430.91 

July  1,  1889,  outstanding  liabilities 12,009.35 

July  1,  1898,  balance  available 24,421.56 

Cable  tank.— JJndGT  date  of  August  14, 1896,  and  March  22,  1897, 
the  Chief  of  Engineers  directed  that  detailed  estimates  be  prepared 
and  submitted  for  the  cost  of  constructing  a  tank  for  the  wet  storage 
of  cable  at  Narragansett  Bay,  E.  I.  Plans  and  estimates  were  sub- 
mitted in  May,  1897,  and  approved  the  same  month,  the  work  to  be 
done  by  hired  labor  and  use  of  Oovernment  plant. 

At  the  commencement  of  the  fiscal  year  all  excavation  work  had 
been  completed  and  a  portion  of  the  building  materials  received. 

During  the  year:  The  side  walls  of  the  tank  were  completed  in  July, 
111  cubic  yards  of  concrete  being  used  therefor.  In  August  and  Sep- 
tember the  bottom  of  tank  was  completed,  shed  over  same  built  and 
painted  inside  and  out.  No  actual  work  was  done  during  the  winter 
months,  but  the  railroad  tiack,  cars,  transfer,  traveler,  and  necessary 
blocks  for  traveler  and  moving  transfer  car  were  purchased  and 
received.  By  April,  1898,  all  minor  details  connected  with  this  work 
had  been  completed,  the  total  cost  being  $4,000. 

The  following  materials  were  used  in  the  construction  of  this  work: 

26, 623  feet  B.  M.  lumber. 
15, 000  shingles. 

315  barrels  cement. 
120  cubic  yards  crushed  stone. 
80  cubic  yards  sand. 
155  railroad  ties. 
545  pounds  nails,  etc. 
66  gallons  paint. 

Money  statement 

July  1,  1897,  balance  unexpended $3,715.25 

June  30,  1898,  amount  expended  during  fisoal  year 3, 709. 92 

July  1,  1898,  balance  unexpended •  5. 33 

July  1, 1898,  outetanding  liabilities 5.33 

Torpedo  defense. — Under  the  provisions  of  the  act  of  Congress 
approved  March  9, 1898,  for  "  National  Defense,"  it  is  proposed  to  close 
Narragansett  Bay,  Ehode  Island,  by  placing  mines  in  the  eastern  and 
western  entrances. 

Owing  to  dampness  and  the  limited  space  in  the  mining  casemates, 
authority  was  granted  in  May,  1898,  to  remove  the  instruments,  etc., 
&om  the  casemates  to  small  buildings  erected  near  by. 
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ArrangementB  were  made  for  installiog  search-light  plants,  the  nec- 
essary buildings  for  protecting  the  plants  having  been  erected. 

Mines  have  been  planted  in  the  eastern  and  western  passages.  The 
groups  reported  as  planted  have  been  from  time  to  time  in  perfect  work- 
ing order,  but  constant  repairs  seemed  to  be  necessary,  particularly  in 
the  eastern  passage,  to  maintain  them  in  such  condition,  due  to  injuries 
from  passing  vessels  and  from  wear  and  deterioration  of  joints. 

The  above  work  of  planting  mines  was  completed  on  May  11, 1898, 
and  since  that  date  no  boats  have  been  allowed  to  pass  through  the  mine 
fields  between  the  hours  of  8  p.  m.  and  4  a.  m.,  with  the  exception  of 
two  regular  lines  of  steamboats. 

Money  statement. 

June  30,  1898,  amount  allotted  durlnf^  fiscal  year $11,000.00 

Jane  30,  1898,  amount  expended  during  fiscal  year 8, 174. 20 

July  1,  1898,  balance  unexpended 2,825.80 

July  1,1898,  outstanding  liabilities 2,681.16 

July  1, 1898,  balance  available 144.64 

Sites, — Under  the  provisions  of  the  act  of  Congress  of  August  18, 
1890,  the  Chief  of  Engineers,  under  date  of  August  6, 1894,  directed 
that  negotiations  be  opened  for  the  purchase  of  certain  land  needed 
for  projected  fortification  purposes.  It  being  found  after  a  long  period 
of  negotiations  that  there  was  no  prospect  of  securing  certaiu  por- 
tions of  the  property  by  amicable  arrangements,  the  owners  were 
notified  in  March,  1897,  that  title  on  the  i)art  of  the  United  States  would 
be  ac(|uired  by  condemnation.  A  report  on  the  rearrangement  of  the 
batteries  and  the  areas  of  land  to  be  acquired  was  submitted  on  June 
30,  1897.  In  July,  1897,  investigations  were  made  as  to  the  feasibility 
and  probable  cost  of  extinguishing  the  right  of  way  between  the  pro- 
posed site  for  the  10  inch  and  12-inch  gun  batteries  and  the  report  sub- 
mitted thereon.  Under  date  of  August  11, 1897,  the  Secretary  of  War 
requested  the  Attorney-General  to  institute  proceedings  for  the  con- 
demnation of  certain  tracts  of  the  land,  and  also  of  the  public  road 
between  abutting  tracts.  In  September,  1897,  authority  was  received 
to  have  certain  additional  lines,  in  connection  with  a  former  survey  of 
the  locality  run  out,  in  order  to  complete  the  information  required  by 
the  United  States  district  attorney  before  commencing  condemnation 
proceedings,  and  this  information,  covering  23.068  acres  of  land  sought 
to  be  acquired,  was  transmitted  to  the  United  States  district  attorney 
in  October,  1897. 

In  June,  1898,  information  was  received  from  the  United  States  dis- 
trict attorney  that  he  had  received  instructions  to  institute  proceedings 
for  the  condemnation  of  two  additional  tracts  of  land,  one  of  7.354  acres 
and  one  of  2  acres. 

In  May,  1897,  authority  was  received  to  make  a  survey  of  another 
site,  with  a  view  of  determining  whether  there  will  be  sufficient  room 
for  mounting  the  guns  recommended  by  The  Board  of  Engineers. 

Money  statement 

July  1, 1897,  balance  unexpended $134, 127.94 

June  90,  1898,  amount  expended  during  fiscal  year 55. 50 

July  1, 1898,  balance  unexpended 134,072.44 
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4D. 

DEFENSES  OF  EASTERN  ENTRANCE  TO  LONG  ISLAND  SOUND  AND  COAST 

OF  CONNECTICUT. 

Officer  in  charge,  Maj.  Smith  S.  Leach,  Corps  of  Engineers ;  assistant, 
Lieut.  William  J.  Barden,  Corps  of  Engineers,  to  March  14, 1898,  and 
since  April  15. 1898;  Division  Engineer,  Brig.  Gen.  George  L.  Gillespie, 
XJ.  S.  Volunteers,  Colonel,  Corps  of  Engineers. 

DEFENSES  OF  NEW  LONDON. 

On  the  west  side  of  harbor. — Aside  from  ordinary  deterioration  three 
has  been  no  change  in  the  condition  of  this  work  during  the  year. 

With  funds  from  the  appropriation  for  "National  Defense,"  act  of 
March  9, 1898,  a  16-inch  smoothbore  gun  in  the  north  exterior  battery 
was  moved  from  the  emplacement  nearest  the  enceinte  to  the  one  adja- 
cent. The  platform  was  prepared  by  the  Engineer  Department  and 
the  moving  and  mounting  were  done  by  the  garrison.  Two  15-inch 
smoothbore  guns  with  carriages  were  received  from  Fort  Washington. 
Platforms  were  prepared  and  the  guns  and  carriages  moved  from  the 
dock  to  the  platforms  by  the  Engineer  Department.  The  carriages  and 
guns  were  mounted  by  the  garrison.  Ko  other  changes  were  made  in 
the  armament. 

On  the  east  side  of  harbor. — The  condition  of  the  work  has  been 
improved  during  the  year  by  the  presence  and  labors  of  a  garrison  for 
a  short  period. 

Under  an  allotment  of  $33.50  for  renewing  coal  bin  and  parapet  steps 
lumber  was  purchased  for  the  purpose,  the  labor  to  be  supplied  by  the 
ordnance  sergeant. 

Under  a  project  for  temporary  batteries  at  other  points,  all  the  10-inch 
guns,  eleven  in  number,  were  removed  from  the  work  with  their  car- 
riages. The  platforms  were  not  disturbed.  ISo  other  changes  were 
made  in  the  armament. 

Money  statement. 

July  1, 1897,  balance  unexpended $46.00 

July  15;  1897.  deposited  to  credit  of  Treasurer  United  States 46. 00 

January  7, 1898,  amount  aUotted  from  appropriation  for  Preseryation  and 

repair  of  Fortifications 33.50 

June  30;  1898;  amount  expended  during  fiscal  year 31. 83 

July  1;  1896;  balance  unexpended 1.67 

July  1, 1898,  outstanding  liabilities 1.67 

DEFENSES  OF  THE  EASTEBN  ENTBANOE  TO  LONa  ISLAND  SOUND. 

Emplacements  for  two  12-inch  B.  L.  rifles  on  United  States  disappearing 
carriages^  model  1897. — At  the  beginning  of  the  fiscal  year,  under  a 
contract  with  J.  W.  Hoffman  &  Co.,  of  Philadelphia  and  New  York,  a 
dock  had  been  substantially  completed,  plant  installed,  and  excavation 
for  concrete  finished. 

The  contract  expired  November  1, 1897,  at  which  date,  owing  to  delay 
incompleting  the  dock  for  reception  of  materials,  about  a  month's  work 
remained  to  be  done.  The  contract  was  extended,  at  contractors'  cost, 
to  June  30,  1898.  Work  was  resumed  about  May  1,  and  the  contract 
was  completed  at  the  close  of  the  fiscal  year,  but  the  work  had  not 
been  finally  accepted. 

These  two  12-inch  emplacements  are  now  ready  for  armament. 


APPENDIX   4 — ^POBTIPTCATIONS. 


613 


Money  itatemenU* 

COITTRACT. 

Jolyl,  1897,  balance  unexpended $107,687.33 

JnneSO,  1898,  ainonnt  expended  daring  fiscal  year 84,308.51 

July  1, 1898,  balance  unexpended 23,278.81 

July  1, 1898,  outstanding  liabilities $13,860.04 

July  1,  1898,  amount  covered  by  uncompleted  contracts 9, 418. 77 

23,278.81 

ENGINEERING,   SUPERVISION,  ETC. 

July  1, 1897,  balance  unexpended $8,015.43 

June  30,  189iB,  amount  expended  during  fiscal  year 7, 933. 61 

July  1, 1898,  balance  unexpended 81.82 

Ahstrttd  of  proposals  for  eUetrie  lighting  and  power  installation,  opened  March  S,  1898, 
by  Maj.  Smith  S.  Leaoh,  Corps  of  Engineers. 


No. 


Name  and  address  of  blddsr. 


Oil  engine 
and  belt. 


Electrical 
plant. 


Entire 
plant. 


al 
2 

8 

4 


McCay-Howard  Bngineerinfc  Co.,  Baltimore,  Md 

New  Jersey  Foundry  and  Macbinjr  Co..  New  York.  K.  Y  .. 

The  De  La  v  ergne  Kefrigerating  fiaobine  Co.,  New  York. . 

Westinebonse,  Cbnrob,  &err  A  Co.,  New  York,  N.  Y: 
Westingbouse  gasoline  engine  witb  belt- 
No.  1...... 

No.  2 

No.  3 

RandaUP.  Barron,  New  York 

Spragne  Electric  Co.,  New  York , 


$2,410 


2,100 
2,200 
8,068 


$3,000.00 


$5,290 


3,285.00 
2,041.50 


a  Accepted. 
Contracts  in  force  during  the  fiscal  year. 

Witb  J.  W.  Hoffman  &  Co.,  New  York,  N.  Y.,  for  building  two  12-incb  gun  emplace- 
ments. Contract  entered  into  December  11 ;  approved  December  31, 1896 ;  work  began 
May  1;  expiration,  November  1;  extended  October  23,  1897;  new  date  of  expiration, 
June  30,  1898. 

With  McCay-Howard  En^neering  Company  (McCajr  Engineering  Company), 
Baltimore,  Md.,  for  electric  lighting  and  power  installation.  Contract  entered  into 
April  30;  approved  May  19;  work  began  June  15;  expiration,  July  15, 1898. 

UmplacemenU  for  two  lO-inch  B.  L.  rifles  on  United  States  disappearing 
carriages^  model  1896^  and  a  mining  casemate. — At  the  begianing  of  the 
fiscal  year  advertisements  were  ruiiDing  for  proposals  for  this  work. 
Bids  were  opened  Jnly  28,  and  a  contract  entered  into  with  Mairs  & 
Lewis,  of  New  York,  the  lowest  bidders,  at  prices  aggregating,  for  esti- 
mated qaantities,  $75,727  for  the  emplacements  and  the  casemate,  and 
$26,700  for  a  dock,  the  latter  a  substantial  break\^ater  pier.  Work 
under  the  contract  was  to  be  begun  within  thirty  days  after  notice  of 
award  and  completed  before  June  30, 1898. 

Work  was  begun  with  commendable  promptness  and  prosecuted 
vigorously  until  the  excavation  was  completed.  When  this  stage  was 
reached,  and  concrete  work  should  have  begun,  the  lack  of  competent 
direction  became  apparent,  and  has  continued  so. 

A  stonecrusher,  concrete  mixer,  and  derricks  were  installed,  and  a 
small  quantity  of  concrete  made  before  closing  down  for  the  winter. 
Operations  were  resumed  early  in  the  spring,  the  frost  risk  being 
assumed  by  the  United  States  to  facilitate  progress. 

A  damp-proof  course  over  magazines  and  passages,  not  provided  for 
in  the  original  contract,  was  introduced.  The  contractor  was  also 
required  to  move  and  mount  a  carriage,  and  was  permitted  to  supply 
materials  and  labor  for  a  rapid-fire  emplacement. 
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At  the  close  of  the  fiscal  year,  and  the  expiration  of  the  original 
contract,  the  work  was  but  little  more  than  half  done  in  point  of  qaan- 
tity,  though  considerably  more  than  half  done  in  point  of  time  and 
expenditure.  An  extension  of  sixty  days  was  asked  and  granted,  the 
first  two  weeks  to  be  at  the  cost  of  the  United  States  for  inspection,  on 
account  of  delay  to  the  work  by  the  introduction  of  the  damp-proof 
course. 

The  gun  platform  of  No.  2  emplacement  was  completed  on  May  19, 
and  that  of  No.  1  on  June  28.  One  carriage  reached  tlie  island  on  May 
21,  and  its  removal  to  the  platform  began  at  once,  working  day  and 
night.  The  carriage  was  moved  over  a  horizontal  distance  of  513  yards 
and  through  a  vertical  distance  of  52  feet.  The  base  ring  reached  the 
platform  June  1,  was  set  June  11,  and  the  carriage  was  completely 
mounted  June  25.  Work  was  done  by  the  contractor  at  an  agreed  price 
of  $1,075.  In  addition,  the  United  States  supplied  timber  costing  $520, 
which  is  available  for  future  work  of  the  same  character. 

At  the  close  of  the  fiscal  year  the  lower  of  the  two  emplacements  was 
up  to  subgrade,  2  feet  below  final  grade,  and  the  upper  one  was  up  to 
ceiling  level,  with  part  of  the  roof  beams  set  and  covered.  A  little 
excavation  only  had  been  done  on  the  mining  casemate. 

The  plant  employed  by  the  contraetor  has  comprised,  at  its  maxi- 
mum, a  boiler  plant  and  pumps,  a  Gates  crusher,  a  Gockburn-Barrow 
continuous  concrete  mixer,  and  five  guy  derricks.  Stone  for  the  crusher, 
and  also  the  large  stone  for  concrete,  is  obtained  from  bowlders  on  the 
site,  which  are  broken  up  with  dynamite  and  handled  by  teams.  The 
sand  is  also  obtained  on  the  beach,  and  is  hauled  in  carts. 

The  contract  included  a  dock,  and  no  especial  requirements  as  to  the 
date  of  its  completion  were  introduced,  as  it  was  supposed  the  con- 
tractor's self-interest  would  induce  him  to  push  it  to  completion  in 
order  to  profit  by  its  use.  On  the  contrary,  it  was  not  completed  until 
after  the  close  of  the  fiscal  year,  and  all  of  the  contractor's  freighting 
has  been  done  by  lighters  and  small  boats  at  a  great  expense. 

Money  statements, 

CONTRACT. 

AngnBt  12,  1897,  amoant  allotted  for  two  10-inoh  emplacementB  and  a 

wharf $99,000.00 

Jane  30, 1898,  amount  expended  during  fiscal  year 37, 338. 47 

July  1, 1898,  balance  unexpended 61,661.53 

July  1, 1898,  outstanding  liabilities $17,438.72 

July  1, 1898,  covered  by  contract 44,222.81 

61,661.53 

TORPEDOES  FOR  HARBOR  DEFENSE. 

July  1, 1897,  balance  unexpended $11,000.00 

June  30, 1898,  amount  expended  during  fiscal  year 634. 63 

July  1,1898,  balance  uoexpended 10,365.37 

July  1, 1898,  outstanding  liabilities $21.60 

July  1, 1898,  covered  by  contract 10,343.77 

10,365.37 

MOUNTING  AND  MOVING  GUNS. 

June  16, 1898,  amount  allotted* $2,750.00 

June  30, 1898,  amount  expended  duriog  fiscal  year 1, 482. 30 

July  1, 1898,  balance  unexpended 1,267.70 

July  1, 1898,  outstanding  liabilities $164.70 

July  1, 1898,  amount  involved 1,103.00 

1,267.70 
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SNGINEERINO,  SUPKRYISION,   ETC. 

July  1, 1897,  balance  unexpended $10,000.00 

Jnne  30. 1898,  amount  expended  during  fiscal  year 7,510.64 

July  1, 1898,  balance  unexpended .* 2,489.36 

July  1, 1898,  outatanding  liabilities 650.00 

July  1, 1898,  balance  available 1,839.36 

Ahstraet  of  proposals  for  oonstrucliug  gun  emplacements  and  a  mining  casemate,  opened 
otf  Maj.  Smith  S.  Leach,  Corps  of  Engineers,  June  8S,  1S97, 


Ko. 


Name  and  addreas  of  bidder. 


M nnhattaii  CoBorete  Co.,  l^ew  York 

Main  Sc  Lewin,  New  York 

S.  &B.  S.  Belden,  Hartford,  Conn 

Henry  C.  Moore.  New  York ., 

Brown  &  Connell.New  York 

Wm.  A.  Chapman,  Providence,  R.  I 

Pat.  H.  Fitzgerald,  New  London,  Conn 

J.W.  Hoffman  &  Co.,  Horriaon  Building,  Philadelphia,  Pa 


Emplace- 
menta  and 
casemate. 


$104, 317. 00 
75,727.00 
130, 4l>0.  00 
84,431.00 
124, 355. 00 
105, 673.  00 
111,525.22 
102,472.20 


Wharf. 


127.950.00 
26,  700. 00 
25, 755.  00 
21,  337.  50 
33, 107. 50 
23, 987.  50 
26, 950. 00 
25, 360. 00 


Total. 


$132,267.00 
102,4'J7.00 
156,  191. 00 
105, 768. 50 
157. 4<i2. 50 
120, 661. 10 
138, 475. 22 
127,832.20 


a  Accepted. 

Abstract  of  proposals  for  electric  lighting  and  power  installation,  opened  by  Maj,  Smith 
S.  Leach,  Corps  of  Engineers,  March  24,  181)8, 


No. 


Name  and  addrosa  of  bidder. 


Aw!?;???M      Electric 
Akrojdoil   apparatua, 

with  belt.     <»™Plet«- 


Total. 


Clark  &  Mllla,  Boaton,  Mass 

Geo.  F.  Woolston,  New  York 

New  Jersey  Foundry  and  Machine  Co.,  New  York. 

Spragne  £lectric  Co.,  New  York 

J.F.Buchanan  &  Co.,  New  York. 


Do  La  Vergne  Refrigerating  Co..  New  York 

Brown  Electrical  Coustructlon  Co.,  New  Haven,  Conn. 

McCay  Engineering  Co.,  Baltimore,  Md 

Manhattan  Supply  Co.,  New  York 


$2,000. 


8;u 
8;r2, 

222. 
832. 
832. 
832. 


00  I 

00  , 

00 

00 

00 

00 

00 

00 


$3, 150. 00 

3, 092. 00 

a  2,  710. 38 

3, 140.  00 

3,333.00 

"4,' 566.' 66' 

2,097.00 
2,805.00 


$5,150.00 
4, 787. 00 
4.541.38 
4, 972,  00 
5,555.00 
1, 832. 00 
6, 332. 00 
4. 789. 00 
2, 805. 00 


a  Lowest  bids.  Recommended  for  acceptance.   Aggregating  $4,405.2 
work,  $4,500. 


Amount  available  for  above 


Contracts  in  force  during  the  fiscal  year, 

Witb  Mairs  &,  Lewis,  New  York,  N.  Y.,  for  building  twolO-incb  gnu  emplacemente 
and  a  mining  casemate;  contract  entered  into  August  11,  approved  Augustus ;  work 
begun  September  10,  1897 ;  expiration,  June  30,  extended  to  August  31,  1898. 

With  New  Jersey  Foundry  and  Machine  Company,  New  York,  N.  Y.,  for  electrical 
apparatus ;  contract  entered  into  April  6,  approved  April  23 ;  work  begun  June  15 ; 
expiration,  July  15,  1898. 

With  George  F.  Woolston,  New  York,  N.  Y.,  for  furnishing  a  Hornsby-Akroyd  oil 
engine  and  belt;  contract  entered  into  April  8;  approved  April  22;  work  begun  June 
15;  expiration,  July  15,  1898. 


Temporary  defenses  at  Bridgeport,  yew  Haven,  New  London,  and 
Stonington. — On  March  26,  1898,  ander  instrnctions  from  the  Chief  of 
Engineers,  a  project  was  sabmitted  for  the  temporary  defense  of  the 
vulnerable  points  of  the  Connecticut  coast  of  Long  Island  Sound  by 
the  erection  of  temporary  batteries  to  mount  10-inch  smoothbore  Eod- 
man  guns.  Eleven  of  these  guns  with  carriages  were  on  hand  at  Fort 
Oriswold,  where  they  could  not  be  used  effectively.  The  project  also 
included  the  employment  of  batteries  of  siege  guns  at  threatened 
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points,  and  tbe  signaling  and  logistic  problems  incidental  to  their  nse 
and  to  the  effective  disposition  of  infantry  supports.  The  project  was 
approved,  and  an  allotment  of  $20,000  was  made  from  the  appropriation 
for  "National  Defense,"  act  of  March  9, 1898,  for  its  execution. 

A  chain  of  signal  stations  was  established,  occupying  prominent 
points  of  the  shore,  extending  from  Fishers  Island  on  the  east  to  Long 
Keck  on  the  west.  The  stations  established  were  connected  by  tele- 
phone. Arrangements  were  made  to  have  a  trunk  circuit  placed  under 
the  exclusive  control  of  the  United  States  in  case  of  necessity.  The 
stations  were  in  no  case  so  separated  by  distance  or  intervening  objects 
but  that  a  vessel  could  be  held  constantly  under  observation  from  her 
appearance  off  the  coast  until  she  had  passed  the  Connecticut-New 
York  line. 

Four  10-inch  guns  were  mounted  at  Bridgeport,  six  at  New  Haven, 
and  one  at  Stonington.  Two  of  the  guns  at  Bridgeport,  two  of  those 
at  New  Haven,  and  the  one  at  Btoniugton  were  placed  behind  break- 
waters, using  the  existing  structure  partly  as  a  foundation  and  partly 
as  a  parapet.  The  construction  of  the  platform  was  similair  in  each 
case,  and  is  shown  in  the  accompanying  sketch.*  Two  of  the  guns  at 
Bridgeport  and  four  of  those  at  New  Haven  were  mounted  behind  tem- 
porary parapets  of  earth  supported  by  a  breastheight  of  railroad  ties 
and  rails  disposed  as  shown  in  the  accompanying  sketch.*  The  arrange- 
ment provides  recesses  in  the  breastheight  for  the  ammunition  at  the 
gun  during  action.  The  guns  were  mounted  on  wooden  platforms,  the 
general  arrangement  of  which  is  also  indicated.  In  connection  with 
this  project,  three  platforms  for  15-inch  smoothbore  guns  were  prepared 
at  New  London,  and  two  carriages  and  guns  were  moved  from  the  wharf 
to  the  vicinity  of  the  platforms.  The  work  on  platforms  consisted  in 
setting  pintle  plates,  pintle  and  traverse  circles,  which  were  on  hand, 
but  had  not  been  placed. 

Money  statement. 

April  2,  1898,  amoant  allotted $20,000.00 

June  30,  189o,  amoant  expended  daring  fiscal  year 14, 822. 41 

Jnly  1, 1898,  balance  nnezpended 5,177.59 

July  1,  1888,  outatanding  liabilities 5,177.59 

Sttrbmarine  mines. — Of  the  four  principal  Connecticut  ports — Stoning- 
ton, New  London,  New  Haven,  and  Bridgeport — ^it  was  decided  to  close 
the  first  three  by  mines.  Bridgeport  has  a  channel  which  can  easily 
be  closed  by  inert  obstructions.  Mine  cases,  anchors,  compound  phigs, 
and  some  minor  parts  of  the  materiel  (all  old  pattern)  were  supplied 
from  the  depot.  The  remainder  of  the  system  was  improvised  from 
such  materials  as  could  be  readily  obtained. 

The  system  of  operation  adopted  comprised  a  closed  circuit  of  con- 
siderable resistance  for  testing  and  firing,  with  a  shunt  through  the 
circuit  closer  for  signaling.  The  circuits  were  separate  for  each  mine. 
The  connections  in  the  casemate  were  made  on  a  specially  designed 
switch  board,  the  elements  of  which,  one  for  each  mine,  consisted  of  an 
ordinary  numbered  telephone  drop  and  a  single-throw  switch  of  com- 
pact form,  which  in  one  position  put  the  signal  battery  onto  the  mine 
circuit  through  the  drop  magnet  and  in  the  other  threw  the  firing  bat- 
tery onto  the  mine  circuit,  cutting  out  signal  battery  and  drop. 

The  mine  could  be  fired  by  judgDient  parely,  though  such  firing  was 

*Notpablished« 
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not  contemplated.  The  method  had  in  yiew  was  for  the  operator  to 
watch  the  keyboard,  and,  when  a  contact  was  signaled  by  dropping 
the  number,  throw  the  corresponding  switch  and  fire  the  mine.  Six 
EdisonLalande  ceils  were  used  for  signaling,  and  180  chloride-accumu- 
lator, type  D5,  for  firing  battery.  The  latter  was  charged  from  a  rail- 
road circuit,  using  a  step  rheostat  to  adjust  voltage.  At  Few  London 
the  charging  current  was  carried  under  Thames  Eiver  on  a  No.  4  rubber- 
covered,  braided  telephone  wire.  At  New  Haven  the  circuit  was  carried 
on  a  similar  wire  from  the  shore,  under  the  harbor,  to  the  breakwater, 
and  thence  along  the  breakwater  to  the  light-house  at  its  end.  The 
same  wire  of  No.  14  gauge  was  used  for  mine  circuits.  It  was  coated 
with  P.  and  B.  paint,  and  stopped  at  short  intervals  to  one-fourth  inch 
galvanized- wire  strand.  Near  the  mine  the  strand  and  insulated  wire 
were  stopped  continuously  with  rubber  tape. 

In  the  mine  the  connections  were  as  usual,  except  that  a  150ohm 
Oerman-silver  coil  was  substituted  for  the  4,500-ohm  coil  and  magnetic 
cut-out  of  the  circuit  regulator.  The  resistance  of  the  drop  magnet 
was  80  ohms  and  of  the  line,  on  the  average,  10  ohms;  hence  the  signal 
battery  had  to  be  worked  on  a  closed  circuit  of  about  15  ohms,  varying 
slightly  with  the  number  of  mines,  which  were  in  parallel  as  a  signsd 
circuit,  and  the  firing  battery  on  a  circuit  of  160  ohms. 

Daily  tests  were  made  by  measuring  the  resistance  of  each  circuit 
and  comparing  the  result  with  preceding  values.  When  the  resistance 
runs  low  the  best  results  are  obtainable  by  the  use  of  a  rather  strong 
current.  It  was  thought  that  if  the  current  were  increased  in  a  ratio 
no  greater  than  the  fall  of  resistance  due  to  the  leaks  the  amount  pass- 
ing through  the  fuse  would  not  be  sensibly  varied.  This  hypothesis  is 
correct  only  for  a  leak  or  shunt  between  the  battery  and  the  fuse.  One 
mine  at  New  Haven  exploded  under  test,  apparently  from  the  sticking 
of  the  circuit  closer  after  the  mine  had  been  struck.  This  put  the 
entire  testing  current  through  the  fuse,  and  it  happened  to  reach  the 
exploding  point,  though  only  after  several  seconds  of  flow.  After  this 
accident  the  testing  current  was  kept  below  the  safe  limit  of  the  fuse, 
regardless  of  the  change  in  resistance. 

In  this  connection  the  officer  in  charge  desires  to  acknowledge  the 
very  energetic  and  efficient  service  rendered  by  his  military  assistant, 
Lieut.  W.  J.  Barden,  Corps  of  Engineers,  and  by  Prof.  W.  Lispenard 
Kobb,  of  Trinity  College,  Hartford,  and  Prof.  H.  A.  Storrs,  of  the 
University  of  Vermont,  who,  in  the  capacity  of  principal  electricians, 
rendered  services  of  conspicuous  val  ue.  A  report  by  Lieutenant  Barden 
on  the  New  London  mining  operations  is  herewith- 

Money  statement. 

Hay  5, 1898,  amonnt  allotted  from  appropriation  for  "National  Defense," 

act  March  9, 1898 $15,000.00 

May  25.  1898,  amonnt  allotted  from  same  appropriation 5, 000. 00 

Jnue  10,  1898,  amonnt  allotted  from  same  appropriation 2, 000. 00 

Jnne  29,  1891,  amonnt  allotted  from  appropriation  for  <' Torpedoes  for 
Harbor  Defense,  January  1, 1899,"  act  of  May  4,  1898 7, 000.00 

29,000.00 
JonedO,  1898,  amount  expended  during  fiscal  year 17,701.96 

July  1, 1898,  balance  unexpended 11, 298. 04 

July  1,  1898,  outstanding  liabilities $2,865.04 

July  1, 1898,  amount  involved 8,433.00 

11,298.04 
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REPORT  OF  SECOND  LIKUT.   WILLIAM  J.   BARDRN,   CORPS  OF  ENGIMBER8. 

New  London,  Conn.,  June  £,  1898, 

Major:  I  have  the  honor  to  make  the  foUowiDg  report  on  the  snhmarine  mining 
operations  for  the  defense  of  New  London  Harbor: 

In  the  beginning  of  thene  operations  it  seemed  probable  that  none  of  the  materiel 
of  the  approved  system  wonld-be  available  for  use  here,  and  steps  were  accordingly 
taken  to  improvise  the  entire  system.  Subsequently  some  parts  of  the  ap}  roved 
mati^riel  were  sent  here,  so  that  the  system  as  finally  adopted  contains  both  approved 
and  improvised  materiel.  The  mine  cases,  compound  plu^s,  circuit  closers,  anchors, 
shackles,  mooring  and  anchor  ropes  used  were  those  received  from  VVillets  Point; 
while  the  oirouit  regulators,  cable,  and  materiel  of  the  operating  casemates  were 
improvised. 

The  novel  features  introduced  at  your  suggestion,  as  a  result  of  the  impossibility 
of  securing  the  regular  mining  materiel,  are: 

First.  Tlie  planting  of  the  mines  in  two  rows  instead  of  in  grand  groups,  the  two 
rows  and  the  mines  in  each  row  being  200  feet  apart,  those  in  the  upper  row  being 
opposite  the  intervals  of  those  in  the  hrst. 

Second.  The  use  of  a  separate  circuit  for  each  mine. 

Third.  The  use  of  a  circuit  of  low  resistance,  i.  e.,  150  ohms  instead  of  one  of 
4,500  ohms. 

Fourth.  The  use  of  a  firing  battery  of  sufficient  strength  to  fire  the  mine  through 
the  circuit  regulator  coil. 

Fifth.  The  arrangement  of  switch  board. 

Sixth.  The  use  ot  ordinary  insulated  wire  stopped  to  wire  strand  instead  of  iron- 
armored  cable. 

A  separate  magnet  and  drop  and  switches  for  signal  and  firing  battery  circuits  are 
thus  required  for  each  mine.  The  switch  boards  or  operating  boards  are  made  in 
panels,  each  containing  all  the  apparatus  for  twenty-five  mines,  arranged  for  con- 
venience in  groups  of  five.  The  signal  battery  and  firing  battery  switches  are  so 
connected  that  the  first  is  opened,  and  the  second  then  closed,  by  one  movement  of 
the  handle.  The  system  is  not  designed  for  purely  automatic  firing,  as  it  is  not 
intended  that  the  mines  shall  be  fired  through  the  circuit  made  by  closing  the  cir- 
cuit closer,  but  always  through  the  150  ohm  resistance  coil.  Two  methods  of  firing 
are  possible :  First,  purely  judgment  firing,  as  in  the  typical  system,  witli  the  advan- 
tage that  onl^ one  mine  is  fired  at  a  time;  second,  what  may  be  termed  contact  judg- 
ment tiring,  in  which  the  drop  of  the  mine  number  and  the  riuginj^  of  a  bell  indicate 
the  contact  of  a  ship  against  the  mine,  which  is  then  fired  at  will  by  the  operator 
by  merely  closing  the  switch  lever. 

Six  Edison-Lalande  cells  are  used  for  the  signal  battery  and  180  storage  battery 
oells  for  the  firing  battery.  The  latter  is  charged  from  the  street-railway  power 
house  in  New  London,  by  means  of  a  No.  4  heavily  insulated  Habirshaw  wire  laid 
as  a  cable  across  the  river  to  the  operating  casemate.  The  latter  is  located  close  to 
the  water,  but  behind  a  railroad  bank,  which  covers  it  from  both  view  and  fire  from 
the  water.  It  is  a  12- foot  by  12-foot  frame  building  covered  with  tarred  paper,  and 
is  fitted  with  all  necessary  testing  and  regulating  instruments,  i.  e.,  volt  meters, 
ammeter,  circuit  breaker,  regulating  resistance,  galvanometers,  and  portable  testing 
set,  and  is  lighted  by  four  220-volt  lO-candlepower  incandescent  lights. 

rreparation  of  maUrieU — The  wire  used  as  cable  was  first  painted  with  P  and  B. 
insulating  paint,  and  then  fastened  to  a  one-fourth-inch  diameter  wire  strand  at 
intervals  of  10  feet.  The  latter  is  designed  to  relieve  the  cable  from  longitudinal 
strain,  and  to  give  sufficient  weight  to  sink  it.  Fastenings  were  made  by  first  wrap- 
ping with  doth  tape,  and  then  tying  with  copper  binding  wire.  For  50  or  60  feet 
adjacent  to  the  mine,  where  the  wear  and  strains  are  greatest,  this  taping  was  made 
continuous.  A  Turk's  head  was  made  by  wrapping  the  insulated  wire  with  canvas, 
unstranding  the  wire  strand,  and  then  restranding  it  around  the  insulated  wire,  after 
which  the  two  were  taped  and  wrapped  with  canvas  to  the  proper  size  for  the  collar. 
The  Turk's  head  was  then  made  in  tne  usnal  manner. 

Planting.— A  scow  lashed  to  a  tug  and  large  enough  to  carry  all  the  mines,  anchors, 
and  mat<5riel  for  a  day's  work  was  used  for  planting.  The  drum  of  cable  was  car- 
ried on  a  small  steam  launch.  After  a  mine  was  planted  the  end  of  the  short  length 
of  cable  was  passed  to  the  men  in  the  launch,  who  spliced  the  strand,  jointed  the 
insulated  wire,  and  then  ran  the  cable  to  shore.  Twenty- three  mines  were  planted 
in  about  thirty  hours.  The  slow  progress  was  due  to  the  inexperience  of  tne  men 
and  the  difficulty  of  maneuvering  the  barge  in  a  strong  current.  Two  of  the  mines 
have  since  been  knocked  adrift  by  the  propellers  of  passing  steamers.  Both  were 
recovered,  and  it  was  found  that  the  wire  mooring  rope  had  pulled  out  of  the  clips 
which  are  used  to  fasten  it  to  the  mine  shackle. 

Testing. — The  most  satisfactory  daily  test  has  been  found  to  be  the  measurement 
of  the  resistance  of  the  circuit  of  each  mine.  This  can  be  quickly  made  with  suf- 
ficient accuracy  to  determine  the  efficiency  of  the  mine.    The  condition  of  minea 
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and  cables  to  date  has  been  on  the  whole  satisfaotory.  In  three  cases  where  loss  of 
insulation  was  indicated  the  fault  has  been  located,  and  found  to  be  in  the  cable  in 
the  mine  cap.  In  two  of  these  cases  the  cable  had  been  sharply  bent  where  it  leaves 
the  mine  and  the  insulation  broken  at  that  point.  In  the  third  case  the  Turk's  head 
was  allowed  to  project  so  far  inside  of  the  cap  that  when  the  latter  was  fastened  to 
the  mine  the  Turk's  head  pressed  against  the  cable  and  wore  off  the  insulation.  A 
quantity  of  armored  cable  is  to  be  sent  here  and  will  be  used  to  replace  the  tem- 
porary cable  now  in  use  as  soon  as  it  shows  signs  of  deterioration. 

In  the  work  of  preparation,  planting,  and  testing,  the  amount  of  labor  employed 
has  been  as  follows : 

Days. 

Principal  electricians 56 

Electricians 235| 

Machinists 146 

Riggers 40 

Carpenters 15| 

Powderman 8f 

Laborers 297 

Watchmen 59^ 

These  figures  include  the  labor  required  for  the  preparation  of  about  20  miles  of 
cable  and  preliminary  work  on  sixty-three  mines  (i.  e.,  cleaning  and  painting,  load- 
ing and  testing  the  compound  plugs,  cuttiug  the  mooring  and  anchoring  ropes,  and 
fastening  them  to  the  anchors),  for  use  at  New  Haven  Harbor. 
Very  respectfully,  your  obedient  servant, 

W.  J.  Barden, 
Second  Lieutenant,  Corps  of  Engineers, 
Maj.  Smith  S.  Lbach, 

Corps  of  Engineers f  U,  S.  A. 

Emplacements  for  two  10-inch  B,  L.  rifles  on  United  States  disappearing 
carriages^  model  1896. — Telegraphic  instractions  to  proceed  to  the  con- 
struction of  these  emplacements  were  received  late  in  the  evening  of 
Thursday,  the  17th  of  March.  On  Friday  and  Saturday  arrangements 
were  made  for  supplying  labor  and  procuring  the  necessary  materials 
and  plant.  On  Monday,  the  21st,  a  small  force  of  men  was  sent  to  the 
island,  followed  by  a  larger  force  with  teams  on  the  22d.  Work  began 
on  the  night  of  the  22d  with  the  full  force  of  about  125  men  and  12 
teams.  The  excavation  was  confined  to  two  rectangles  sufficiently  large 
to  contain  the  gun  platforms  proper,  and  was  pushed  as  rapidly  as  possi- 
ble day  and  night.  The  excavation  for  the  rear  gun  of  the  battery  was 
completed  on  the  27th,  and  the  laying  of  concrete  began  on  the  28th. 
The  gun  platform  of  the  rear  emplacement  was  completed,  except  the 
granolithic  finish,  on  the  5th  of  April,  at  which  time  the  excavation  for 
the  front  platform  was  finished.  Work  on  that  platform  began  imme- 
diately and  was  completed  on  the  12th  of  April.  Inside  of  twenty  work- 
ing days  two  gun  platforms  were  in  readiness  for  carriages  in  a  bat- 
tery of  full  sunken  construction  involving  nearly  15,000  yards  of 
excavation. 

By  the  time  the  second  platform  was  finished,  ground  had  been 
opened  for  beginning  the  terrepleins  and  foundations.  Up  to  this 
time  and  for  some  days  subsequently,  concrete  was  made  x)Artly  by 
hand  and  partly  in  the  mixer  of  the  contractors  for  the  12-inch  emplace- 
ments, the  latter  being  hauled  in  carts  a  distance  of  about  1,200  feet. 
During  this  time  the  installation  of  a  concrete  and  transportation  plant 
had  been  pushed  with  all  possible  energy.  A  cement  house  of  4,000 
barrels  capacity  was  built;  a  trestle  of  sufficient  strength  to  carry  a 
7-ton  locomotive  was  constructed  to  connect  the  dock  with  the  con- 
crete mixer;  a  Cockburn-Barrow  continuous  mixer  was  procured  and 
installed  with  a  boiler  and  pump.  Derricks  were  procured  and  erected ; 
cars  and  track  material  purchased,  and  on  the  25th  day  of  April,  thirty- 
three  days  from  the  date  of  beginning,  the  concrete  plant  was  put  in 
operation.  After  a  few  days  of  experiment  and  training  the  work  of 
concrete  making  and  placing  reached  a  daily  rate  of  200  yards  in  place 
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in  ten  hours.  Until  near  the  close  of  the  work  it  was  not  foand  prac- 
ticable to  mn  the  concrete  plant  more  than  ten  hours  daily  on  account 
of  the  difficulty  of  supplying  material  fast  enough.  The  unloading 
facilities  on  the  do(*.k  were  inadequate,  and  could  not  be  quickly 
enlarged ;  and  the  rate  of  the  work  practically  depended  upon  the  work- 
ing of  the  derrick  on  the  end  of  the  dock.  Toward  the  close  of  the 
work,  when  for  various  reasons  a  supply  of  material  had  been  accumu- 
lated, the  hours  of  concrete  making  were  gradually  extended  to  eight- 
een or  twenty  per  day.  A  sketch*  of  the  arrangement  of  the  plant 
accompanies  this  report.  Its  main  features  were:  First,  the  collection 
of  materials  in  proper  proportions  for  the  mixer  and  their  delivery  on 
the  platform  by  means  of  cars  on  a  belt  railroad;  second,  the  delivery 
of  the  material,  when  mixed,  in  similar  cars  also  on  a  belt  road.  The 
loaded  cars  were  raised  from  the  mixer  on  an  incline  to  a  point  above 
the  highest  level  of  concrete  in  the  work,  from  which  point  they  ran 
by  gravity  to  the  dump  and  returned  by  gravity  to  the  mixer.  The 
material  was  deposited  by  carrying  the  lo&ded  cars  over  the  emplace- 
ments on  a  portable  track  supported  by  trestles,  and  dumping  them 
where  desired.  The  trestles  were  first  placed  about  4  feet  above  ceil- 
ing level  for  the  lower  part  of  the  work,  and  later  were  raised  to  a  level 
high  enough  to  allow  the  concrete  to  be  finished  underneath  them. 
The  maximum  fall  of  material  from  the  cars  was  about  15  feet.  This 
method  was  adopted  with  some  apprehension,  but  experience  with  it 
shows  that  it  is  not  at  all  objectionable,  and  in  some  respects  advan- 
tageous. 

In  charging  the  mixer  crushed  stone  was  shoveled  into  a  car  to  a 
certain  mark,  gauging  its  quantity,  and  this  partly  loaded  car  was  then 
shoved  along  to  cement  platform,  where  the  requisite  charge  of  sand 
was  shoveled  in  from  one  side,  and  3  bags  of  cement  emptied  in 
from  the  other,  the  first  bag  being  near  the  bottom,  the  second  about 
the  middle,  and  the  third  near  the  top  of  the  charge  of  sand.  This  dis- 
tribution gave  a  preliminary  incorporation  of  sand  and  cement.  The 
car  was  then  run  around  to  the  platform  and  dumped.  The  materials  at 
this  stage  were  substantially  unmixed.  They  were  turned  once  with 
shovels,  and  then  shoveled  into  the  hopper  by  a  peculiar  motion,  which 
was  about  equivalent  to  another  turning.  Under  this  arrangement  the 
concrete  came  out  in  entirely  satisfactory  condition.  The  charge  of 
water  was  regulated  by  a  laborer,  who  had  nothing  to  do  but  to  keep 
his  hand  on  a  valve  and  see  that  the  concrete  went  into  the  car  at  the 
proper  consistency.  When  for  any  reason  a  portion  of  concrete  came 
out  too  dry,  it  was  found  very  convenient  to  moisten  it  by  a  fine  spray 
from  a  nozzle  attached  by  a  short  piece  of  hose  to  the  supply  pipe. 

The  elevated-track  system  for  placing  the  concrete  was  more  the  out- 
growth of  forced  conditions  than  of  any  conviction  that  its  use  would 
be  advantageous.  The  emplacements  occupy  practically  the  entire 
width  of  the  island  at  the  point  where  they  are  situated,  and  there  was 
no  room  for  the  guys  of  derricks.  Three  small  stiff-legged  derricks 
were  erected,  but  their  use  was  found  so  inconvenient  on  account  of 
their  small  reach  and  necessity  of  frequent  moving  that  they  were  finally 
abandoned.  The  overhead  track  method  proved  to  be  exceedingly  expe- 
ditious and  convenient  for  placing  concrete,  but  exactly  the  reverse  of 
these  conditions  for  handling  the  large  stone.  It  was  necessary  to  use 
stone  of  a  size  which  could  be  dumped  from  the  cars  in  the  same  way 
that  the  concrete  was  dumped,  and  even  then  much  time  was  lost  by 
precautions  necessary  to  be  taken  to  prevent  the  car  from  leaving  the 

*  Not  published. 
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track  when  the  stone  went  off,  and  also  from  the  necessity,  in  frequent 
cases,  of  moving  a  stone  which  did  not  fall  properly,  without  any  appli- 
ances other  than  men's  hands  and  light  crowbars.  For  these  reasons 
the  amount  of  such  stone  placed  in  the  work  was  reduced  to  a  minimum 
of  between  10  and  12  per  cent  of  the  total  volume  of  concrete.  The  per- 
centage, however,  where  the  stone  was  actually  placed  is  larger,  since 
its  use  was  limited  to  the  edges  and  top  of  the  mass.  No  attempt  was 
made  to  place  it  in  the  interior  of  the  work. 

The  average  weather  during  this  construction  was  rather  unfavorable. 
There  were  three  heavy  easterly  storms  of  about  a  week  each  in  dura- 
tion, which  caused  almost  complete  suspension  of  work.  The  emplace- 
ments were  substantially  completed  on  the  25th  of  June,  or  three 
months  and  three  days  from  the  date  of  beginning.  The  work  remain- 
ing to  be  done  at  the  close  of  the  fiscal  year  was  the  excavation  of  a 
road  to  the  rear  terreplein,  the  setting  of  doors,  the  placing  of  cranes 
and  ammunition  lifts,  and  hanging  trolleys  and  blocks.  The  doors 
would  have  been  in  place  had  the  parties  who  engaged  to  build  them 
delivered  them  at  the  date  agreed  upon.  The  ammunition  lifts  were 
not  ordered,  as  it  was  thought  best  to  have  a  test  of  the  worm  and 
gear  type  in  the  12-inch  emplacements  before  ordering  any  more  of  tbat 
kind.  With  the  lifts,  through  the  motors,  the  electric  plant  was  also 
involved  in  uncertainty,  and  its  procurement  deferred.  At  the  expira- 
tion of  three  months  from  the  date  of  beginning  these  emplacements, 
they  were  so  far  advanced  that,  had  guns  been  mounted,  ammunition 
could  have  been  stored  and  served  without  serious  inconvenience  and 
the  guns  advantageouly  worked. 

This  rate  of  progress  is  i>os8ible  only  under  the  conditions  attendant 
upon  this  particular  work.  All  the  operations  were  regarded  as  emer- 
gent to  the  extent  of  dispensing  with  every  element  of  delay  in  the 
procurement  of  materials  and  supplies.  This  necessarily  entailed  some 
expense,  particularly  in  the  matter  of  excavation,  which,  in  order  to 
permit  the  platforms  to  be  begun  at  the  earliest  possible  moment,  was 
conducted  in  the  least  economical  manner.  It  is  interesting  to  know, 
however,  that»  when  the  conditions  do  justify  such  work,  it  can  be  done 
so  rapidly.  The  increased  expense,  while  appreciable,  is  not  so  great 
as  j^ould  be  supposed. 

Time  has  not  suf&ced  as  yet  to  prepare  a  statement  of  the  expendi- 
tures showing  the  itemized  costs  of  different  features  of  the  work. 

Money  statement. 

KATIONAL  DSFBNBB,  ACT  OF  MARCH  9,  189S. 

Ghin  emplacementB, 

March  18, 1898.  amount  allotted $50,000.00 

May  19, 1898,  amount  allotted : 31,000.00 

June  11, 1898,  amount  allotted 19,000.00 

100,000.00 
June  30j  1898,  amount  expended  during  fiscal  year 69, 509. 64 

July  1,  1898,  balance  unexpended 30,490.36 

July  1, 1898,  outstanding  liabilities $22,000.00 

July  1, 1898,  amount  involved 8,490.36 

30,490.36 

I^aMporUng  guns. 

June  10, 1898.  amount  allotted $3,000.00 

July  1,  1898,  balance  available 3,000.00 

Search  light 

June  10, 1898,  amount  allotted ^ $500.00 

July  1, 1898,  balance  available 500.00 
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Emplacements  for  two  8-inch  B.  L.  rifles  on  barbette  carriages  (15-inck 
smooth-bore  converted). -r-JJuA&t  date  of  April  27  the  Chief  of  Engineers 
directed  the  construction  of  these  emplacements.  The  letter  was  re- 
ceived on  the  afternoon  of  April  29.  In  the  evening  of  the  30th  a  con- 
tract was  closed  for  the  construction  of  a  pile  dock.  Piles  were  cut  and 
hauled  Sunday  and  Sunday  night,  the  Ist  of  May,  and  on  the  2d  pile  driv- 
ing began  at  the  point.  As  soon  as  the  dock  was  sufficiently  advanced 
to  permit  landing  lumber  carpenters  were  put  ashore  and  the  erection 
of  buildings  began.  The  dock  was  completed  on  the  21st  of  May,  and 
machinery  and  timber  were  landed.  By  the  close  of  the  month  a  build- 
ing for  office  and  quarters,  one  for  laborers  and  blacksmith  shop,  aud  a 
cement  shed  of  4,000  barrels  capacity  had  been  completed.  A  supply 
trestle  was  nearly  done,  track  laid  on  the  beach  for  building  sea  wall, 
temporary  concrete  platforms  built,  and  a  supply  of  sand  and  gravel 
collected.  Forms  were  up  for  the  left  gun  platform,  and  concrete  mix- 
ing began  on  the  1st  of  June.  The  making  and  placing  of  concrete  con- 
tinued during  the  month,  during  the  first  half  of  which  operations  were 
carried  on  in  the  daytime  only,  but  in  the  latter  half  some  work  was  done 
at  night.  About  2,500  yards  were  placed,  completing  the  left  gun  plat- 
form, except  the  additional  mass  to  take  the  barbette  carriage  and 
bringing  the  parapet  aud  rooms  to  ceiling  level  from  the  left  Hank  to 
the  right  gun  platform.  About  800  tons  of  stone  were  landed  on  the 
dock,  transported  on  cars  under  a  derrick  on  the  beach,  and  laid  in  the 
sea  wall,  covering  about  160  feet  of  the  front.  Nearly  as  much  was  laid 
in  the  deeper  water  from  a  small  scow  carrying  a  derrick. 

At  this  point  concrete  mixing  is  done  by  hand  exclusively.  The  site 
is  restricted  in  area  and  of  low  relief,  not  at  all  favorable  for  tne  instal- 
lation of  a  concrete  mixer.  Materials  are  collected  in  a  car  in  proper 
proportions  and  dumped  on  the  mixing  platform.  Each  car  has  a  par- 
tition in  it,  forming  two  compartments  proportioned  in  size  to  the  vol- 
ume of  crushed  stone  and  sand  desired.  The  larger  compartment  is 
filled  with  stone  from  the  pile  under  the  trestle,  the  car  is  then  pushed 
along  opposite  the  cement  house,  where  the  sand  compartment  is  filled 
from  the  sand  pile  and  three  bags  of  cement  unopened  thrown  on  top. 
When  the  car  is  dumped  the  stone  and  sand  fall  in  separate  piles.  The 
sand  and  cement  are  dry-mixed  and  then  formed  into  a  circular  ridge, 
making  a  basin  or  bowl,  the  proper  proportion  of  water  is  placed  inside 
of  this  and  the  mortar  mixed  with  shovels.  It  is  then  spread  out,  the 
charge  of  stone  shoveled  on  top  of  it,  and  the  whole  turned  twice  by 
hand. 

Money  statement, 

KATIONAL  DEFENSE,  ACT  OF  MARCH  9,  1898. 

April  27,  1898,  amonnt  allotted $12,000.00 

May  2,  1898,  amount  allotted 30,000.00 

May  19,  1898,  amount  allotted 23,000.00 

65,000.00 
June  30,  1898,  amouut  expended  daring  fiscal  year 13, 905. 68 

July  1,  1898,  balance  unexpended 51,094.32 

July  1,  1898,  outstanding  liabilities $15, 000. 00 

July  1,  1898,  amount  involved 36,094.32 

51,094.32 

Emplacement  for  a  4.7-inch  rapid-fire  gtm. — Under  date  of  March  19, 
the  Chief  of  Engineers  directed  the  construction  of  two  emplacements  for 
4.7-inch  rapid-fire  guns.  Final  instructions  were  received  on  April  8. 
Excavation  for  the  two  emplacements  was  begun  on  the  same  day  with 
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laborers  famished  by  the  contractor  for  the  10-inch  emplacements* 
Structural  iron  and  some  other  materials  for  the  two  emplacements 
were  purcrhased  and  delivered.  On  the  14th  of  April  information  was 
received  from  the  Chief  of  Engineers  that  the  assignment  of  guns  to 
this  locality  had  been  canceled ;  but,  in  view  of  the  probability  that  one 
gun  could  be  obtained  later,  the  construction  of  one  of  the  emplacements 
was  ordered  continued  and  the  other  sto]>ped. 

During  the  month  of  April  the  excavation  for  No.  1  emplacement  was 
complete,  forms  set,  and  about  half  the  concrete  laid.  During  May 
the  concrete  mass  was  completed,  leaving  only  the  granolithic  finish  to 
be  placed,  and  the  gun  and  carriage  were  received  and  mountod.  The 
gun  was  ready  for  service  on  the  morning  of  the  22d  of  May. 

On  account  of  the  relatively  small  quantity  of  work  involved  and  its 
isolated  position,  the  expense  of  construction  was  relatively  very  great. 
The  total  cost  of  the  emplacement  will  reach  $9,000.  As  an  example 
of  the  difficulties  encountered,  it  may  be  stated  that  after  experiment- 
ing in  various  directions  it  was  found  that  the  cheapest  way  to  obtain 
aggregate  for  concrete  was  to  break  up  bowlders  on  the  site,  the  work 
being  done  by  hand.  All  material  used  had  to  be  hauled  a  mile  over  a 
sandy  road. 

Time  has  not  permitted  as  yet  a  proper  analysis  of  the  expenditures 
to  be  made  in  form  suitable  for  publication. 

Money  statementtt, 

NATIONAL  DEFENSE,   ACT  OP  MARCH  9,    1898. 

Gun  emplacements, 

April  6,  1898,  amoDDt  aHotted $6,000.00 

June  10, 1898,  amount  allotted 3,000.00 

9,000.00 
June  30,  1898,  amount  expended  during  fiscal  year 6,  503. 24 

July  1,  1898,  balance  unexpended * 2,496.76 

Julyl,  1898,  outstanding  liabilities $2,193.95 

July  1, 1898,  amount  involved 302.81 

2,496.76 

Search  light. 

June  10,  1898,  amount  allotted $650.00 

July  1,  1898,  balance  unexpended 650. 00 

Purchase  of  sites  for  fortifications  and  seacoa^t  defenses. — At  the  date 
of  last  Annual  Keport,*  a  negotiation  for  purchase  of  a  site  containing 
about  225  acres  having  resulted  in  failure,  proceedings  for  condemna- 
tion had  been  decided  upon,  and  the  petition  filed.  During  the  fiscal 
year  a  commission  has  been  appointed,  and  has  held  frequent  sittings 
at  the  site  and  in  New  York.  At  the  close  of  the  fiscal  year  the  evi- 
dence was  all  in  and  arguments  of  counsel  submitted. 

About  April  1,  under  instructions  from  the  Chief  of  Engineers,  nego- 
tiations were  entered  into,  through  a  private  agent,  for  the  purchase  of 
another  tract  of  land  required  for  defensive  purposes  on  the  north  side 
of  the  entrance  to  the  Sound.  An  option  was  secured  for  the  purchase 
of  three  tracts,  aggregating  over  60  acres,  at  $5,500,  the  purchase  to  be 
consummated  within  three  months.  Under  authority  of  the  Secretary 
of  War  this  option  was  closed  by  payment  of  $150.  During  the  three 
months  that  the  option  ran  the  matter  was  placed  in  the  hands  of  the 
Department  of  Justice,  the  title  examined,  deeds  drawn  and  signed, 
and  on  the  30th  day  of  June,  the  day  on  which  the  option  expired,  a 
payment  of  $5,650  was  made,  and  the  property  passed  to  the  ownership 
of  the  United  States. 
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Money  statement 

March 31, 1898,  amount  aUotted : $6,660.00 

Jane  80,1898,  amount  expended  during  iisoal  year 6,660.00 


4  E. 

DEFENSES  OF  NEW  YORK— AT  EASTERN  ENTRANCE  TO  HARBOR,  ON 
ISLANDS  IN  HARBOR,  ON  STATEN  ISLAND,  AND  AT  SOUTHERN 
ENTRANCE  TO  HARBOR.  ON  LONG  ISLAND  AND  SANDY  HOOK. 

Officer  in  charge  at  eastern  entrance  to  harbor,  on  islands  in  harbor, 
and  on  Staten  Island,  Maj.  Henry  M.  Adams,  Corps  of  Engineers; 
assistaDts,  Lieat.  Bobert  E.  Raymond,  Corps  of  Engineers,  and  Lieut. 
James  F.  Mclndoe,  Corps  of  Engineers,  the  latter  since  April  11, 1898; 
torpedo  defenses  at  eastern  entrance  to  harbor  in  charge  of  Maj.  John 
G.  D.  Knight,  Corps  of  Engineers,  since  April  6, 1898;  officer  in  charge 
of  defenses  on  Long  Island  and  at  Sandy  Hook,  Brig.  Gen.  William 
Ludlow  (now  Maj.  Gen.),  U.  8.  Volunteers,  Lieutenant-Colonel,  Corps  of 
EDgineers,  until  April  21, 1898;  after  that  date,  Ma^j.  Henry  M.  Adams, 
Corps  of  Eugineers:  assistants,  Lieut.  Bobert  McGregor,  Corps  of 
Engineers,  and  Lieut.  Edwin  E.  Stuart,  Corps  of  Engineers,  the  latter 
since  April  16, 1898;  Division  Engineer,  Brig.  Gen.  George  L.  Gillespie, 
XJ.  S.  Volunteers,  Colonel,  Corps  of  Engineers. 

AT  EASTERN  ENTRANCE  TO  HABBOB. 

Mortar  battery  for  sixteen  12-inch  mortars. — July  1, 1897,  the  mortar 
battery  was  completed  and  mortars  mounted;  the  installation  of  elec- 
tric plant  for  lighting  the  battery  had  been  begun. 

During  the  past  fiscal  year  the  electric  lighting  appliances  were 
complete. 

Under  an  allotment  from  the  appropriation  for  <^  National  Defense," 
an  earth  parapet  has  been  constructed  in  front  of  the  practice  battery 
(one  8-inch  converted  rifle  and  one  15-inch  smooth-bore  gun),  and  maga- 
zines have  been  built.  It  is  designed  to  alter  the  15-inch  carriage  for 
one  8-inch  breeeh-loading  rifle  as  soon  as  the  latter  gun  is  delivered. 

Preservation  and  repair  of  fortifications. — ^Under  an  allotment  for 
improving  the  drainage  of  the  mortar  battery,  and  for  introducing  a 
water  supply  to  each  pit,  the  catch  basins  and  gratings  at  the  gallery 
openings  have  been  enlarged,  and  the  north  magazine  floor  has  been 
graded.    The  water  pipes  are  being  laid  to  the  pits. 

Money  statements, 

OUN  AND  MOBTAR  BATTERIES. 

July  1, 1897,  balance  unexpended $8,196.70 

December  21, 1897,  amount  transferred  to  another  work $1, 297. 29 

June  80, 1898,  amount  expended  during  fiscal  year 6, 899. 41 

8,196.70 

NATIONAL  DEFENSE,   ACT  OF  MARCH  9,  1898. 

April  18, 1898,  amount  allotted  for  construction  of  parapet. . .    $2, 600. 00 
April  27, 1898,  amount  allotted  for  one  emplacement  for  8-inoh 
B.L.  rifle 8,000.00 

$5,600.00 

June  SO,  1898,  amount  expended  during  fiscal  year 2,941.74 

July  1,1898,  balance  unexpended 2,658.26 

July  1,1898,  outstanding  liabilities 1.042.65 

July  1,1898,  balance  available 1,515.61 
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PRESERVATION  AND  REPAIR  OF  FORTIFICATIONS. 

December  9,  1897,  amount  allotted  for  purchase  of  electric 
supplies  .--*. $61.58 

March  26, 1898,  amount  allotted  for  correction  of  defective 

drainage,  etc 2  500.00 

$2,561.58 

June  30, 1898,  amount  expended  during  fiscal  year 245.40 

July  1,  1898,  balance  unexpended 2,316.18 

July  1,1898,  outstanding  liabilities 156.13 

July  1, 1898,  balance  available 2.160.05 

On  the  northern  side  of  entrance. — These  works  consist  of  an  old  stone 
fort  and  ontlying  batteries,  with  modern  battery  for  two  lO-inch  breech- 
loading  rities  and  one  position  for  12-inch  breech-loading  rifle,  on  disap- 
pearing carriages. 

At  the  beginning  of  the  past  fiscal  year  the  platforms  for  the  10-inch 
gnns  were  ready;  the  parapet,  magazines,  and  appliances  for  handling 
ammnnition  were  incomplete.  Construction  on  the  12-inch  emplace- 
ment had  not  been  begun. 

Two  emplacements  for  lO-ineh  rifles. — At  this  battery  during  the  past 
fiscal  year  2,864  cubic  yards  of  concrete  were  placed  in  parapet  and 
magazines,  completing  the  concrete  work ;  the  earth  slopes  were  filled, 
graded,  and  sodded.  Lifts,  trolleys,  cranes,  and  appliances  for  hand- 
ling ammnnition  have  been  placed.  The  battery  is  completed  except 
minor  repairs  to  the  ammnnition  lifts  and  the  introduction  of  water 
supply,  which  is  being  made.  No  method  of  lighting  the  magazines  is 
yet  provided.  The  guns  and  carriages  are  mounted,  and  the  battery 
was  turned  over  to  the  commanding  officer  May  5, 1897. 

Emplacement  for  12inch  rifle. — At  this  emplacement  the  concrete 
work  of  the  parapet,  platform,  and  magazines,  and  the  earthwork  of 
the  parapet  are  completed.  The  cranes  and  trolley  for  handling  ammu- 
nition have  been  set  up.    The  platform  is  ready  for  mounting  the  gun. 

To  complete  the  emplacement  there  remains  the  partial  sodding  of 
earthwork,  grading  rear  slo])e,  removal  of  a  small  amount  of  old  ma- 
sonry, the  placing  of  ammunition  hoist,  and  the  introduction  of  water 
supply.    No  arrangement  for  lighting  the  magazines  is  yet  adopted. 

Preservation  and  repair  of  fortifications. — The  caving  bank  in  front 
of  the  lOinch  battery  has  been  partly  protected  by  building  a  riprap 
wall  in  front  of  it,  at  and  near  high-water  mark.  The  gallery  of  the 
second-tier  casemate  quarters  was  repaired  and  a  platform  for  an  8-inch 
converted  rifle  was  built. 

Sea  wall  at  Fort  Schuyler^  N.  Y. — ^The  protection  of  the  sea  wall  by 
placing  riprap  along  its  base  was  continued  until  the  available  fundjs 
were  exhausted. 

Money  statements. 

GUN  AKD  MOETAR  BATTKRIKS. 

July  1, 1897,  balance  unexpended $77,123.18 

June  9, 1898,  amount  allotted  for  moving  12-inch  gun  and  car- 
riage       1,500.00 

June  28, 1898,  amount  allotted  for  water  supply .' 75. 00 

$78, 698. 18 

June  30, 1898,  amount  expended  during  fiscal  year 73, 611. 08 

July  1, 1898y  balance  unexpended 5,087.10 

July  1, 1898,  outstanding  liabilities, ^ 3,331.26 

July  1,1898, balance  avaaable..--!. 1,755.84 

BNG  08 40 
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PRB8ERVATI0N  AND  REPAIR  OF  FORTIFICATIONS. 

July  1, 1897,  balance  unexpended $1,904.10 

January  8, 1898,  amonut  allotted  for  repairs  to  gallery 150. 00 

March  16, 1898,  amount  allotted  for  platform  Syv  8-iuch  con- 
verted rifle '. 200.00 

$2,254.10 

Jane  30, 1898,  amount  expended  during  fiscal  year 2, 140. 55 

July  1, 1898.  balance  unexpended 113.55 

July  1, 1898;  outstanding  liabilities 112.50 

July  1,1898,  balance  available : 1.05 

SEA  WALLS  AND  EMBANKMENTS. 

July  1, 1897,  balance  unexpended , $884.00 

June  30, 1898,  amount  expended  during  fiscal  year 884. 00 

On  th^  southern  side  of  entrance. — July  1,  1897,  emplacements  Nos, 
1, 2,  and  3  of  the  gun  battery  were  nearly  completed;  work  on  emplace- 
ment No.  6  and  on  the  rebuilding  of  eight  platforms  of  the  mortar 
battery  had  been  just  begun. 

Gun  battery. — During  the  past  fiscal  year  emplacements  Nos,  1,  2, 
and  3  have  been  completed  and  the  parapet  covered  with  a  water- 
proofing of  asphalt. 

IJmpla^ment  No.  6. — The  concrete  work  is  finished  and  the  earth- 
work nearly  finished.  Ammunition  lift,  trolley,  and  cranes  for  hand- 
ling ammunition  are  in  place.  Water  pipes  have  been  laid  to  these 
emplacements. 

Work  on  the  two  emplacements  for  rapid-fire  guns  was  begun  in 
April,  1898.  The  platforms  are  nearly  completed  and  the  magazine 
walls  are  built  up  to  the  platform  level. 

Work  of  excavating  the  sites  for  emplacements  Nos.  4  and  5  was 
begun  June  15, 1898. 

Mortar  battery, — ^The  eight  platforms  for  modem  12-inch  mortars  have 
been  built,  and  mortars  and  carriages  are  mounted.  There  remains 
the  completion  of  grading  of  the  pit  floors  and  of  building  side  walls 
in  the  pits  and  the  introduction  of  water  supply. 

Preservation  and  repair  of  fortifications. — During  the  fiscal  year  the 
sea  wall  was  repaired  by  placing  1,493  cubic  yards  of  riprap  along  its 
base.  Repairs  were  made  to  the  engineer  wharf  and  buildings;  the 
sewer  under  the  stone  fort  was  pumped  out  and  cleaned;  pipes  and 
fittings  were  placed,  and  water  supply  introduced  at  the  several 
emplacements  of  the  gun  battery. 

Money  statements. 

GUN  AND  MORTAR  BATTERIES. 

July  1, 1897,  balance  anexpended $59,631.13 

December  21, 1897,  amount  allotted  for  two  emplacements  for 
R.F.^uns 9,000.00 

May  6,   1898,   amount   allotted   for   asphalt   waterproofing 
emplacements 5, 600. 00 

Jone  4, 1898,  amount  allotted  for  two  12-inch  emplacements .  100, 000. 00 

June  15,  1898,  amount  allotted  for  completion  of  eight  mor- 
tar platforms 3,000.00 

$177,231.13 

June  30, 1898,  amount  expended  during  fiscal  year 59, 130. 89 

July  1, 1898,  balance  unexpended 118,100.24 

July  1, 1898,  outstanding  liabilities 20,013.26 

July  1, 1898,  balance  available 98,086.98 
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PRXSRRVATION  AND  REPAIR  OF   FORTIFICATIONS. 

July  1, 18d7,  balance  unexpended $2, 000. 00 

January  8, 1898,  amount  allotted 1,000.00 

May  18, 1898,  amount  allotted 550.00 

June  30, 1898,  amount  expended  during  fiscal  year 

July  1,  1898,  balance  unexpended 

July  1,  1898,  outetanding  liabilities 

July  1, 1898,  balance  available 


AT  SOUTHKBN  ENTRANCE  TO  HARBOU. 


$3,550.00 
3,352.48 

197752 
157. 69 

39783 


OUt- 


Defensea  on  Long  Island. — These  consist  of  a  stoDe  fort  and 
lying  batteries  with  modern  defenses. 

July  1;  1897,  emplacements  Nos.  6  and  7  of  the  lOinch  battery  were 
completed,  and  emplacement  No.  6  was  complete  except  setting:  the 
base  rings  and  ammunition  lifts.  Work  on  emplacement  No.  4  had  just 
been  begun.   Construction  of  other  emplacements  had  not  been  begun. 

During  tl)«  past  fiscal  year  tjie  folJowiug  work  has  been  done: 

Ten-inch  battery. — Emplacements  Nos.  4  and  5  have  been  completed, 
and  with  Nos.  6  and  7  turned  over  to  tire  commanding  officer.  In  these 
emplacements  guns  are  mounted  and  in  readiness  tor  service.  Under 
an  nllotment  from  the  appropriation  for  *'  National  Defense,''  work  upon 
emplacements  Nos  3, 2,  and  1  was  begun;  the  platforms  for  Nos.  3  and 
2  are  ready  for  carriages,  and  at  No.  1  excavation  is  in  progress. 

Twelve  inch  positions. — Under  an  allotment  from  the  appropriation  for 
^'  National  Defense,"  work  on  construction  of  two  emplacements  for 
12-inoh  breech- loading  rifles,  barbette,  on  noudisappearing  carriages 
has  been  begun.  Excavation  for  foundations  is  in  progress,  and  laying 
of  concrete  commenced. 

Under  allotment  from  the  approi)riation  for  "Gun  and  Mortnr  Bat- 
teries," the  construction  of  two  emplacements  for  12-inch  breech-loading 
rifles  on  disappearing  carriages,  model  1897,  was  authorized  June  27, 
1898.  Detail  plans  for  these  emplacements  have  been  submitted  and 
approved. 

Bapid'Jire  guns. — Construction  of  two  emplacements  for  4.7-inch 
rapid-fire  guns  was  authorized,  under  allotment  from  appropriation  for 
^<  National  Defense.''  Plans  for  conversion  of  platforms  7  and  8  of 
15-inch  gun  battery  (water  battery)  to  meet  the  requirements  for 
rapid-fire  guns  were  approved,  and  the  emplacements  were  completed 
and  guns  mounted  May  17, 1898. 

Twelve-inch  breech-loading  mortars. — June  27, 1898,  an  allottment  from 
appi-opriation  for  *'Gun  and  Mortar  Batteries,"  was  made  for  construc- 
tion of  a  battery  of  eight  124neh  mortars.  Plans  for  the  work  are 
being  prepared. 

The  following  table  shows  the  dates  when  it  is  estimated  the  plat- 
forms of  these  several  emplacements  will  be  ready  to  receive  armament, 
and  when  the  emplacements  may  be  wholly  completed: 


Plat  form fi 
ready  for 
ariuaineut. 


Emplacement 

to  bo 

completed. 


10-inch  battery : 

1(011.7. 6, 5,  and  4 

No.3 

No.2....: 

No.l 

12-mch  positions : 

No.l 

No.2 

No8.3and  4 

Hortar battery :  8 positions.. 


Now 

Now 

July  31, 1898 

July  15, 1898 
AuR.  1.1898 
Nov.  30. 1898 


Already. 
Aiiff.   1, 1888 
Si'pt.   1.1898 
Sept.  30, 1898 

Nov.  15, 1896 
Sept.  no,  1898 
June  30. 1899 


Nov.  30, 1898  I  June  30, 1899 
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Preservation  and  repair  of  fortifications. — ^During  the  past  year  the 
sea  wall  in  front  of  the  10-inch  battery  was  repaired,  and  slopes  of  the 
water  battery  were  repaired  and  sodded. 

Platforms  3, 4, 5,  and  6  of  the  water  battery  were  altered  for  8-inch 
converted  rifles,  and  carriages  and  guns  were  mounted. 

Money  statements. 

GUN  AND  MORTAR  BATTERIES. 

July  1,  1897,  balance  unexpended $57, 132.42 

June  27,  1898,  amounts  allotted 200,000.00 

257,132.42 

Jane  SO,  1896,  amount  expended  during  fiscal  year $53,747.95 

Restored  to  appropriation 3,000.00 

66,747.95 

July  1,  1898,  balance  unexpended 200,384.47 

July  1,  1898,  outstanding  liabilities 349.38 

July  1,  1898,  balance  available 200,036.09 

NATIONAL  DEFENSE,   ACT  MARCH  9,   1898. 

March  18, 1898,  amount  allotted  for  three  10-incb  gun  emplace- 
ments   $75,000.00 

June  10  1898,  amount  allotted  for  three  10-inch  gun  emplace- 
ment      25,000.00 

$100, 000. 00 

April  6, 1898,  amount  allotted  for  two  4.7-inch  R.  F.  gun  emplacements..      6,000.00 

April  25,  1898,  amount  allotted  for  two  emplacements  for  12- 

inch  B.  L.  guns,  on  barbette 40, 000. 00 

June  10,  1898,  amount  allotted  for  two  emplacements  for  12- 
inch  B.  L.  guns,  on  barbette 40,000.00 

80,000.00 

186,000.00 
J  one  30,  1898,  amount  expended  during  fiscal  year 24, 880. 46 

July  1,  1898,  balance  unexpended 161, 119.54 

July  1,  1898,  outstanding  liabilities 13,231.58 

July  1,  1898,  balance  available 147,887.96 

PRESERVATION  AND  REPAIR  OF  FORTIFICATIONS. 

July  1,  1898,  balance  unexpended $2,213.68 

June  30, 18^,  amount  expended  during  fiscal  year $1, 494. 66 

Transferred  to  another  work 200.00 

1,694.66 

July  1,  1898,  balance  unexpended 519.02 

July  1, 1898,  outstanding  liabilities 338.85 

July  1,  1898,  balance  avaUable 180.17 

Defenses  on  Staten  Island. — These  fortifications  consist  of  two  old 
casemate  stone  forts  and  outlying  batteries,  with  modern  defenses. 

July  1, 1897,  a  mining  casemate  and  torpedo  storage  building  and 
tank  had  been  constructed;  a  5gun  battery  for  8-inch  rifles  had  been 
completed;  the  two  batteries  (four  emplacements)  for  10-inch  guns  had 
been  finished  except  the  ammunition  lifts  and  minor  details. 

During  the  past  fiscal  year  the  following  work  has  been  done. 

Mining  casemate  and  torpedo  building  and  tank. — An  oil  engine  has 
been  installed  in  the  mining  casemate,  water  supply  has  been  intro- 
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daced,  and  a  passage  Las  been  opened  from  the  casemate  to  the  chan- 
nel. In  the  storage  building  a  bridge  crane  has  been  mounted  and  used 
for  handling  torpedo  cases  and  apparatus;  a  storage  room  29  by  13  feet 
and  10  feet  high  has  been  partitioned  ofi*  in  the  east  corner  of  the  build- 
ing, fitted  with  shelves,  benches,  and  table  for  electric  and  other  appli- 
ances requiring  careful  handling;  the  torpedoes,  anchors,  junction 
boxes,  etc., have  been  cleaned  and  painted.  In  the  cable  tank  a  movable 
hoist  for  handling  cable  drums  has  been  mounted  and  used. 

Fivegun  battery. — Five  sets  of  hand  rails  have  been  placed  at  the  stairs 
to  the  gun  platforms,  and  the  superior  concrete  slope  has  been  painted. 

Two  2gun  batteries  for  lO-inch  guns. — These  have  been  provided  with 
ammunition  lifts,  trolleys,  and  cranes;  magazine  doors  have  been  hung; 
stairs,  hand  rails,  and  ladders  have  been  set;  the  superior  slopes  have 
been  painted;  electric  lights  have  been  placed  in  the  magazines;  the 
grading  of  roadways  and  sodding  of  slopes  has  been  finished;  and  four 
booths  have  been  bailt  to  cover  telephones,  one  at  each  emplacement. 

These  batteries  are  completed.  They  were  turned  over  to  the  com- 
manding officer  December  18, 1897. 

Twelve-inch  emplacements. — Under  an  allotment  from  the  appropria- 
tion for  "National  Defense,''  construction  of  two  emplacements  for 
12-inch  breech-loading  rifles,  to  the  west  of  the  10-inch  gun  batteries, 
was  begun  in  March,  1898.  Excavation  has  been  nearly  completed, 
platforms  are  ready  to  receive  armament,  and  parapet  and  walls  are 
built  to  level  of  the  magazine  ceilings. 

Under  allotment  fromthe  appropriation  for  "Gun  and  Mortar  Batter- 
ies," construction  of  two  emplacements  for  12inch  guns  on  disappear- 
ing carriages,  low  fire,  model  1896,  was  begun  in  June,  1898,  the  site 
being  north  of  the  south  flank  of  Battery  Hudson.  At  the  close  of  the 
fiscal  year  excavation  for  platform  of  emplacement  No.  1  was  under 
way  and  appliances  for  making  concrete  were  being  set  up. 

Rapid-fire  guns. — Under  an  allotment  of  $6,000  from  the  appropria- 
tion for  "National  Defense,"  work  was  begun  in  April  upon  construction 
of  two  emplacements  for  4.7-inch  rapid-fire  guns  at  two  sites,  designed 
to  protect  the  mine  fields.  Tlie  platforms  were  completed  and  guns 
mounted  by  May  3, 1898.  At  the  close  of  the  fiscal  year  the  emplace- 
ments were  completed,  except  one  magazine  door  and  the  coloring  of 
the  superior  concrete  slope. 

Two  emplacements  for  8-inch  breech-loading  rifles  on  modified  15  inch 
gun  carriages. — Under  allotment  from  appropriation  for  "National 
Defense,"  the  mounting  of  two  of  these  guns  was  authorized.  The 
platforms  and  magazines  of  the  old  battery  required  no  alteration. 
U])  to  the  close  of  the  fiscal  year  one  of  the  carriages  has  been  altered 
and  was  nearly  completed;  the  guns  had  not  been  received. 

Submarine-mine  defense  of  the  Narrows. — Under  allptments  from  the 
appropriation  for  "National  Defense,"  the  planting  of  mines  was  begun 
in  April  and  continued  until  June  11,  since  which  time  work  has  been 
confined  to  keeping  the  groups  of  mines  in  repair  and  working  order. 

Temporary  battery,  Staten  Island. — The  construction  of  this  battery, 
having  emplacements  for  three  8-inch  converted  rifies,  was  authorized, 
and  work  was  begun  in  May,  1898,  under  an  allotment  from  the  appro- 
priation for  "  National  Defense."  At  the  close  of  the  fiscal  year  the  plat- 
forms, sand  parapet,  and  magazines  had  been  completed  and  the  battery 
was  in  readiness  for  armament. 

Electric-lighting  plant  and  artillery  fire  control. — During  the  year  the 
electric-lighting  plant,  already  purchased,  was  installed  in  two  case- 
mates of  an  old  work  and  the  two  batteries  for  10-inch  guns  were  con- 
nected and  lighted.    Four  range-finder  houses  have  been  built. 
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The  lighting  plant  and  range-flnder  honses  were  turned  over  to  the 
Board  on  Regulation  of  Sea-coast  Artillery  Fire  November  12, 1897. 

Preservation  and  repair  of  fortifications. — Under  various  allotments 
the  following  work  was  done  during  the  past  fiscal  year: 

Minor  repairs  were  made  to  several  of  the  old  works. 

The  sea  wall  north  of  the  north  wharf  was  repaired  and  extended. 

Three  manholes  were  repaired  in  the  sewer  in  the  long  slope  east  of 
the  old  fort. 

An  iron  fence  was  built  on  the  south  side  of  Richmond  avenue. 

The  cable-tank  building  and  hoisting  apparatus  were  painted;  the 
cleaning  and  storing  of  torpedo  material  was  completed. 

In  one  of  the  outlying  batteries  pintle  plates  were  set  on  platforms 
for  ir>.inch  guns,  and  five  of  the  15inch  gun  platforms  were  altered  to 
adapt  them  to  carriages  for  8-inch  converted  rifles. 

The  gutters  in  rear  of  guns  were  cleans. 

Sites  for  fortifications  and  seacoast  defenses. — A  site  known  as  tract 
No.  1  of  the  King  property,  with  a  narrow  strip  eictending  to  tide  water^ 
was  purchased  at  a  cost  of  $60,000. 

The  deed,  dated  March  11, 1898,  was  duly  executed  and  recorded. 

Money  statements. 

GUN  AKD  mortar  batteries. 

July  1. 1897.  balaDoe  nnexpenddd $75,648.43 

June  80, 1898,  amount  withdrawn  dnring  fiscal  year 51, 774. 83 

28, 869. 10 
Jnne  18, 1898,  amount  allotted  for  two  emplacements  for  12- 
inch  guns 100,000.00 

$128, 869. 10 

Jnne  30, 1888,  amount  expended  during  fiscal  year 19, 661. 53 

July  1, 1898, balance  unexpended 104,207.57 

July  1, 1898, outstanding  liabiUties 2,443.70 

July  1, 1898,  balance  available 101,763.87 

NATIONAL  DEFKXSK,   ACT  OF  MARCH  9,   1898. 

Gun  emplacemenU, 

March  18  and  23, 1898,  amounts  allotted  fur  two  12-inch  gun 
emplacements $100,000.00 

April  6, 1898,  amount  allotted  for  mounting  two  rapid-fire  ^uns.      6, 000. 00 

Aprii27, 1898,  amount  allotted  for  two  emplacements  ior  8- 

inch  B.  L.  rifles 6,000.00 

$112,000.00 

June  30, 1898,  amount  expended  during  fiscal  year 33, 427. 03 

July  1, 1898,  balance  unexpended 78,572.97 

July  1, 1898,  outstanding  liabilities 16,748.77 

July  1, 1898, balance  available 61,824.20 

Temporary  battery,  Staten  ftland. 

May  11, 1898,  amount  allotted j.    $5,000.00 

June  30, 1898,  amount  expended  during  fiscal  year 3, 953. 64 

July  1, 1898,  balance  unexpended 1,046.36 

July  1,1898,  outstanding  liabilities 145.89 

Jnly  1, 1898,  balance  available 900.47 
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Suhmarine-mine  defence  of  the  Narrows, 

March  18, 1898,  amount  allotted $1,250.00       . 

April  4,  1898,  amount  allotted 17,000.00 

Aprils,  1898,  amount  allotted 5,000.00  ^33  350  00 

June  30,  1898,  amount  expended  during  fiscal  year 8, 836. 83 

July  1, 1898,  balance  unexpended 14,413.17 

July  1, 1898,  outstanding  liabilities 2,268.82 

July  1,  1898,  balance  available 12,144.36 

PRE8ERVATIOH  AND   REPAIR  OF  FORTIFICATIONS. 

July  1, 1897,  balance  unexpended $6,146.12 

July  31, 1897,  amount  withdrawn 5,000.00 

,                                                                              ■  -  $1, 14o.  12 

June  30, 1898,  amount  allotted  during  fiscal  year 4, 945.00 

6,091.12 
June  30, 1898,  amount  expended  during  fiscal  year * 5,617.35 

July  1,1898,  balanoe  unexpended 473.77 

July  1, 1898y  outstanding  liabilities 183.79 

July  1, 1898,  balance  available 289.98 

TORPEDOES  POE  HAEBOB  DEFENSE. 

jEly  1, 1897,  balance  unexpended $1,360.76 

July  24, 1897,  amount  allotted 1,100.00 

June  10, 1898,  amount  allotted 4,000.00         .^  „^ 

'^—— $6, 460. 76 

June  90, 1896,  amount  expended  during  fiscal  year 2,450.76 

July  1, 1898,  balance  unexpended 4,000.00 

SITES  FOR  FOIITIFICATIONB  AND  SKACOA8T  DEFENSES. 

January  4,  1898,  amount  allotted $60,000.00 

March  17,  1898,  amount  allotted 3.90    ^^  ^^^  ^ 

$60,003.90 

June  30, 1898,  amount  expended  during  fiscal  year 60, 003. 90 

Defenses  at  Sandy  Hook. — July  1, 1897,  Mortar  Battery  No.  1  and  Gun- 
lift  Battery  No.  1  bad  been  completed;  a  mining  casemate  and  storage 
building  had  been  built;  a  cable  tank  had  been  built,  but  not  covered 
nor  supplied  with  appliances  for  handling  drums  of  cable;  one  10-incli 
disappearing  gun  battery,  two  positions,  was  complete  except  ammuni- 
tion lifts,  and  a  3-gun  battery  for  10-inch  guns  was  under  construction 
by  contract.  A  plan  for  construction  of  two  emplacements  for  12-inch 
disappearing  guns,  model  1896,  had  been  approved ;  work  tiad  not  been 
begun.  No  work  had  been  done  on  the  emplacement  for  one  5-incli 
rapid-fire  gun. 

During  the  past  fiscal  year  the  following  work  was  done: 

Mortar  Battery  No.  1. — Eight  of  the  platforms  were  dismantled  and 
provided  with  index  rings  of  the  new  pattern.  The  rings  have  been 
fitted,  and  the  grading  up  of  the  concrete  floor  is  in  progress. 

Gun-lift  Battery  No.  1. — A  condenser  for  disposing  of  exhaust  steam 
was  installed ;  two  range  finder  piers  for  portable  instruments  were  built. 

Ten-inch  Battery  No.  1. — Two  emplacements  on  site  originally  pro- 
posed for  a  second  gun-lift  battery.  Ammunition  lifts  were  put  up, 
electric  lighting  completed,  and  the  completed  battery  was  turned  over 
to  the  commanding  officer. 

Ten-inch  Battery  No.  2. — Three  emplacements  adopted  in  lieu  of  one 
of  the  originally  proposed  two  iron  casemates.  This  battery  was  con- 
structed by  contract  with  Frank  W.  MoUoy.  The  contract  was  closed 
February  28,  1898,  when  the  work  was  completed  except  part  of  the 
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handrail  and  pavement.    It  is  now  completed,  but  lacks  electric  light- 
ing, which  was  not  included  in  the  contract. 

•  Twelve-inch  Battery  No.  ^.— Two  emplacements  in  continuation  of 
10-inch  Battery  No.  2.  Work  on  this  battery  was  begun  September  1, 
1897,  since  which  time  9,732  cubic  yards  of  concrete  have  been  placed. 
Both  platforms  are  now  ready  for  armament,  the  magazines  have  been 
built,  and  the  work  is  generally  finished  up  to  within  6  feet  of  the  crest 
level.    It  is  expected  to  complete  it  by  October  1,  1898. 

Twelve-inch  Battery  No.  3. — Two  emplacements  for  12-inch  breech- 
loading  rifles.  Work  is  recently  begun  under  an  allotment  from  the 
appropriation  for  "National  defense."  It  is  expected  that  both  plat- 
forms will  be  ready  for  armament  by  August,  and  with  fair  weather  the 
battery  may  be  completed  by  January  1,  1899. 

Five  inch  rapid-fire  gun. — Work  on  this  emplacement  was  begun  Sep- 
tember 5, 1897.  It  was  suspended  to  await  delivecy  of  the  mount,  parts 
of  which  were  to  be  built  into  the  concrete.  The  emplacement  was 
completed  April  21, 1898. 

Six-inch  rapid-fire  gun. — Under  an  allotment  from  the  appropriation 
for  *'National.Defense"  a  railroad  track  to  the  site  has  been  built,  and 
plans  for  the  battery  have  been  approved.  Construction  is  not  yet 
begun. 

Fneumatic  Gun  Battery. — This  is  a  battery  for  three  pneumatic  guns, 
two  15-inch  and  one  8-inch,  built  by  the  Pneumatic  Torpedo  and  Con- 
struction Company. 

A  contract  has  been  made  for  building  a  sand  parapet,  consisting  of 
30,000  cubJQ.yards  of  sand,  with  sandbag  retaining  walls,  and  for  build- 
ing two  timber  magazines.  The  contract  is  nearly  completed,  about 
3,000  yards  of  sand  remaining  to  be  placed. 

Mining  casemate  and  torpedoes. — During  the  year  two  storage  tanks 
for  submarine  cables  were  constructed  by  remodeling  two  cisterns  in 
the  old  stone  fort. 

Submarine  mines  to  be  operated  from  this  station  have  been  planted, 
two  searchlights,  with  independent  operating  plants,  have  been  installed, 
and  one  5-inch  siege  rifle,  one  7-inch  siege  howitzer,  and  one  4.7-inch 
rapid-fire  gun  have  been  mounted  Jn  temporary  emplacements. 

Preservation  and  repair  of  fortifications. — At  the  mortar  battery  the 
doors  and  ironwork  were  painted  and  the  slopes  kept  in  repair.  The 
electric  wiring  was  removed  from  wooden  conduits  and  replaced  in  iron 
pipes. 

At  the  gun-lifb  battery  the  machinery  was  cared  for  and  kept  in  order 
and  the  tubing  of  the  boilers  was  renewed. 

iShore  protection,  Sandy  Hook,  New  Jersey. — During  the  early  part  of 
1897  a  violent  storm  broke  through  the  sand  spit  of  Sandy  Hook,  about 
4  miles  south  of  its  northern  point,  closing  up  the  channel  of  Shrews- 
bury River  and  threatening  to  destroy  the  only  land  communication 
with  the  fortifications  at  Sandy  Ilook.  By  act  of  Congress  approved 
March  3,  1897,  875,000  was  appropriated  "for  construction  of  a  riprap 
wall  tor  protection  of  the  eastern  beach  of  United  States  lands  at  Sandy 
Hook,  New  Jersey." 

After  advertising  for  proposals  a  contract  was  entered  into  with 
Frank  W.  McNeal,  under  date  of  October  15, 1897,  approved  by  the  Chief 
of  Engineers  October  25, 1897,  and  expiring  April  14, 1898,  for  building 
a  riprap  wall  to  close  the  breach.  Amount  of  contract,  47,500  tons  of 
riprap,  at  $1.19  per  ton,  delivered  and  placed.  Work  under  this  con- 
tract was  begun  November  19,  1897,  and  the  contract  was  completed 
June  1, 1898,  with  delivery  of  47,500  tons  of  riprap.  To  complete  this 
work,  for  which  the  amount  of  the  contract  was  not  sufficient,  an  open- 
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market  agreement  with  the  same  person  was  made  for  further  delivery 
of  12,000  tons  of  riprap.  This  work  is  in  progress  and  will  be  com- 
pleted during  July,  1898.  The  amount  of  stone  received  under  contract 
was  47,500  tons;  under  open-market  purchase  up  to  July  1, 1898,  9,665 
tons;  total,  57,165  tons. 

Ahntraci  of  proposaUfor  the  delivery  of  broken  stone  and  cement  for  concreiey  received  in 
response  to  advertisement  dated  February  21, 1898,  and  opened  March  2S,  1898,  by  Lieut, 
Col.  IVilliam  Ludlow,  Corps  of  Engineers. 


Ko. 


NanM  of  bidder. 


DanlelJ.  Donovan 

Wm.  Tarner 

Saml.  £.  fionker 

Atlas  Cement  Co 

Jacob  E.  Conklin 

The  Standard  Silica  Cement  Co 

Chas.  Freyjr 

Walter  C.  Butler 

Lawrence viUe  Cement  Co 

New  York  and  Rosendale  Cement  Co. 

Union  Akron  Cement  Co 

CharlenW.  Hall 

Flake  Brothers  Refining  Co 


Broken  stone  (12.000  cubic  yards). 


Trap. 


Per 
cubic 
yard. 


$1.28 


1.04 
*i."50 


AmouDt. 


115,800.00 


Limestone. 


I 


Granite. 


Per  Per 

cubic     Ajnount.      cubic 
yard.  |  |  yard. 


$1. 09     $13, 080. 00 


12,480.00 


$1.30 


Amount. 


$16,680.00 


18, 000.  CO       1. 20       14, 4011. 00  | . 
1.14^     13,740.00' 


r 


T 


No. 


Name  of  bidder. 


Daniel  J.  Donovan. 

Wm.  Turner 

Samuel  E.  Bouker.. 
Atlas  Cement  Co... 
Jacob  £.  Conklin. . . 


The  Standard  Silica  Cement  Co |  1.80 

Chas.  Freyjr 

Walter  C.  Butler $0.66^fti$ll,»88.00 


Rosendale 

cement  (18,000 

barrels). 


Per 
barrel 


Amount. 


American  Port- 
land cement 
(10,000  ban-els). 


Per 
barrel. I 


Amount. 


.  fl.04     $19,400.00 


Lawrenceville  Cement  Co |    .80 

New  York  and  Rosendale  Cement  Co . :    .09$ 

Union  Akron  Cement  Co 1.05 

Charles  W.  Hall 1 


Fiske  Brothers  Refining  Co. 


14,400.00 
12,880.00  I 
18,  OOU.  00 


18,000.00 


Remarks. 


L74    I  17,400.00 
L94^   19,490.00 


Atlas  brand. 
Lowest  bid  for  stone 

(trap). 
Champion  brand. 

Old  Newark :  lowest 
bid  for  Rosendale. 


Steel  brand;  lowest 

bid  for  Portland. 
Baylor's  brand. 


Abstract  of  proposals  for  constructing  riprap  wall  at  Sandy  Hook,  New  Jersey,  receiredin 
response  to  advertisement  dated  July  25,  1897,  and  opened  August  25,  1897,  by  Lieut, 
Col,  William  Ludlow,  Corps  of  Engineers.       , 


No. 


Names  of  bidders. 


Riprap  stone 

in  place.  47.500 

tons  of  2,000 

pounds  each. 


Price 
per 


Amount. 


Remarks. 


Frank  W.McNeal 

Patrick  H.  Flyun 

S.  &.  E.  S.  Belden 

Andrew  A.  Bouker 

P.Ssnford  Roes 

John  J.  Shipman 

?uiun  &  Eerbaugh 
he  Degnan-McLean  Construction  Co 
Humphrey  Toomey 


$1.19 
2.62 
1.23 
1.73 
1.79 
2.00 
1.92 
1.85 
1.24 


$56,525 
124,450 
58,425 
82, 175 
85,025 
95,000 
91,200 
87.875 
58.900 


Lowest  bid. 


Harlem  River  stone,  $2.10  per  ton. 
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ConlraeU  in  force. 

With  Walter  C.  Bntler,  for  Rosendale  cement,  dated  April  5,  1898,  approved  by 
the  Chief  of  Enj^iueers  April  23,  1898.  Deliveries  to  begin  April  20  and  to  be  com* 
pleted  August  1,  1898. 

W^ith  Jacob  E.  Conklin,  for  broken  stone,  dated  April  5,  1898,  approved  by  the 
Chief  of  Engineers  April  23, 1898.  Deliveries  to  begin  April  20  and  to  be  completed 
August  1,  1898. 

With  Frank  W.  McNeal,  for  riprap  stone  in  place,  dated  October  16, 1897,  approved 
by  the  Chief  of  Engineers  October  25,  1897.    Completed  Jane  1,  1898. 

Money  statements, 

OUN  AND  MORTAB  BATl'lSRIBS. 

Jnlyl,  1897,  balance  unexpended $133,963.60 

Januarys,  1898,  amount  allotted $2,000.00 

February  10,  1898,  amount  allotted 3,000.00 

June  17,  1896.  amount  allotted 3,500.00 

Judo  18,  1898,  amount  allotted 483.16 

June  23, 1898»  ftmonnt  allotted 350.00 

9,833.16 

143,296.76 

June  30, 1898,  amount  expended  during  fiscal  year 68, 477. 65 

Restored  to  appropriation 10,000.00 

78,477.65 

Joly  1, 1896,  balance  unexpended 64,819.11 

July  1, 1898,  ontatanding liabilities 17,171.60 

July  1, 1898,  amount  covered  by  nncompleted  contracts 14, 408. 13 

31,579.73 

Jnlyl,  1898,  balance  available 33,239.38 

Ckmiraet  work, 

July  1, 1897,  balance  unexpended $88,151.54 

June  30, 18SKB,  amount  expended  during  fiscal  year $68, 305. 52 

Restored  to  appropriation 19,846.02 

88,151.54 

PRESERVATION  AND  REPAIR  OF  FORTIFICATIONS. 

July  1. 1897,  balance  unexpended $3,710.97 

Transterred  from  another  work $200.00 

March  7, 1898,  amount  allotted 1,000.00 

June  9, 1898,  amount  allotted 1,218.00 

2,418.00 

6,128.97 
June  30, 1898,  amount  expended  during  fiscal  year 4, 260. 75 

July  1, 1898,  balance  unexpended 1,868.22 

July  1, 1898,  outstanding  fiabili  ties 739.33 

July  1, 1898,  balance  available 1,128.89 

TORPEDOES  FOR  HARBOR  DEFENSE. 

July  1, 1897,  balance  unexpended $1,541.45 

June  10, 1898,  amount  allotted 1,200.00 

2,741.45 
June  30, 1898,  amount  expended  during  fiscal  year 1, 266. 07 

J uly  1, 1898,  balance  unexpended  and  available 1, 475. 38 

SEA  WALL,  NORTH   SHORE   OF  SANDY   HOOK,  NEW  JERSEY. 

July  1, 1897, balance  unexpended $2,201.97 

July  1, 1898,  balance  unexpended  and  available 2,201.97 
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RIPRAP  WALL,  BA8T  SHORE  OF  8ANDT  HOOK,  HEW  JERSEY. 

July  1, 1897,  balance  unexpended $75,000.00 

June  30, 1898,  amount  expended  daring  fiscal  year 64,  Oil.  06 

July  1, 1898, balance  nnexpended 20,988.94 

July  1, 1898,  outatanding  liabilitlea 18,606.35 

July  1, 1898, balance  available 2,382.59 

NATIONAL  DEFENSE,    ACT  OF  MARCFI  9,  1898. 

Batterie$,  etc 

March  18, 1898,  amount  allotted  for  two  12-inch  gun  emplace- 
mentB $50,000.00 

March  24, 1898,  amount  allotted  for  two  12-inch  gun  emplaoe- 

mentfl 30,000.00 

$80,000.00 

April  9, 1898,  amount  allotted  for  protection  of  dy nam ite  gtins .    10, 000. 00 

May  23, 1898,  amount  allotted  for  protection  of  dynamite  guns .      2, 000. 00 

—    12,000.00 

April  25, 1898,  amount  allotted  for  two  6-inoh  rapid-fire  gun 
emplacements 16,000.00 

May  11, 1898,  amount  allotted  fcnr  range-finder  station 200.00 

108,200.00 
June  30, 1898,  amount  expended  during  fiscal  year 6,426.73 

July  1,  1898,  balance  unexpended.... «...  101,773.27 

Julyl,  1898,  outstanding  liabilities 13,643.09 

July  1, 1898,  balance  available 88,130.18 

Torpedo  defen$e, 

March  18, 1898,  amount  allotted  for  southern  entrance  New  York  Harbor.  $1, 000. 00 
April  4,  1898,  amount  allotted  for  southern  entrance  New  York  Harbor.  9, 000  00 
April  23, 1898,  amount  allotted  for  southern  entrance  New  York  Harbor.    20, 000. 00 

30,000.00 
June  30, 1898,  amount  expended  daring  fiscal  year, 17, 280. 05 

July  1,  1898,  balance  unexpended 12.719.95 

July  1,  1898,  outstanding  liabilities  --. 3,616.12 

July  1, 1898,  balance  available 9,103,83 

TORPEDO  DEFENSES  AT  EASTERN  ENTRANCE  TO  HARBOR. 

All  the  necessary  plant  was  stored  at  Willets  Point,  except  208  No. 
32  buoyant  mine  cases  and  their  1,000-pound  anchors,  which  were  stored 
at  Fort  iSchuyler.  Of  these,  105  cases  and  their  anchors  were  trans- 
ferred for  use  at  New  London,  Conn. 

By  telegram  of  April  22, 1898,  the  Chief  of  Engineers  directed  mines 
to  be  planted. 

A  sufficient  defense,  it  was  thought,  could  be  had  from  three  lines  of 
mines  across  the  main  channel,  one  of  these  lines  to  extend  across  the 
greater  psSrt  of  the  waterway,  and  one  skirmish  line  in  advance  of  the 
mine  field.  TTntil  final  complete  closure  of  the  entrance,  it  was  deter- 
mined not  to  plant  the  skirmish  line  nor  such  mines  of  the  three  lines  as 
were  to  be  located  in  a  buoyed  channel  500  feet  wide  through  the  west- 
ern edge  of  the  mine  field. 


636        BEPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.  8.  ARMY. 

The  first  line  of  mines,  as  planted,  comprised  33  mines;  the  second, 
12;  the  third,  14  mines.  Six  mines  of  the  first  line,  not  planted,  were 
to  be  located  in  the  buoyed  channel,  9  mines  of  the  second  line,  and  7 
of  the  third  line. 

The  mine  defense  was  carried  on  under  the  immediate  supervision  of 
Capt.  W.  C.  liangfitt,  Corps  of  Engineers,  from  April  16,  1898,  to  May 
26,  1898,  when,  on  account  of  his  being  detached  from  duty  at  the  post, 
he  was  relieved  by  Capt.  S.  W.  lioessler.  Corps  of  Engineers,  who 
remained  in  immediate  charge  at  the  close  of  the  year. 

By  April  27  the  casemate  was  fitted  up  and  18  loaded  mines  tested; 
April  29,  21  more  were  tested. 

May  1,  three  triple  groups  planted ;  May  2,  four  triple  groups  planted, 
and  May  3, four  more  were  planted,  thus  completing  the  liist  line  of  33 
torpedoes. 

The  second  and  third  lines  were  completed  May  12,  several  days 
stormy  weather  intervening.  The  same  night,  and  on  all  nights  there- 
after, one  or  both  men  of  a  detail  of  one  noncommissioned  officer  and 
one  private  slept  in  the  mining  casemate. 

As  a  whole,  the  mines  remained  in  good  condition  until  June  16, 1898; 
then  repairs  at  different  times  of  three  triple  groups  were  found  neces- 
sary. The  tests  of  July  1, 1898,  showed  all  triple  groups  but  two  in  good 
condition,  and  these  two  with  excessive  leakage. 

The  sum  of  $1,476  was  expended  for  8,200  pounds  of  75  per  cent 
dynamite. 

Kegulations  for  the  navigation  of  the  eastern  entrance  were  printed 
and  widely  disseminated  May  9, 1898,  as  per  copy  inclosed.  A  patrol 
boat,  manned  by  the  United  States  Naval  Reserves,  was  occasionally  on 
duty  at  the  mine  field,  but  much  of  the  time  none  was  present. 

Trouble  was  experienced  by  sailing  vessels  passing  through  the  field 
and  fouling  mooring  ropes,  thereby  disarranging  and  entangling  cables. 
It  became  evident  that  all  craft,  whether  steam  or  sailing,  drawing  3 
feet  or  more  should  be  required  to  follow  the  channel  buoyed  by  the 
light-house  department.  The  damage  due  to  sailing  vessels  arises 
mainly  when  they  tack  from  side  to  side  of  the  mine  field,  while  at  the 
same  time  making  leeway  along  the  field. 

REGULA.TION8    FOR    THE    NAVIGATION    OF    THK    EASTERN    ENTRANCE    TO    NEW  YORK 
HARBOR  IN  TIME  OF   WAR. 

Submarine  mines  haviog  been  placed  in  position  in  oonneotion  with  the  defenses 
of  the  eastern  entrance  to  New  York  Harbor,  the  following  regulations  for  the  safe 
navigation  of  the  river  by  friendly  vessels  and  for  the  protection  of  the  defenses  are 
hereby  established  by  authority  of  the  Secretary  of  War: 

1.  No  vessel  will  be  allowed  to  pass  through  the  waters  between  Fort  Schuyler 
and  Willets  Point  between  the  hours  of  8  p.  m.  and  i  a.  m.  During  this  interval 
vessels  must  not  approach  within  3  miles  of  the  forts. 

2.  Patrol  boats  will  be  stationed  above  and  below  the  defenses.  These  boats  are 
authorized  to  stop  vessels  to  inquire  into  their  character,  or  to  instruct  them  how 
to  pass  through  the  mine  fields.  The  orders  of  the  patrol  boats  must  be  strictly 
obeyetl. 

3.  Sailing  vessels,  and  all  small  vessels  drawing  3  feet  or  less,  can  pass  safely 
through  any  part  of  the  channels  during  the  daytime. 

4.  Steam  vessels  must  pass  at  slow  speed  through  a  special  channel,  which  will  be 
marked  by  buoys. 

5.  No  vessel  will  be  allowed  to  anchor  between  Stepping  Stones  Light  and  Cryders 
Point  without  special  authority. 

6.  VesseU  are  warned  that,  if  they  disregard  these  regulations,  they  will  expoee 
themselves  to  serious  damage,  and  will  be  liable  to  be  tired  ou  by  the  batteries. 

John  G.  D.  Knight, 
Majoi',  Corpa  of  Engineers,  U,  S,  A, 
Willets  Point,  N.  T.,  May  9,  1898, 
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4F. 

DEFENSES  OF  THE  DELAWARE  RIVER. 

Officer  Id  charge^  Lieut.  Col.  Charles  W.  Raymood,  Corps  of  Engi- 
neers, with  Maj.  Spencer  Cosby,  U.  S.  Volunteers,  Lieutenant,  Corps  of 
Engineers,  and  Lieut.  Sherwood  A.  Cheney,  Corps  of  Engineers,  under 
his  immediate  orders,  the  latter  from  September  30, 1897,  to  April  10, 
1898. 

Battery  for  three  104nch  and  three  lJ2-ineh  disappearing  guns. — The 
project  under  which  this  battery  was  constructed,  and  a  detailed  account 
of  the  progre8s  of  the  work,  and  of  the  battery  as  constructed,  are  con- 
tained in  the  Annual  Eeport  of  the  Chief  of  Engineers  for  1897,  pages 
628  to  636. 

During  the  fiscal  year  the  permanent  roadway  leading  from  the  wharf 
to  and  along  the  rear  of  the  battery  was  completed.  The  electric  sys- 
tem for  operating  the  ammunition  hoists  and  for  lighting  the  battery, 
the  ammunition  hoists  themselves,  the  cranes  in  rear  of  the  loading 
platforms,  and  the  overhead  trolley  systems  for  the  service  of  ammu- 
nition were  installed  and  placed  in  full  working  order.  All  have  been 
frequently  and  successfully  tested  and  operated,  and  care  has  been 
taken  to  keep  them  in  good  condition.  Other  items  of  work  about  the 
battery  proper  that  have  been  done  during  the  year  are  the  erecting  of 
the  stairways  and  guard  rails  in  rear  of  the  first  two  emplacements,  the 
painting  of  all  the  iron  work  and  of  the  walls  of  the  magazines  and 
galleries  throughout  the  battery,  and  the  coloring  of  the  superior  slope 
green. 

Excavation  for  the  earthen  parados,  which  is  to  protect  the  battery 
from  reverse  fire,  began  on  July  15,  1897,  but  was  discontinued  from 
August  19  to  December  11, 181)7,  to  enable  the  derrick  and  engine  used 
on  the  work  to  be  transferred  temporarily  to  another  work.  Work  was 
resumed  on  December  11,  1897,  and  has  continued  ever  since  with 
frequent  interruptions  caused  by  the  weathiT  and  by  the  large  amount 
of  water  standing  at  times  in  the  excavated  ditch.  The  topsoil  is 
removed  to  a  depth  of  several  feet  and  placed  in  the  parados  by  means 
of  wheeled  scrapers,  eight  of  which  are  em])loyed  on  the  work.  The 
excavation  is  then  continued  with  a  grapple-bueket,  operated  by  a 
derrick.  On  June  30,  1898,  33,984  cubic  yards  of  earth  and  sand  bad 
been  placed  in  the  parados,  out  of  a  total  estimated  quantity  of  42,(K)0 
cubic  yards.  In  addition  two  latrines  had  been  built  in  the  side  of  the 
parados  toward  the  battery  in  rear  of  emplacements  Nos.  2  and  5. 
The  total  cost  of  the  parados  to  June  HO,  1898,  was  $9,862.28. 

Telephone  booths  were  erected  on  the  loading  platform  of  each  of  the 
six  emplacements.  The  tops  of  the  traverses  and  the  loadin&r  ])1at- 
forms  were  given  a  coating  of  linseed  oil  mixed  with  na]>htha  to 
prevent  the  leakage  of  water  through  them  into  the  magazines  and 
passages  below.  Sufficient  time  has  not  yet  elapsed  to  determine  the 
measure  of  success  of  this  experiment. 

During  July  and  August,  1897,  the  entire  construction  plant  was 
ti^ken  down  and  transferred  to  the  work  on  the  Delaware  shore.  The 
sfte  occupied  by  the  plant  was  cleared  and  graded.  Rows  of  trees  were 
planted  as  a  screen  in  front  of  the  battery  along  the  sea  wall,  the  road, 
and  the  boundary  fence.  The  old  buildings  in  rear  of  the  battery,  used 
as  a  carpenter  shop,  stable,  and  granary,  were  moved  back  to  sites 
along  the  road  leading  to  the  National  cemetery  and  place<l  on  suita- 
ble foundations  and  repaired.    They  were  then  turned  over  to  the  gar- 
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rison  for  its  use.    The  exterior  slope  of  the  battery  was  sowed  with 
grass  seed,  and  the  gullies  washed  in  it  by  storms  were  repaired. 

At  the  close  of  the  preceding  fiscal  year  the  three  emplacements  for 
12-inch  guns  on  disappearing  carriages  were  reported  ready  for  their 
armament.  Two  12-inch  rifles  were  delivered  on  the  wharf  on  October 
10,  1807,  and  were  moved  to  positions  in  rear  of  emplacements  Nos.  1 
and  2.  On  December  16, 1897,  the  bedplate  of  disappearing  caiTiage 
No.  1  was  received.  It  was  taken  to  emplacement  No.  1  and  set  iu 
place.  The  remainder  of  the  carriage  was  not  re(*>eived  until  four 
mouths  later.  An  inclined  trestle  of  wood  was  erected,  leading  from 
the  ground  to  the  loading  platform.  It  was  placed  in  turn  in  rear 
of  each  emplacement  and  used  to  raise  the  guns  and  the  various  parts 
of  the  carriages  to  the  platforms. 

Twelve  inch  disappearing  carriage  No.  2  arrived  on  eight  cars  at  the 
Government  wharf  on  February  II,  1898,  and  its  unloading  was  com- 
pleted, by  the  contractors  three  daj's  later.  The  parts  of  the  carriage 
were  moved  as  raj)idly  as  possible  to  emplacement  No.  2,  1,800  feet, 
from' the  wharf,  and  the  setting  of  the  bedplate  and  the  assembling  ot 
the  other  parts  were  proceeiled  with  at  once.  Though  interCered  with 
by  stormy  weather,  the  mounting  of  tbe  carriage  and  gun  was  com- 
pleted on  March  7.  The  work  of  moving  and  mounting  was  done  by 
the  engineer  force.  A  derrick  with  an  80-foot  mast,  capable  of  handling 
loads  up  to  5  tons,  was  erected  in  the  rear  of  the  platform;  heavy  shear 
poles  of  12-inch  by  12-inch  timber  were  set  up  over  the  carriage.  The 
setting  of  the  bedplate  was  done  with  great  care.  It  was  first  bolted 
together  and  leveled  up  about  18  inches  above  the  leveling  wedges. 
These  were  then  set  by  measurement  from  the  bottom  of  the  bedplate. 
This  preliminary  leveling  was  necessary,  as  the  bottom  of  the  bed- 
plate is  not  a  turned  surface,  but  varies  iu  thickness  as  much  as 
three-sixteenths  of  an  inch,  while  the  rise  of  the  wedges  is  only  about 
one-sixteenth  of  an  inch  for  the  full  drive  of  5  inches.  The  bedplate 
was  then  lowered  on  the  wedges,  carefully  leveled,  and  bolted  down. 
The  leveling  was  done  with  a  Y-level  accurately  adjusted,  and  with  a 
short  rod  and  target  plumbed  in  two  directions  by  spirit  levels.  Four 
points  on  the  roller  path,  90^  apart,  were  first  brought  to  tbe  same 
level  by  means  of  the  wedges  and  the  foundation  bolts.  Then  levels 
were  taken  on  the  roller  path  opposite  each  bolt  and  each  point  was 
brought  to  the  same  level  and  each  nut  was  brought  to  a  firm  bearing 
with  a  long  wrench  worked  by  five  men.  After  all  the  nuts  had  been 
thus  tightened  the  levels  were  twice  checked  with  the  Y-level,  and 
finally  were  very  carefully  checked  with  a  machinist's  level  and  straight- 
edge. The  openings  under  the  bedplate  were  filled  with  Portland 
cement  mortar,  mixed  in  the  proportion  of  1^  cement  to  1  sand,  and 
made  just  thick  enough  to  run  freely  through  funnels.  The  small  parts 
of  the  carriage  were  lifted  to  the  platform  by  the  derrick.  The  heavy 
parts  and  the  gun  were  each  placed  on  a  cradle  and  hauled  up  the 
inclined  trestle  by  means  of  the  derrick  engine  and  heavy  four-sheave 
blocks  and  tackle.  After  the  gun  had  been  mounted  it  was  thrown 
in  battery,  a  machinist's  level  was  placed  on  the  muzzle,  and  the  gun 
traversed  through  the  whole  field  of  fire.  No  variation  whatever  was 
shown  by  the  level.  The  cost  of  the  labor  of  moving  the  gun  and  cai 
riage  from  the  wharf  and  mounting  them  was  $913.55.  The  breecb 
block  was  put  in  the  gun  on  March  8  by  a  machinist  from  the  Water 
town  Arsenal. 

The  third  12-inch  gun  was  received  on  March  22, 1898,  and  moved  to 
the  rear  of  emplacement  No.  3.    The  remaining  parts  of  12-inch  dis: 
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appearing  carriage  No.  1  arrived  on  April  25, 1898.  Tliey  were  taken 
to  emplacement  No.  1  and  assembled,  the  monnting  of  the  carriage 
being  completed  on  May  12, 1898.  Notice  was  that  day  received  from 
the  Chief  of  Ordnance  tbat  the  distance  rings  famished  with  the  car- 
riage were  to  be  replaced  by  new  ones  with  separators.  This  required 
the  partial  dismounting  of  the  carriage.  The  new  rings  arrived  on 
May  25, 1898,  and  were  at  once  put  in  place;  the  carriage  was  then 
reassembled,  and  on  June  3  the  gun  was  mounted  ready  for  service. 
The  new  rings  greatly  increased  the  ease  with  which  the  carriage  can 
be  traversed. 

Tiie  third  12  inch  disappearing  carriage  for  emplacement  No.  3  was 
received  and  unloaded  on  May  12, 13,  and  10.  On  this  carriage  the  four 
stiffening  flanges  at  the  joints  in  the  bedplate  had  to  be  cut  back  4 
inches  to  make  room  for  the  leveling  wedges.  Eight  of  the  radial  ribs 
on  the  nnder  side  of  the  racer  had  to  be  chipped  to  clear  the  flanges  of 
the  rollers.  The  work  of  mounting  this  carriage  was  susi)ended  from 
May  24  to  June  4  while  the  force  was  engaged  on  changing  the  distance 
rings  on  carriage  No.  1.  The  gun  and  carriage  were  finally  mounted 
and  ready  for  service  on  June  16, 1898.  *  The  first  troops  to  garrison  the 
battery  arrived  December  14, 1897. 

None  of  the  10-inch  or  12-iuch  guns  in  this  battery  liad  been  fired  up 
to  the  close  of  the  fiscal  year. 

The  cost  of  the  battery  proper  up  to  June30, 1898,  including  the  elec- 
tric plant,  hoists,  telephone  booths,  etc.,  was  $241,092.38.  The  r^oat  of 
the  parados  during  the  same  period  was  $9,8()2.28.  In  addition,  $3,702.53 
were  spent  in  making  the  road  to  the  wharf,  $1,209.42  in  building  la- 
trines in  the  parados,  and  $6,605.84  in  transporting  and  mounting  the 
sin  guns  and  carriages. 

Battery  for  two  5  inch  rapid-fire  guns. — The  two  emplacements  for 
5  inch  rapid  fire  guns  on  balanced-pillar  mountings  are  situated  about 
100  feet  beyond  the  western  end  of  the  main  battery.  Excavation  for 
the  foundations  began  on  June  8, 1897,  and  the  rapid-fire  battery  was 
completed  in  August,  1897,  ready  for  the  guns  and  carriages.  None 
have  yet  been  received. 

This  battery  does  not  follow  the  typical  design  of  The  Board  of  Engi- 
neers, but  is  planned  to  be  protected  fi-om  fire  from  its  rear,  to  which  it 
is  exposed,  and  to  bring  the  fire  of  its  two  guns  to  bear  in  the  same 
direction.  Its  crest  is  kept  at  the  same  reference  as  that  of  the  main 
b«attery,  the  two  magazines  being  placed  below  the  gun  platforms. 
These  are  connected  by  a  passageway,  into,  which  opens  a  chain  ammu- 
nition hoist  for  the  service  of  each  gun.  The  hoists  can  be  worked 
either  by  hand  or  by  electric  motors.  The  current  to  operate  the  motors 
and  to  light  the  battery  can  be  obtained  either  from  the  power  plant  of 
the  main  battery  or  from  an  independent  plant  in  the  rapid-fire  battery. 
The  motors  and  lights  are  oouDected  permanently  with  both  sources  of 
power,  so  that  either  source  can  be  switched  on  at  i>leasure.  A  3  kilo- 
watt dynamo  operated  by  an  oil  engine  was  first  installed  in  the  rapid- 
fire  battery  and  left  there  several  months.  It  was  finally  rejected,  the 
contractors  after  repeated  tests  having  failed  to  make  it  comply  with 
the  requirements  of  the  specifications.  Its  place  has  been  taken  by  the 
10-kilowatt  dynamo,  direct  connected  to  a  steam  engine,  furnished 
with  the  search  light  sent  to  the  fort. 

The  two  emplacements  contain  2,266  cubic  yards  of  masonry  and  the 
embankment  6,944  cubic  yards  of  earth.  The  total  cost  of  the  battery 
up  to  June  30, 1898,  was  $19,529.54. 
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The  following  table  gives  the  cost  of  this  battery  in  detail: 

6,d43.6  cubic  yards  of  excavation,  at  $0. 169008  per  cubic  vard $1, 173. 63 

2,266  cabic  yards  of  concrete  masonry  in  place,  at  $4.98682  per  cubic 

yard 11,298.99 

6,943.6  cubic  yards  of  earth  lilling  in  embankments,  at  $0.30275  per  cubic 

yard 2,102.17 

Tearing  out  two  old  platforms  on  site  of  battery 126.57 

Waterproofing  exterior  wallq  with  tar 96. 40 

I-beams  and  channels  for  ceilings  of  rooms  and  passages  (in  place) 274. 44 

Two  iron  stairways  (in  place) 376.80 

Two  ammunition  noists  (in  place) 966.76 

Cost  of  doors  (in  place) 574.16 

Drainage  system 228.84 

Electric  light  and  power  system 583.84 

Remodeling  two  old  magazines  for  machine  puns 287. 92 

Amount  expended  on  installation  of  search  light  and  boiler,  which  takes 

the  place  of  oil-engine  plant  (not  yet  completed) 162. 17 

Superintendence  and  office  expenses 1,006.95 

Total 19,259.54 

BXPENDITUBBS  DURING  THE  FISCAL  TKAR  FBOM  ALLOTHBNT  FOB  BATnBRT. 

Amount  expended  on  rapid-fire  battery $14,817.45 

Moving  from  the  wharf  and  mounting  three  12-iuch  guns  and  carriages. ..  4, 187. 74 

Gleaning,  oiling,  and  painting  guns  and  carriages 171. 44 

Amount  expended  on  parados 9,862.28 

Cost  of  two  latrines  in  parados 1,209.42 

Completing  concrete  work 188. 10 

Completing  earth  embankment  in  front  of  battery 1, 24 1. 54 

Completing  roadway  in  rear  of  battery 1,798.46 

Completing  drainage  system 114. 10 

Completing  speaking-tube  system 7.00 

Completing  plant  for  permanent  water  supply 138.09 

Amount  expended  on  stairways 1,285.87 

Amonnt  expended  on  interior  ammunition  service 5.57. 78 

Amount  expended  on  guard  rails  in  rear  of  loading  platforms 729. 50 

Ammunition  cranes  in  rear  of  loading  platforms 128. 80 

Ammunition  hoists 5,020.15 

Completing  installution  of  electric  plant,  including  its  cost 7, 587. 26 

Completing  laying  of  condnits  for  electric  wires,  including  cost 557. 75 

Painting  and  waterproofing  interior  walls 441.46 

Lamps  for  lighting  passages 78.53 

Clearing  and  graoiug  adjacent  grounds 377.41 

Planting  trees  along  roadway  and  boundary  of  reservation 37.50 

Iron  ladders  on  loading  platforms 182. 70 

Repairing,  moving,  and  tearing  down  old  buildings 465. 88 

Storm  doors  for  battery  (in  place) 626.51 

Painting  pavements  on  superior  slopes 284. 87 

Repairs  and  maintenance  of  plant 474  82 

Telephone  system  (not  completed) 183.24 

Taking  down  concrete  plant 862.23 

Time  allowed  employees  for  legal  holidays 576.00 

Maintenance  of  launch  for  maU  service 901.08 

Services  of  watchmen 201.33 

8ui>erintendence  and  office  expenses 643.16 

Total  expenditure 55,938.95 

Money  statement  for  the  entire  battery. 

July  1,  1897,  balance  unexpended $106,747.53 

February  28, 1898,  amonnt  transferred  from  appropriation  for  ''Torpedoes 

for  Harbor  Defense,'^  originally  charged  to  allotments  for  this  battery . .  286. 18 

107,033.71 

June  30, 1898,  amount  expended  dnring  fiscal  year 67,048.03 

July  1, 1898,  balance  unexpended 39,985.68 

July  1, 1898,  ontstanding  liabilities 2,697.67 

July  1, 1898,  balance  avaUable 37,288.01 
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Battery  of  three  12-inch  disappearing  guns, — The  preliminary  work  on 
the  foundations  of  this  battery  began  on  December  11, 1894.  Accounts 
of  the  progress  of  the  work  are  contained  in  the  Aniiual  Eeports  of 
the  i.  hief  of  Engineers  for  1896  and  lb97.  At  the  close  of  the  latter 
fiscal  year  the  driving  of  piles  for  the  foundations  was  practically  com- 
pleted; the  construction  plant  was  reported  to  be  in  .good  condition, 
and  everything  in  readiness  to  carry  forward  the  work  rapidly  when- 
ever funds  were  allotted. 

On  August  5,  1897,  an  allotment  of  $58,000  was  made  from  the 
appropriation  for  "  Gun  and  Mortar  Batteries,"  act  of  March  3, 1897,  to 
complete  the  concrete  foundations  up  to  the  level  of  the  parade.  Work 
began  on  August  11, 1897,  when  a  centrifugal  pump  was  set  up  to 
pump  out  the  water  with  which  the  foundation  pit  had  been  Hooded  in 
'  order  to  preserve  the  heads  of  the  piles.  As  soon  as  the  pit  was  clear 
of  water,  the  remaining  piles  necessary  to  complete  the  foundations,  45 
in  number,  were  driven  under  the  casemate  arches.  Track  was  laid 
from  the  concrete  plant  to  the  pit,  and  engines,  cars,  derricks,  mixers, 
and  other  parts  of  the  plant  which  had  been  temporarily  transferred 
to  another  work  were  brought  back  and  set  up.  Good  water  for  the 
boilers  was  obtained  by  connecting  the  work  by  a  3inch  pipe  with  an 
artesian  well  1,000  feet  distant.  Four  thousand  eight  hundred  and 
five  cubic  yards  of  mud  were  dredged  from  between  and  around  the 
piers  of  the  wharf,  a  depth  of  10  feet  at  mean  low  water  being  thus 
secured.  Nine  hundred  and  eighty-five  cubic  yards  of  earth  were 
removed  from  around  the  heads  of  the  piles  to  reference  —0.5  of  the 
old  fort,  i.  e.,  2.3  feet  below  the  level  of  mean  low  water.  At  this  point 
the  first  layer  of  concrete  was  placed;  it  was  carried  up  over  the  pile 
foundations  in  a  solid  mass  to  reference  10.5,  0  inches  below  the  level 
of  the  magazine  floors  of  the  projected  battery.  All  pile  heads  that 
were  in  the  least  battered,  and  all  standing  above  reference  2.25  were 
cut  off.  No  large  stones  were  placed  in  the  concrete  below  reference 
4.25 — that  is,  2  feet  above  the  heads  of  the  piles.  The  placing  of 
concrete  under  the  project  was  completed  on  December  15, 1897,  10,388 
cubic  yai^ds  of  masonry,  including  concrete  and  large  stones,  being  in 
place  on  that  date.  The  foundations  had  everywhere  been  carried  to 
reference  10.5,  and  under  some  parts  of  the  wall  slightly  higher.  A 
24  inch  sewer  was  built  through  the  concrete  leading  to  the  moat  and 
along  the  rear  of  the  battery  for  the  drainage  of  the  fort  and  of  the 
new  battery.  It  was  connected  to  the  old  sewerage  system.  The 
spaces  between  the  battery  proper  and  the  outer  parapet  wall  were 
filled  with  sand,  the  excavation  around  the  foundations  was  filled  in, 
and  the  exposed  top  of  the  concrete  was  covered  with  sand  ta  a  depth 
of  6  inches  to  protect  it.  This  brought  the  whole  of  the  foundations 
up  to  the  level  of  the  parade,  and  completed  the  project.  The  work  of 
filling  was  completed  on  January  25,  1898,  3,970  cubic  yards  of  sand 
having  been  purchased  and  used  for  the  purpose.  Beyond  cleaning  up 
around  the  work  and  overhauling  and  repairing  the  plant,  no  work  has 
since  been  done.  A  large  part  of  the  plant  has  been  transferred  to  the 
Delaware  shore  and  used  on  fortification  work  there.  It  can  be 
returned  and  used  in  continuing  the  work  on  the  battery  as  soon  as 
additional  funds  are  allotted.  The  cost  of  this  battery  to  June  30, 1898, 
was  $181,043.44. 
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Net  oo9t  of  concrete,  10,888  cubic  yarde. 

MATBRIAL. 

8,686.62  onbio  Tarda  of  small  stone,  at  $1 .  00  per  cabio  yard $9, 468. 42 

Liabor,  anloading,  hauling,  and  storing 1,978.75 

$11,447.17 

1,548.65  tons  large  stone,  at  90.751693  per  ton 1, 164. 11 

Labor,  unloading,  baaling,  and  placing 610. 85 

1,774.96 

2,739.49  cnbio  yards  of  sand  for  concrete,  at  28  cents  per  cubic 

yard...: 767.04 

Labor,  nnlpading,  hauling,  and  storing 505.42 

.  1,272.46 

13,673  barrels  Rosendale  cement,  at  70  cents  per  barrel 9, 571. 10 

Labor,  unloading,  hauling,  and  storing 650.68 

10,221.78 

24,716.37 

MANUFACTURB  AND  DEPOSIT. 

Labor,  mixing  concrete $1,765.92 

Labor,  placing  and  tamping  concrete 3,692.86 

Labor,  building  and  setting  forms  and  centers 484. 05 

Coal,  and  cost  of  labor  hauling  same 269.09 

$6,211.92 

Total 80,928.29 

Net  cost  of  1  cubic  yard  in  place,  $2. 9773. 

Oroa9  coet  of  concrete,  10,888  evhio  yarde. 

Net  cost  of  10,388  cubic  yards  of  concrete  in  place,  at  $2.9773  per  cubic 

yard $30,928.29 

Transferring  plant $127.83 

Purchase,  construction,  and  installation  of  plant 1, 895. 96 

Cost  of  flat  and  mixer  cars -...  74.56 

Cost  of  new  derricks 237.76 

Moving  and  setting  up  derricks '. 1,147.89 

Construction  tracks 594.72 

Water  supply 303.95 

Drainage  system 602.20 

Repairs  and  maintenance  of  plant 2, 157. 88 

Repairs  to  electric  plant 470.46 

Time  allowed  employees  for  legal  holidays 457. 79 

Maintenance  of  launch 642.03 

Testing  cement- 100.00 

6ui>erintendence  and  office  expenses 1,895.05 

10,708.08 

•    Total-. 41,636.37 

Gross  cost  of  1  cubic  yard  in  place,  $4. 008122. 

Coet  of  sand  filling  in  core  of  foundations, 

3,970.17  cubic  yards  of  sand,  at  25  cents  per  cubic  yard $9^2. 54 

Labor,  unloading .    631.03 

Labor,  hauling 119.40 

Labor,  placing 480.31 

Cost  of  storage  bins  on  wharf 41. 36 

Repairs  to  plant 148.16 

Superintendence  and  office  expenses «. 300.68 

Total 2,713.48 

Cost  of  1  cubic  yard  in  place  $0.683467. 
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Expenditures  for  fiscal  year  ending  June  SO,  1898, 

10, 388  cubic  yards  of  concrete,  at  $4. 008122  per  cubic  yard $41, 636. 37 

3,d70.17  oubio  yards  of  sand  filling,  at  $0.683467  per  cubic  yard 2, 713. 48 

Excavation  around  pile  heads..- - 818.18 

Driving  piles $267.85 

Cutting  off  pile  heads .^ 510.47 

Removing- ends  of  pileeftompit 281.36 

^— — — ^  1, 059. 68 

Draining  the  moat 192.32 

Repairs  to  landing  piers 576.60 

Clearing  and  grading  grounds  outside  and  inside  of  fort 957. 39 

Moving  and  shipping  torpedoes 82. 20 

Value  of  construction  materials  on  hand 418.57 

Total  expenditure ; 48,454.79 

A  special  allotment  of  $6,000  was  made  on  April  21, 1898,  from  the 
appropriation  for  "National  Defense,"  act  of  March  9, 1898,  for  cleaning 
out  the  moat  aroand  the  fort  and  the  ditches  on  the  island.  Authority 
was  obtained,  however,  to  defer  the  work  until  cold  weather  on  account 
of  the  extra  expense  and  the  danger  to  the  health  of  the  garrison 
involved  in  stirring  up  the  mud  to  be  removed  in  warm  weather. 

Money  statement. 

July  1, 1897,  balance  unexpended $7,506.56 

Augn8t5,  1897,  additional  allotment 58,000.00 

AprU  21, 18SK^,  amount  allotted  from  appropriation  for  ''National  Defense," 

act  of  March  9,  1898,  for  cleaning  out  moat  and  ditches 6, 000.00 

71,506.56 
December  20, 1897,  amount  withdrawn  from  allotment 10, 000. 00 

61,506.56 
July  1, 1898,  amount  expended  during  fiscal  year 48, 550.00 

July  1,  1898,  balance  unexpended 12,956.56 

July  1,  1898,  balance  available  as  follows: 

For  work  on  battery $6,956.56 

For  cleaning  out  moat  and  ditched 6,000.00 

12,956.56 

Battery  of  sixteen  12-inch  mortars. — The  allotment  for  the  construction 
of  this  battery  was  made  on  June  4, 1897.  Speciiications  were  at  once 
issued  for  the  principal  construction  materials  needed ;  the  greater  part 
of  the  plant  required  was  transferred  from  other  works. 

The  preliminary  work  of  construction  began  on  June  24, 1897.  The 
old  wharf  leading  to  the  reservation  was  repaired  and  extended  336  feet 
into  the  river,  at  a  cost  of  $3,965.57.  In  addition,  a  movable  bridgeway 
for  transferring  railroad  cars  from  floats  was  erected  on  one  side  of  the 
wharf  by  the  contractors  for  delivering  stone j  this  work  was  done 
without  expense  to  the  United  States.  A,  boring  35  feet  deep  was 
made  to  determine  the  nature  of  the  soil  for  the  foundations;  it  was 
found  to  resemble  that  on  the  New  Jersey  side  of  the  river,  where  the 
settlement  had  been  uniform  and  not  very  great.  Old  wooden  build- 
ings on  the  reservation  were  repaired  and  fitted  up  for  oflBces,  carpen- 
ter and  blacksmith  shops,  and  storehouses.  The  site  of  the  battery 
was  cleared,  and  on  July  30,  1897,  excavation  for  the  foundations  was 
begun;  the  total  amount  thus  excavated  was  5,100  cubic  yards.  Con- 
crete was  supplied  by  2  cubical  mixers,  from  which  it  was  carried  on 
cars  to  derricks  and  by  them  swung  to  the  part  of  the  wcn-k  under  con- 
struction. Stone  for  concrete  was  delivered  on  cars  on  floats  at  the 
movable  bridgeway,  and  hauled  by  a  locomotive  up  an  inclined  trestle 
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leading  directly  over  the  sand  and  stone  bins.  Washed  sand  was 
reoeiv^  on  open-deck  barges,  from  which  it  was  transferred  by  backets 
operated  by  derricks  into  oars  and  hauled  to  the  storage  bins.  Mixer 
oars  running  under  the  bins  received  their  charges  of  stone  and  sand 
through  slides,  and  were  then  hauled  by  cables  to  the  mixers.  Con- 
crete work  wai^  suspended  for  the  winter  on  December  18,  1897,  and 
resumed  on  March  26, 1898.  During  this  interval  the  placing  of  sand 
in  the  embankment  around  the  battery  was  begun.  The  sand  was 
dredged  from  the  Delaware  River  near  the  work,  and  was  delivered 
by  the  contractor  on  open-deck  barges  alongside  the  Government  w  barf, 
at  23i  cents  per  cubic  yard;  the  handling  and  placing  of  the  sand  was 
done  by  the  Engineer  Department.  For  this  purpose  a  locomotive  and 
24  side-dumping  cars  were  purchased,  and  a  small  bin  raised  above  the 
car  tracks  was  built  across  the  wharf:  into  it  the  sand  was  dropped  by 
buckets  operated  by  four  derricks.  The  cars  were  run  under  the  bin 
and  filled  by  opening  slides  in  its  bottom.  Clam  shell  buckets  were  at 
first  used, to  transfer  the  sand  from  the  barges  to  the  bin,  but  they  were 
atterwards  replaced  by  ordinary  steel  coal  buckets,  each  filled  on  the 
barge  by  two  men ;  it  was  found  possible  to  operate  more  rapidly  with 
them  than  with  the  clam-shell  buckets.  The  placing  of  sand  was  sus- 
pended when  concrete  work  was  resumed  in  the  spring,  but  it  was  begun 
again  on  June  21.  The  total  amount  placed  during  the  fiscal  year  was 
19,927  cubic  yards,  but  of  this  amount  2,1)45  cubic  yards  were  taken 
away  and  used  in  the  construction  of  the  em])lacements  for  8  inch  and 
12-inch  guns.  Adding  to  the  sand  the  5,100  cubic  yards  excavated  for 
the  foundations,  the  total  amount  of  material  placed  in  the  embank- 
ment around  the  battery  was  22,082  cubic  yards. 

At  the  close  of  the  fiscal  year  the  masonry  of  the  battery  was  prac- 
tically completed,  the  only  concrete  work  remaining  to  be  done  being 
the  blast-slopes  around  each  mortar  pit.  They  can  not  be  built  until 
the  sand  filling  against  which  they  are  to  rest  has  reached  a  sufficient 
height.  The  total  amount  of  concrete,  including  large  stones,  placed 
in  the  battery,  is  15,511  cubic  yards,  of  which  1,053  cubic  yards  are  in 
the  mortar  platforms.  Bight  of  the  latter  are  built  entirely  of  Port- 
land concrete;  the  other  8  have  foundations  of  Portland  concrete  topped 
by  two  layers  of  cut  granite. 

The  battery  itself  follows  generally  the  typical  design  of  The  Board 
of  Engineers.  It  is  subject  to  hostile  fire  through  an  arc  of  200^;  the 
amount  of  cover  on  the  side  not  exposed  to  fire  is  reduced ;  the  entrances 
to  the  pits  are  placed  on.  this  side,  as  well  as  rooms  for  the  electric- 
lighting  plant  and  for  directing  the  firing.  The  height  of  the  embank- 
ments around  the  battery  is  to  be  5  feet  less  than  that  called  for  by  the 
typical  design.  A  storage  capacity  of  200  rounds  of  ammunition  per 
gun  is  provided ;  this  was  accomplished  by  slightly  increasing  the  width 
of  the  powder  magazines  and  by  enlarging  the  two  magazine  recesses 
connected  with  the  longitudinal  gallery.  In  each  recess  are  to  be  plained 
two  overhead  traveling  cranes,  supporting  sections  of  trolley  rail,  which 
can  be  brought  into  prolongation  of  the  line  of  rails  running  along  the 
side  of  the  gallery.  The  electric  lights  of  the  battery  are  placed  in 
lamps  of  the  marine  standard  type.  All  wires  are  carried  in  overhead 
iron-armored  conduits.  Current  is  supplied  by  a  storage  battery  hav- 
ing a  capacity  of  50  amperes  for  eight  hours.  The  battery  is  charged 
from  a  booster  and  motor,  direct  connected,  which  receive  their  current 
from  the  main  power  plant  in  the  8-inch  battery,  a  third  of  a  mile  dis- 
tant.   The  location  of  the  firing  room  places  it  beyond  the  influence  of 
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the  concussion  produced  by  firing  the  mortars.  It  is  connected  by  tel- 
ephone with  a  booth  in  each  pit«  the  wires  being  run  in  overhead  con- 
duits through  the  battery.  Wires  run  from  the  firing  room  to  each 
mortar  in  underground  conduits  through  the  entrances  to  the  pits. 

The  top  slopes  of  the  concrete  over  the  magazines  and  passages  are 
covered  with  a  layer  of  asphalt  three-fourths  of  an  inch  thick.  The 
asphalt  is  composed  of  Seyssel  mastic,  sand,  and  bitumen;  it  was.  put 
on  by  contract  at  $1.26  per  square  yard,  the  contractor  guaranteeing 
under  bond  to  repair  at  his  own  expense  any  leaks  developing  in  it 
within  fifteen  years  of  completion.  The  vertical  sides  of  the  concrete 
arc  coated  with  two  layers  of  coal  t^r,  and  are  drained  by  a  3inch  tile 
drain,  which  runs  around  the  entire  battery  and  is  connected  at  inter- 
vals with  the  main  drainage  system. 

A  pump  room  is  built  in  the  concrete  wall,  forming  the  side  of  the 
entrance  to  the  northern  pits.  The  pump  has  a  capacity  of  1,800  gal- 
lons an  hour,  and  is  operated  by  an  electric  motor.  The  water  is  to  be 
pumped  from  driven  well  x)oints  into  a  tank  built  into  the  rear  slope  of 
the  battery,  and  connected  by  pipes  with  each  of  the  pits  and  with  the 
intersections  of  the  galleries. 

At  the  close  of  the  fiscal  year  the  masonry  of  the  battery  was  com- 
pleted, with  the  exception  of  1,300  cubic  yards  still  to  be  placed  in  the 
blast- slope  around  the  pits.  AH  16  mortar  carriages  and  8  mortars 
were  mounted;  the  remaining  8  mortars  had  not  been  received.  The 
cost  of  the  battery  up  to  June  30, 1898,  was  $130,461.30.  In  addition, 
the  repairs  and  extension  to  the  wharf  leading  to  the  reservation  bad 
cost  $3,965.57,  and  mounting  the  guns  and  carriages  had  cost  f  4,619.05. 

Ihe  methods  of  construction,  the  distribution  of  the  gangs,  etc.,  on 
this  work  were  exactly  similar  to  those  at  the  battery  for  lOinch  and 
12-inch  disappearing  guns  and  5-inch  rapid-fire  guns,  a  detailed  report 
of  which  is  contained  in  the  Annual  Report  of  the  Chief  of  Engineers 
for  the  fiscal  year  ending  June  30,  1 897. 

The  following  contracts  were  in  force  during  the  year: 

With  the  Lawrenceville  Cement  Company,  New  York,  N.  Y.,  dated 
July  30, 1897,  approved  August  13, 1897,  for  furnishing  and  delivering 
25,000  barrels  of  Beach's  brand  of  American  Bosendale  cement,  at 
71  cents  per  barrel,  first  delivery  to  be  made  between  July  25  and 
August  15, 1897,  final  delivery  not  specified.  This  contract  was  satis- 
factorily completed  on  May  3,  1898,  a  total  of  26,053  barrels  having 
been  delivered  under  it. 

With  the  Delaware  Construction  Company,  Wilmington,  Del.,  dated 
July  29,  and  approved  August  16, 1897,  for  furnishing  and  delivering 
15,000  cubic  yards  of  small  broken  stone,  at  $1.23  per  cubic  yard,  first 
delivery  to  be  made  between  July  25  and  August  15, 1897,  final  delivery 
not  specified. 

With  the  Charles  Warner  Company,  of  Wilmington,  Del.,  dated  July 
29,  and  approved  September  17,  1897,  for  furnishing  and  delivering 
7,500  cubic  yards  of  building  sand,  at  28  cents  per  cubic  yard,  first 
delivery  to  be  made  between  July  25  and  August  15, 1897,  final  delivery 
not  specified. 

With  the  Delaware  Construction  Company,  of  Wilmington,  Del., 
dated  December  31, 1897,  approved  January  24, 1898,  for  furnishing 
and  delivering  about  150,000  cubic  yards  of  unwashed  sand  for  embank- 
ments, at  234  cents  per  cubic  yard,  first  delivery  to  be  made  on  or  about 
January  3, 1898,  final  delivery  at  such  time  after  June  1,  1898,  as  will 
complete  tlie  contract. 
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The  following  tables  show  the  quantity  and  cost  of  eacli  kind  of 
material  used,  and  the  expenditure  during  the  fiscal  year: 

Quantiiy  of  each  kind  of  tnaierial  used,  and  average  cost  delivered  on  or  dlongeide 

the  wharf. 

26,063  barrels  Rosendale  oement,  per  barrel $0.71 

2,200  barrels  Portland  cement,  per  barrel ^ 1.8446 

13,429.63  cabio  yards  small  broken  stone,  per  cubic  yard L23 

6,056.06  en  bio  yards  sand  for  concrete,  per  cubic  yard 28 

1,853.24  tons  larse  broken  stone,  per  ton 85 

19,927  cubic  yards  sand  for  embankments,  per  cubic  yard .- 2326 

207,221  pounds  steel  I-beams,  channels,  columns,  and  girders,  per  pound.        .  013 

384  anchor  bolts,  each 1.66 

8  sets  granite  stones  for  platforms,  per  set 632.00 

3,000  feet  unglazed  tile  drain 72.00 

428  feet  cast-iron  pipe,  4-inch,  6-inch,  and  12-inch 106. 97 

1,303  feet  extra  heavy  wrougbt-iron  pipe,  2i-lnch,  H-inch,  and  1-inch...  137.67 

2,440  feet  sewer  pipe,  6- inch,  8-inch,  10-inch,  and  12-inch 295. 92 

19  manholes,  each 7.19 

8  hand-holes,  each 2.00 

148,492  feet  yellow  pine  lumber,  per  1,000  feet 18.87 

320  feet  white  pine  lumber,  per  1,000  feet 20.00 

2,000  feet  hemlock,  per  1,000  feet 16.50 

720  feet  oak  lumber,  per  1,000  feet 45.00 

38, 850  shingles,  per  1,000 4.72 

1,500  railroad  ties,  each 382 

55  tons  steel  rails,  per  ton 21. 96 

6,200  pounds  railroad  spikes,  per  100  pounds 1. 78 

300  pairs  fish  plates  for  track,  per  pair 23 

290  fish  plates  for  wharf,  each 10 

222  tons  anthracite  coal,  per  ton 4.448 

142  tons  bituminous  coal,  per  ton 2. 243 

10,824  pounds  iron,  per  pound -^ 0186 

533  pounds  round  machinery  steel,  per  pound . . .' : 0229 

75  barrels  coal  tar,  per  barrel 3.69 

11,605  pounds  cut  nails,  per  pound 0134 

6,861  feet  iron-armored   conduit,    l(<^-inche8,   l^^-inches,   ^Vi^ch,   and 

^-inch,  including  connections 616.41 

2,160  feet  pump  log  conduit,  per  foot 045 

10,175  feet  electric  wire.  No.  14,  No.  10,  No.  8,  No.  4,  and  No.  1 229.28 

2, 154. 16  square  yards  mastic,  per  square  yard  in  place 1. 26 

11  cars  cinders,  per  car 6.00 

▲VERAGB  COST  OF  HANDLINO  MATBRIAU. 

Cement,  per  barrel : 

Unloading $0.0235 

Hauling 0049 

Storing 0197 

Small  broken  stone,  per  cubic  yard : 

Unloading  and  storing (P784 

Hauling 0260 

Sand  for  concrete,  per  cubic  yard : 

Unloading 1268 

Hauling 0322 

Storing 0227 

Large  broken  stone,  per  ton : 

Unloading 0604 

Hauling 0331 

Storing 0071 

Placing  in  walls 2523 

Sand  for  embankments,  per  cubic  yard : 

Unloading 11465 

Hauling 01665 

Placing 06813 

Excavation,  per  cubic  yard 418723 

Setting  anchor  bolts,  each 448 
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▲YSRAGB  COST  OF  1CATBRIAU9  IN  PLACE. 

Concrete masonrv  in  walls  of  matinee  and  gaUerias,  14,457.7  cubic  yards : 

Framing  (labor,  lumber,  nails,  etc.) $4,875.13 

Materials  (cement,  sand,  small  and  large  stone,  and  coal) 41, 835. 42 

Mixing 3,253.46 

Placing  and  ramming . . . •. 6, 394. 89 

Preparing  floors  and  laying  pavements  in  magazines  and  galleries. . .  545. 62 

Finishing  face  walls  and  payements. 755.83 

Cutting  and  setting  comer  stones  at  intersection  of  galleries 362. 06 

Testing  cement 249.07 

Total 58,271.48 

Cost  in  place,  per  cubic  yard,  $4.03018. 

Masonry  in  platforms  in  two  northern  mortar  pits,  composed  of  435.2 
cubic  yards  concrete  and  100  cubic  yards  cut  stones,  total  of  535.2 
cubic  yards : 

Framine  (labor,  etc.) 431.90 

Materials  (cement,  sand,  and  small  stone) 1,877.78 

Mixing 194.38 

Placine  and  ramming 600.36 

Cost  of  8  sets  of  cut  stones 4^256.00 

Labor  (unloading,  hauling,  and  setting  stones) 631. 46 

Cost  of  anchor  bolts  (192) 253.  U  * 

Labor  (setting  bolts) 43.26 

Total , 8,288.52 

Cost  in  place,  per  cubic  yard,  $15,486. 

Masonry  in  platforms  in  two  southern  mortar  pits,  518  cubic  yards  (all 
concrete) : 

Framing  (labor,  etc.) 506.68 

Materials  (cement,  sand,  and  small  stone) 2,235.20 

Mixing 298.96 

Placing  and  rammiug 732.29 

Cost  of  anchor  bolte  (192) 253.44 

Labor  (setting  bolts) 128.72 

Deepening  holes  for  bolts 228.81 

Total 4,384.10 

Cost  in  place,  per  cubic  yard,  $8,463. 

The  additional  cost  of  setting  the  anchor  bolts  in  these  platforms  was  caused  by 
constructing  the  platforms  before  the  bolts  were  received.  Empty  cement  barrels 
were  placed  in  the  positions  for  the  bolts,  and  the  bolts  set  in  these  holes  after  the 
platforms  were  nearly  completed.  These  holes  had  to  be  deepened  afterwards, 
because  the  overseer  had  not  set  the  barrels  at  the  right  elevation. 

Sand  filling: 

19,927  cubic  yards  sand,  at  23i  cents  per  cubic  yard $4, 638.02 

Unloading , 2,282.59 

Hauling 309.81 

Placing 1,357.59 

Shifting  tracks  and  maintenance  of  plant ^...  2,507.27 

Storage  bins  on  wharf 247.80 

Total 11,838.08 

Cost  in  place  per  cubic  yard,  $0.56898. 

Co9i  of  unloadAng  and  mounting  «ixtMfi  mortar  oarriagoB  and  eight  mortart. 

Unloading  mortar  carriages $754.49 

Setting  bedplates  and  racers 1,572.74 

Assembling  top  carriages 1,653.32 

$3,980.66 

Unloading  mortars 1 89.51 

Mounting  mortus 548.99 

638.60 

Total 4.619.06 
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Total  cost  of  work  to  June  SO,  1898, 

14,467.7  cubic  yards  of  masonry  iu  walls  of  magazines  and  galleries,  at 

$4.08048  per  cnbic  yard $58,271.48 

518  cubic  yards  of  masonry  in  platforms  of  two  sonthem  mortar  pits  (all 

concrete),  at  $8.4635  per  oabicyard 4^384.10 

585.2  onbic  yards  of  masonry  in  platforms  of  two  nortbem  mortar  pits 

(includinfr  100  cubic  yards  of  out  stones),  at  $15,486  per  cubic  yard. . .  8, 288. 52 
5,100  cubic  yards  of  excavation  for  foundations,  at  $0.418723  i>er  cubic 

yard , 2,136.49 

19,927  cubic  yards  of  sand  for  embankment  in  front  of  battery,  at  $0.56898 

•     per  cubic  yard 11,338.08 

CoNt  of  I-beams,  channels,  girders,  etc.,  207,221  pounds 2,695.41 

Cost  of  connecting  and  setting  I-beams,  channels,  and  girders,  etc 390. 29 

Unloading  and  mounting  mortars  and  carriages 4, 619. 05 

Cleaning,  oiling,  and  painting  gnus  and  carriages 153. 56 

Clearing  site  for  battery 177.95 

Keimirsand  extension  to  wharf « 3,965.57 

Piircliase,  construction,  and  installation  of  plant  . .  .t 13, 008. 62 

Plant  for  water  supply 990.18 

Electric-light  plant,  (not  complete) *-.  2,763.42 

Drainage  system , 2,312.00 

Repairs  and  maintenance  of  plant 8,668.66 

,  Moving  and  repairing  buildings 945  49 

Waterproofing  exterior  walls  with  tar : 469. 61 

Waterproofing  with  asphalt  mastic 8>473.39 

Electric  conduits  (not  complete) 617.64 

Stoiiug  ammunition 52.74 

Telephone  system  (not  completed) 286.05 

Building  dynamo  room  in  mining  casemate 258.13 

Maintenance  of  launch  for  mail  service 1,630.74 

Time  allowed  employees  for  legal  holidays 997.37 

Superintendence  and  office  expenses 6,389.52 

134, 283. 06 
Outstanding  liabilities,  and  value  of  construction  materials  on  hand 1, 734. 00 

Total "l36,017.06 

Money  statement 

July  1, 1897,  balance  unexpended $175,000.00 

June  30, 1898,  amount  expended  during  iiscal  year 130, 461. 30 

July  1, 1898,  balance  unexpended 44,538.70 

July  1, 1898,  outtttanding  liabilities ; $5,542.76 

July  1, 1898,  amount  covered  by  uncompleted  contracts 36b  438. 42 

41,981.18 

July  1, 1898,  balance  available 2, 557. 52 

Abstract  of  proposaU  for  furnishing  and  delivering  broken  stone  and  sand  at  ihs  Govern- 
ment wharf,  opened  July  U,  1897,  by  Maj.  C.  fV.  Raymond,  Corps  of  Engineers, 


No. 


Small  brolieii  stone, 
15,000  cubioyardA. 


Nsme  and  addzeaa  of  bidder. 


Df^lai^are  Construction  Co.,  Wilmington,  Del 

Michael  Jlerron,  Bordcntown,  N.J 

Brandy  wine  Granite  Co.,  Wilminston,  Del 

Itobert  Patterson,  trading  as  Kobert  Patteraon  A,  Son, 

Philadelphia,  Pa 7. 71, 

Irvine  ACarty,  New  York,  N.T 

Perryvllle  Granite  Co.,  Philadelphia,  Pa 

Charles  Warner  Co.,  Wilmington,  Del 

Standard  Lime  and  Stone  Co.,  Baltimore,  Md , 


Ber 
onbio 
yard. 


$1.23 


1.24^ 

1.83 
1.65 
1.44 


1.25 


TotaL 


$18,460.00 


18,«75.00 

19,950.00 
24, 75U.  00 
21, 600. 00 


18,750.00 


Sand,  7,600  onbio 
yards. 


Per 
onbio 
yard. 


$0.82 
.83 


.28 


TotaL 


$2,400.00 
2,475.00 


2,081.26 

'2,'ioo.'66 


Contracts  entered  into  as  follows : 

Witb  Delaware  Construction  Companv,  dated  July  29. 1897,  for  the  broken  stona^ 

With  Cbarlee  Warner  Company,  dated  July  29,  1897,  for  the  sand« 

Both  contracta  in  progreas. 
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Absiraei  of  proposals  for  furnishing  and  delivering  about  150,000  cubic  yards  of  sand 
alongside  die  Government  wharf  at  ike  United  States  reservatioUf  opened  December  fSO, 
1897,  by  Maj.  C,  W.  Baymond,  Corps  of  Engineers, 


No. 


Kame  and  address  of  bidder. 


Unwashed  sand, 

160,000  cable 

yards. 


Per 
CO  bio 
yard. 


Total. 


Patrick  Neary  and  D.  Connell,  Wilmington,  Del 

Robert  Patterson,  trading  as  Robert  Patterson  &  Son,  Philadelphia,  Pa. 

Delaware  Construction  (x>.,  Wilmington,  Del 

Frank  H.Caven,  Philadelphia,  Pa 

George  W.  Rncb,  Philadelphia,  Pa 

Morns  &  earnings  Dredging  Co.,  New  York,  N.  Y 

Charles  Warner  Co.,  Wujuington.Del 


$0.85 
.40 
.23i 
.82 
.424 
.23^ 


$52,500 
60,000 
84,876 
48,000 
63.750 
85,100 
45.000 


Contract  (dated  December  81, 1897)  entered  into  with  the  Delaware  ConBtraotion 
Company.    In  progress. 

List  of  all  contracts  in  force,  with  names  of  contractors,  date  of  approval,  of  beginning 

work,  and  expiration. 

With  tlie  Charles  Warner  Company,  Wilmington,  Del.,  dated  Jnly  29, 1897,  and 
approved  September  17,  1897,  for  furnishing  and  delivering  abont  7.500  cable  yards 
ot  bnilding  sand,  at  28  cents  per  cnbio  yard,  first  delivery  to  be  made  between  Jnly 
25  and  August  15,  1897 ;  no  date  fixed  for  final  delivery. 

With  the  Delaware  Construction  Company,  Wilmington,  Del.,  dated  July  29, 
and  approved  August  16, 1897,  for  famishing  and  delivering  about  15,000  cubic  yards 
of  smnll  broken  stone,  at  $1.23  per  cubic  yard ;  first  delivery  to  be  made  between 
July  25  and  August  15,  1897;  no  date  fixed  for  final  delivery. 

With  the  Delaware  Constraotlon  Company,  Wilmington,  Del.,  dated  December 
31,  1897,  and  approved  January  24,  1898,  for  famishing  and  delivering  about  150,000 
cubic  yards  of  unwashed  sand,  at  23^  cents  per  cubic  yard;  first  delivery  to  be  made 
on  or  about  January  3, 1898,  final  delivery  at  such  time  after  June  1, 1898,  as  will 
complete  the  contract. 

Torpedo  storctge  shed. — Od  March  30, 1897,  the  sam  of  $7,200  was 
allotted  fpom  the  appropriation  for  "Torpedoes  for  Harbor  Defense," 
act  Jane  6, 1896,  for  the  construction  of  a  fireproof  shed  for  the  storage 
of  torpedo  material.  The  shed  was  completed  on  November  29, 1897, 
at  a  total  cost  of  95,588.50.  The  bnilding  is  of  brick,  on  a  grillage 
foundation.  The  roof  is  of  corrugated  iron,  laid  on  Qteel  purlins  sup- 
ported by  steel  trusses.  A  single  track,  36-inch  gauge,  runs  through 
the  center  of  the  building  and  out  by  a  door  at  each  end;  it  connects 
with  the  trolly  line  leading  to  the  wharf.  For  handling  material  and 
loading  and  unloading  it,  an  overhead  traveling  crane  runs  from  one 
end  of  the  building  to  the  other.  Boom  is  provided  for  storing  1 36 
mines,  with  necessary  buoys,  junction  boxes,  coils  of  rope,  and  other 
materials.  For  the  storage  of  the  smaller  and  more  delicate  parts  of 
the  submarine-mining  apparatus  a  room  11  by  11  feet  is  partitioned  off 
from  one  corner  of  the  building.  Mine  anchors  are  piled  on  a  platform 
placed  on  the  ground  just  beyond  one  end  of  the  shed.  It  is  lighted 
by  five  windows  in  each  side,  protected  by  iron  shutters. 


Money  statement 

July  1, 1897,  balance  unexpended $6,333.47 

June  30,  18^,  amount  expended  during  fiscal  year $5, 008. 15 

February  28,  1898,  amoant  deposited  to  credit  of  the  appro- 
priation        1,825.32 

6,338.47 
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Preservation  and  repair  of  fortifications. — On  Jane  14,  1897,  the 
Chief  of  En^neers  allotted  the  sum  of  $325  from  the  appropriation  for 
"Preservation  and  Repair  of  Fortifications,''  act  of  March  3,  1897,  to 
be  applied  to  the  works  in  the  vicinity  of  Fort  Delaware,  Del.  Under 
this  allotment  .the  fences  on  one  reservation  were  repaired,  and  two 
new  gates  built  at  the  entrance,  and  two  sluice  gates  with  winches 
were  purchased,  uuder  circular  and  specifications  dated  April  10, 1898, 
for  another  work,  to  be  delivered  within  three  weeks  of  May  16, 1898. 
At  the  end  of  the  fiscal  year  the  gates  had  not  yet  been  delivered. 

Money  statement. 

Jnly  1,1897,  balance  unexpended $325.00 

June  30, 1  8j8,  amount  expended  during  iiBcal  year 75. 00 

Jnly  1, 1898,  balance  unexpended 250.00 

July  1, 1898,  amount  covered  by  uncompleted  contracts 250. 00 

Emplacement  for  8-inch  rifles. — The  approved  project  uuder  which 
work  is  beiug  carried  on  provides  for  the  construction  of  two  emplace- 
ments for  8-inch  disappearing  guns  at  an  estimated  cost  of  $74,000. 
On  March  18, 1808,  the  sum  of  $50,000  was  allotted  by  the  Chief  of 
Engineers  for  the  construction  of  these  emplacements  from  the  appro- 
priation for  "  National  Defense,"  Jict  of  March  9, 1898,  with  authority  to 
purchase  ajl  materials  in  open  market,  and  on  April  1, 1898,  the  remain- 
ing $24,000  were  allotted  from  the  same  appropriation  to  complete  the 
emplacements. 

Preliminary  work  for  the  construction  of  the  battery  began  on  March 
21, 1898.  As  soon  as  the  allotment  was  received  steps  were  taken  to 
purchase  in  open  market,  as  authorized,  the  principal  construction 
materinls  needed,  and  arrangements  were  made  and  agreements  entered 
into  with  the  contractors  who  are  furnishing  construction  materials  for 
the  mortar  battery,  to  furnish  and  deliver  materials  as  follows : 

Witb  the  Lawrenceville  Cement  Company,  New  York,  N.  Y.,  to  fur- 
nish and  deliver  6,000  barrelsof  <*  Beach's"  brand  of  American  Eosendale 
cement,  at  71  cents  per  barrel,  first  delivery  to  be  made  about  May  5, 
1898,  the  terms  of  delivery  and  requirements  to  be  the  same  as  in  their 
contract  dated  July  30,  18i)7,  for  furnishing  and  delivering  cement  for 
the  mortar  battery. 

With  the  Delaware  Construction  Company,  of  Wilmington,  Del.,  to 
furnish  and  deliver  about  8,000  cubic  yards  of  small  broken  stone,  at 
$1.23  per  cubic  yard,  first  delivery  to  be  made  April  1, 1898,  the  terms 
of  delivery  and  requirements  to  be  the  same  as  in  their  contract  dated 
July  29, 1897,  for  furnishing  and  delivering  small  broken  stone  for  the 
mortar  battery. 

With  the  Delaware  Construction  Company,  of  Wilmington,  Del.,  to 
furnish  and  deliver  about  2,000  tons  of  large  broken  stone,  at  85  cenls 
per  ton,  first  delivery  to  be  made  April  1,  1898,  the  terms  of  delivery 
and  requirements  to  be  the  same  as  in  their  informal  contract  dated 
September  17, 1897,  for  furnishing  and  delivering  large  broken  stone 
for  the  mortar  battery. 

With  the  Charles  Warner  Company,  of  Wilmington,  Del.,  to  furnish 
and  deliver  about  1,500  cubic  yards  of  building  sand  for  concrete,  at 
28  .cents  per  cubic  yard,  first  delivery  to  be  made  April  7, 1898,  the 
terms  of  delivery  and  requirements  to  be  the  same  as  in  their  contract 
for  furnishing  and  delivering  sand  for  the  mortar  battery. 

An  agreement  was  also  entered  into  with  the  Atlas  Portland  Cement 
Company,  No.  143  Liberty  street,  New  York,  N.  Y.,  to  fornish  and 
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deliver  1,300  barrels  of  ^^Atlas"  brand  of  American  Portland  cement, 
at  §2.15  per  barrel,  delivery  to  be  made  on  or  before  April  15, 1898. 

An  agreement  was  also  entered  into  with  the  Lawrence  Cement  Com- 
pany, of  Philadelphia,  Pa.,  to  foruish  and  deliver  6,000  barrels  of 
<«  Hoffman's"  Eosendale  cement,  at  80  cents  per  barrel,  3,000  barrels  to 
be  delivered  April  20,  and  3,000  on  April  27,  1898. 

Before  the  end  of  the  month  of  March,  1898,  lumber  for  the  concrete 
plant  and  ties  and  steel  rails  for  the  construction  track  had  been  deliv- 
ered and  the  necessary  excavation  for  the  sand  and  stone  bins  had  been 
made;  railroad  track  had  been  laid  from  the  wharf  to  the  site  of  the 
proposed  emplacements,  a  distance  of  1,800  feet,  and  the  construction 
and  erection  of  the  plant  began.  The  general  arrangement  of  the  plant 
and  the  methods  of  construction  used  are  exactly  similar  to  those 
employed  in  the  construction  of  the  battery  for  10  inch  and  12-inch  dis- 
appearing guns  and  5-inch  rapid-fire  guns,  a  detailed  report  of  which 
will  be  found  in  the  Annual  Report  of  the  Chief  of  Engineers  for  the 
fiscal  year  ending  June  30,  1897.  Engines,  derricks,  cars,  concrete 
mixers  and  mi^er  frames,  and  trestles  were  transferred  from  another 
work  and  their  installation  commenced.  Proposals  for  I-beams,  chan- 
nels, anchor  boats,  etc.,  had  been  sent  oilt  with  quick  delivery  required 
under  penalty. 

The  excavation  for  the  foiindations  was  commenced  on  April  1, 1898, 
and  completed  on  April  27,  1898,  a  total  of  944  cubic  yards  being 
removed  and  deposited  in  front  and  rear  of  the  battery  for  embankments. 

The  concrete  plant  was  ready  for  operation  on  April  8, 1898,  on  which 
date  mixing  and  placing  of  concrete  was  commenced.  It  was  carried 
on  from  ten  to  fourteen  hours  a  day  until  June  S,  1898,  on  which  date 
the  masonry  of  the  battery  was  practically  completed,  including  pave- 
ments of  magazines  and  passages  and  superior  slo])e$.  During  this 
time  6,940  cubic  yards  of  Kosendale  concrete  and  50  cubic  yards  of 
Portland  concrete  were  placed  in  the  parapet  and  magazine  walls,  and 
1,000  cubic  yards  of  Kosendale  concrete  and  350  cubic  yards  of  Port- 
land concrete  in  the  two  platforms. 

The  platforms,  as  far  as  possible,  were  constructed  first.  The  foun- 
dation bolts  were  set  and  the  platforms  were  ready  for.the  carriages  on 
April  24,  1898,  for  the  south  platform,  and  on  May  1, 1898,  for  the  north 
platform,  respectively. 

The  platforms  having  been  practically  completed,  the  carriages  and 
guns  were  mounted  as  follows : 

South  emplacement — Carriage  No.  13,  received  April  21,  mounted 
May  7, 1898,  and  gun  No.  19,  received  April  18,  mounted  May  11, 1898. 

Korth  emplacement — Carriage  No.  8,  received  April  21,  mounted  May 
16, 1898,  and  gun  No.  20,  received  April  18,  mounted  May  18,  1898. 

The  breech  mechanisms  were  put  in,  the  recoil  cylinders  filled  with 
oil,  the  stuffing  boxes  packed,  and  the  guns  made  ready  for  service. 

During  April  1,197  cubic  yards  of  sand,  taken  from  the  embankment 
at  the  mortar  battery,  were  placed  in  the  sand  cores  of  the  foundations 
and  platforms. 

The  two  completed  emplacements  contain  7,940  cubic  yards  of  Eosen- 
dale concrete  and  400  cubic  yards  of  Portland  concrete.  The  exterior 
walls  are  faced  with  Portland  mortar  2  Inches  thick,  mixed  in  the  pro- 
portion of  1  cement  and  3  sand.  The  interior  face  walls  and  the  pave- 
ments of  the  magazines  and  passages  are  of  Portland  mortar  2  inches 
thick,  mixed  in  the  proportion  of  1  to  4.  The  rear  walls  of  the  shot 
chambers  of  the  platforms  are  built  of  Portland  concrete.  The  pave- 
ment on  the  superior  slope  not  exposed  to  the  blast  of  the  guns  is 
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composed  of  2^  inches  to  3  inches  of  Portland  mortar,  1  to  2.  Where 
exposed  to  the  blast  of  the  guns  it  has  6  inches  of  Portland  mortar,  1 
to  2,  for  the  sonth  emplacement,  and  12  inches  of  Portland  concrete,  1  to 
3  to  7^,  and  2  inches  of  Poi  tlaud  mortar,  1  to  2,  for  the  north  emplace- 
ment. The  ceilings  of  all- the  magazines  and  passages  are  built  in 
between  the  I-beams  with  flat  arches  of  hollow  tile. 

The  magazines  and  passages  are  completely  waterproofed  by  a  layer 
of  asphalt  concrete  2  inches  thick,  beginning  at  reference  14  and 
extending  up  the  sides  and  over  the  tops  at  an  average  distance  of  3 
feet  from  the  face  walls  and  ceilings ;  783.23  square  yards  of  this  asphalt 
concrete  were  laid  under  contract  with  W.  S.  P.  Shields,  Philadelphia, 
Pa.  Pavements  of  tlie  loading  platforms  over  the  shot  chambers  are 
made  of  asphalt  mastic  1  inch  thick. 

The  installation  of  the  engines,  dynamos,  and  boiler  for  the  electric 
light  and  power  plant  was  nearly  completed  at  the  close  of  the  fiscal 
year.  This  plant  is  designed  to  furnish  the  necessary  power  for  oper- 
ating the  ammunition  hoists  and  for  fuTnishing  light  for  both  the  Sinch 
and  12  inch  emplacements,  as  well  as  for  charging  the  storage  battery 
at  the  mortar  battery. 

The  work  remaining  to  be  done  consists  in  completing  the  embank- 
ment in  front  of  the  battery;  in  installing  the  electric  light  and  power 
plant;  in  placing  the  ammunition  hoists  and  the  system  for  the  service 
of  ammunition;  in  erecting  stairways  and  ammunition  cranes  in  rear 
of  the  loading  platforms,  and  balconies  in  rear  of  the  traverses  to  conneet 
the  x)latforms,  and  in  hanging  the  doors.  A  small  amount  of  concrete 
also  remains  to  be  placed  in  the  parax>et  to  connect  it  with  the  adjacent 
12  inch  emplacements. 

The  following  tables  show  the  cost  of  each  kind  of  work  as  far  as  com- 
pleted at  the  end  of  the  fiscal  year: 

Masonry  in  parapet  and  traverses,  composed  of  6,940  cnbio  yards  of  Rosendale  con- 
crete and  50  cubic  yards  of  Portland  concrete,  a  total  of  6,U90  cable  yards: 

Framing  (labor,  lumber,  nails,  etc.) $2,549.90 

Materials  (cement,  sand,  small  and  large  stone,  and  coal) 18, 238. 31 

Mixing 1,569.05 

Placing  and  r^uimiuj? 3, 398. 29 

Prepanug  floors  and  layiug  pavements  in  magazines  and  on  superior 

slope 275.69 

Total 26,026.24 

Per  cubic  yard  in  place,  $3.72335. 

Masonry  in  gun  platforms,  composed  of  1,000  cubic  vards  of  Rosendale  concrete  and 
350  cubic  yards  of  Portland  concrete,  a  total  of  1,350  cubic  yards: 

Framing  (labor,  lumber,  nails,  etc.) $564.72 

Materials  (cement,  sand,  and  smaU  stone) 4,31)7.07 

Mixing 266.99 

Placing  and  ramming 557.59 

Total 5,786.37 

Per  onbio  yard  in  place,  $4.2862. 

ExpendUvres  to  June  SO,  1898, 

6,990  cubic  yards  of  concrete  masonry  in  parapet  and  traverses,  at  $3.72885 

per  cubic  yard $26,026.24 

1,350  cubic  yards  of  concrete  masonry  in  gun  platforms,  at  $4.2862  per 

cubic  yard 5,786.87 

944  cubic  yards  of  excavation  for  foundations,  nt  $0.27378  per  cubic  yard.  258. 46 

1,197  cubic  yards  of  sand  filling  in  foundations,  at  $0.4303  per  oubio  yard.  515. 06 

I-beams  and  channels 980.01 

Flat  tile  arches  for  ceilings 850.76 

FiAishlng  face  wftlla / 415.82 
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Anchor  bolts $259i92 

Parch 886,  constmction,  and  installation  of  plant 6, 749. 81 

Unloading  carriages $67.98 

getting  bedplates  and  racers 64.04 

Mounting  carriages #..  176. 02 

Unloading  gnns 58.09 

Mounting  guns 290.75 

Cleaning,  oiling,  and  painting  guns  and  carriages 24. 87 

681. 75 

Waterproofing  exterior  walls  (not  completed) 269.67 

W:iter  supply 161.25 

Drainage  system  (not  completed). ...' 47.50 

Kepairs  anil  maintenance  of  plant 388. 33 

Installation  of  electric  light  and  power  plant  (not  completed) 388. 74 

Watching  Government  property 21.47 

Time  allowed  employees  for  legal  holidays 106.98 

Repairs  and  maintenance  of  launch t 94.84 

Superintendence  and  office  expenses 1, 228. 25 

Total 44,181.23 

Money  statement. 

March  18, 1898,  amount  allotted $50,000.00 

April  1, 1898,  additional  allotment 24,000.00 

$74,000.00 

Jnne  30, 1898,  amount  expended  during  fiscal  year 43, 210. 31 

July  1, 1898,  balance  unexpended 80,789.69 

July  1, 1898,  outstanding  liabilities $3,024.00 

July  1, 1898,  amount  covered  by  uncompleted  informal  con- 
tracts        8,300.00 

11,324.00 

July  1, 1898,  balance  available 19.465.69 

JSfnpl(wements  far  two  12%nch  B,  L.  rifles. — The  approved  project 
under  which  work  is  being  carried  on  provides  for  the  construction  of 
two  emplacements  for  12-inch  B.  L.  rifles  on  barbette  nondisappearing 
carriages.  The  estimated  cost  of  these  two  emplacements  is  $93,000. 
On  April  25, 1898,  a  provisional  allotment  of  $40,000  was  made  by  the 
Chief  of  Engineers  from  the  appropriation  for  "National  Defense,^^  act 
of  March  9, 1898,  to  be  applied  to  their  construction  with  construction 
under  item  1,  Army  Begulations,  566^  authorized.  On  May  20, 1898,  an 
additional  allotment  of  $40,000  was  made  by  the  Chief  of  Engineers 
from  the  same  appropriation. 

The  emplacements  are  situated  one  on  each  flank  of  the  battery  for 
two  8-inch  disappearing  guns.  The  plant  used  in  building  this  battery 
was  employed  for  the  12inch  emplacements. 

Arrangements  were  made  with  the  contractors  who  were  furnishing 
construction  materials  for  the  mortar  battery  and  the  8-inch  battery 
to  iurnish  and  deliver  the  construction  materials  required,  at  the  same 
prices  and  under  the  same  requirements. 

An  agreement  was  also  entered  into  with  the  Atlas  Cement  Com- 
pany, New  York,  N.  Y.,  to  furnish  and  deliver,  on  or  before  June  19, 
1898,  about  1,250  barrels  of  Portland  cement,  "Atlas''  brand,  at  $2.20 
per  barrel. 

Excavation  to  reference  6  for  the  foundations  was  commenced  on 
May  1  and  completed  on  June  14, 1898,  550  cubic  yards  being  removed 
for  the  foundations  of  the  south  emplacement  and  780  cubic  yards  for 
those  of  the  north  emplacement,  making  a  total  of  1,330  cubic  yards 
removed  for  the  two  emplacements.  TMs  material  was  all  placed  in 
fhe  embaiukment  in  front  of  the  battery. 
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Ooncrete  constmction  was  begun  on  the  south  emplacement  on  May 
19, 1898.  Up  to  the  end  of  the  fiscal  year  2,732  cubic  yards  of  Bosen- 
dale  concrete  and  10  cubic  yards  of  Portland  concrete  had  been  placed 
in  the  parapet  and  magazines,  and  547  cubic  yards  of  Eoseudale  con- 
crete and  159  cubic  yards  of  Portland  concrete  had  been  placed  in  the 
platform.  This  was  completed,  with  the  exception  of  the  asphalt  pave- 
ment, ready  for  the  carriage. 

Ooncrete  construction  on  the  north  emplacement  was  begun  on  June 
8, 1898.  Up  to  the  end  of  the  fiscal  year  2,529  cubic  yards  of  Hosendale 
concrete  and  10  cubic. yards  of  Portland  concrete  had  been  placed  in 
the  parapet  and  magazines,  and  392  cubic  yards  of  Bosendale  concrete 
and  40  cubic  yards  of  Portland  concrete  had  been  placed  in  the  plat- 
form, making  a  total  of  6,419  cubic  yards  of  concrete  placed  for  both 
emplacements  out  of  a  total  of  10,700  cubic  yards  estimated. 

Two  hundred  and  twenty-one  square  yards  of  asphalt  waterproof 
concrete  were  placed  around  and  over  the  magazine  of  the  south 
emplacement,  at  an  average  distance  of  3  feet  from  the  sides  and  ceil- 
ings, and  42  square  yards  for  the  north  emplacement,-  the  work  being 
done  under  contract  with  W.  S.  P.  Shields,  Philadelphia,  Pa. 

Seven  hundred  and  sixty-two  cubic  yards  of  sand  filling  had  been 
placed  in  the  sand  core  of  the  foundations  of  the  south  emplacement, 
and  986  cubic  yards  in  the  sand  core  of  the  foundations  of  the  north 
emplacement,  making  a  total  of  1,748  cubic  yards  for  the  two  emplace- 
ments. This  sand  was  taken  from  the  embankment  at  the  mortar 
battery. 

At  the  end  of  the  fiscal  year  construction  materials  had  been  deliv- 
ered for  these  emplacements  as  follows: 

Portland  cement barrels..        1,750 

Rosendale  cement do.--.        4,310 

Small  broken  stone cable  yards..  6,040.01 

Large  broken  stone tons..  1, 133.36 

Sand  for  concrete cubic  yards..  2,380.63 

Owing  to  delays  in  receiving  the  cement  ordered  for  these  emplace- 
ments, the  supply  of  3,300  barrels  on  hand  at  the  mortar  battery  had 
to  be  used,  as  well  as  1,500  barrels  of  the  last  load  ordered  for  the 
8inch  emplacements. 

It  is  expected  that  all  the  concrete  work  of  these  emplacements  will 
be  completed  by  July  30, 1898.  The  guns  and  carriages  will  be  mounted 
as  soon  as  received. 

Money  statement. 

April  25, 1898,  amonnt  allotted ." $40,000.00 

May  20, 1898,  additional  aUotment 40,000.00 

$80,000.00 

Jnne  80, 1898,  amount  expended  during  the  fiscal  year 6, 680. 96 

Jnly  1, 1898,  balance  unexpended ■    73.319.04 

July  1, 1898,  outstanding  liabilities $21, 149. 21 

July  1,  1898,  amount  covered  by  uncompleted  informal  oon- 

tractfl » 13,041.16 

34,190.37 

July  1,1898, balance  available..,...'...: 39,128.67 

Emplacements  for  two  4.72-inch  rapid-fire  guns. — On  April  6, 1898,  a 
preliminary  allotment  of  $6,000  was  made  from  the  appropriation  for 
'^  I^ational  Defense,"  act  of  March  9, 189S,  for  the  construction  of  emplace- 
ments lor  two  4.72-inch  rapid-fire  guns  purchased  abroad.  In  order  to 
have  these  guns  mounted  and  ready  for  service  as  speedily  as  possible 
it  was  decided  to  erect  temporary  platforms  for  them  on  the  barbette 
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of  the  old  fort.  The  work  was  begun  on  April  14, 1898,  and  completed 
on  April  30, 1898.  Special  foandation  bolts  were  purchased  and  an- 
chored in  the  masonry  of  the  fort;  around  them  concrete  platforms  were 
built  to  a  height  2  feet  below  the  crest  of  the  parapet;  24.5  cubic  yards 
of  concrete  were  used.  The  guns  arrived  on  April  23,  and  were  mounted 
in  position  by  May  5, 1898.  A  supply  of  ammunition  was  received  on 
May  6  and  stored  in  a(^acent  magazines  of  the  fort.  The  total  cost  of 
erecting  the  platforms  and  mounting  the  guns  was  $730.68. 

On  June  14, 1898,  the  Chief  of  Engineers  approved  a  project  for  two 
permanent  emplacements  to  take  the  place  of  the  temporary  platforms; 
their  estimated  cost  is  $19,000.  On  June  18  an  additional  sum  of 
$13,750  was  allotted  for  the  construction  of  these  emplacements  from 
the  appropriation  for  "National  Defense." 

The  emplacements  are  located  to  the  west  of  the  fort,  the  crest  being 
.pushed  as  far  to  the  front  as  the  field  of  fire  of  the  12-inch  guns  of  the 
proposed  battery  inside  the  fort  will  permit,  remaining  in  the  field  of 
fire  of  the  flank  gun  only  when  traversed  more  than  60  degrees  to  the 
west  of  the  normal.  In  this  position  the  two  E.  F.  guns  have  a  field  of 
fire  of  nearly  300  degrees;  the  fort,  the  torpedo  casemate,  and  one  or 
two  buildings  on  the  island  preventing  them  from  having  an  all-around 
fire. 

The  emplacements  have  been  designed  with  the  object  of  reducing 
the  concrete  to  the  smallest  amount  consistent  with  affording  good  cover 
to  the  magazines  and  the  requisite  field  of  fire  to  the  guns.  The  thick- 
nesses of  horizontal  and  vertical  cover  adopted  by  The  Board  of  Engi- 
neers Tor  the  typical  5-iuch  K.  F.  emplacements  have  been  closely  fol- 
lowed. The  crest  has  been  placed  as  low  reference  20  as  is  believed 
to  be  consistent  with  obtaining  a  good  command.  The  entrances  to  the 
magazines  open  toward  the  fort,  which  covers  them  from  hostile  fire. 

The  battery,  which  has  been  made  as  light  as  practicable,  is  to  be 
constructed  on  a  pile  and  grillage  foundation. 

On  June  22, 1898,  the  work  of  laying  the  necessary  construction  track 
to  the  site  of  the  battery  was  begun,  and  at  the  end  of  the  fiscal  year 
this  work  had  been  completed,  and  a  pile  driver  had  been  set  up  ready 
to  begin  driving  the  206  piles  required  for  the  foundations. 

The  lumber  and  piles  for  the  foundations  had  been  ordered,  and  ar- 
rangements made  for  the  purchase  and  delivery  of  the  necessary  con- 
struction materials. 

A  concrete  mixer,  complete  with  frame  and  trestle,  and  a  double- 
drum  hoisting  engine  for  running  the  pile  driver,  had  been  transferred 
from  another  fort. 

Money  statement. 

Apr0  6.1898,  amonnt  allotted $6,000.00 

JnnelS,  1898,  additional  allotment 13,750.00 

$19,750.00 

Jane  30, 1898|  amount  expended  daring  fiscal  year 732.68 

Jaly  1, 1898,  balance  anerpended 19,017.32 

Jnly  1, 1898,  ontstanding liabilities * $289.24 

Jnly  1, 1898,  amonnt  covered  by  uncompleted  informal  contracts      1, 769. 23 

.       2,058.47 

Jnly  1,  1898,  balance  available 16,958.85 

Submarine  mines  in  the  Delaware  River ^  defenses  of  Philadelphia^  Pa. — 
Before  the  beginning  of  the  war  the  two  mining  casemates  were  roughly 
fitted  up  to  be  placed  in  full  working  order  when  the  emergency  arose. 
The  torpedo  material  and  apparatus  on  hand  were  overhauled  and 
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placed  in  good  conditioD;  a  loading  room  was  fitted  up  in  the  cement 
storage  shed  near  the  fort  and  a  pole  line  was  run  from  it  to  the  case- 
mate; base  lines  were  laid  out  to  cover  completely  the  various  mine 
fields  and  charts  were  prepared  for  use  in  judgment  firing.  Sufficient 
dynamite  to  load  one  grand  group  of  mines  was  purchased  and  stored 
in  one  of  the  magazines  of  the  fort.  Arrangements  were  made  to  have 
additional  quantities  of  dynamite  delivered  as  required  on  short  notice 
alongside  the  fort  wharf.  Six  miles  of  single  and  two  miles  of  multiple 
cable,  sufficient  with  the  cable  on  hand  to  allow  of  the  planting  of  three 
grand  groups,  were  purchased.  Everything  was  gotten  in  readiness, 
and  all  arrangements  were  made  to  begin  the  planting  of  mines  as  soon 
as  the  order  was  received.  This  order  arrived  on  April  22,  and  on  May 
13,  1898,  it  was  reported  that  the  planting  of  three  grand  groups  of 
mines— all  for  which  the  requisite  materials  were  on  hand — had  been 
satisfactorily  completed  the  day  before.  The  work  was  delayed  by  - 
storms,  and  the  strong  tidal  currents  made  it  more  difficult  than  had 
been  anticipated.  The  planting  of  the  mines  and  the  laying  of  the 
cables  were  done  from  a  small  lighter,  having  a  steam  derrick,  lashed 
alongside  the  engineer  tug  Delaicare,  A  naphtha  launch,  for  the  use 
of  the  engineer  officer  and  for  purposes  of  communication  generally, 
and  four  rowboats  for  junction-box  boats,  were  also  employed.  The 
force  used  was  collected  from  various  sources.  The  whole  work  was 
under  charge  of  an  engineer  officer,  who  superintended  personally  all 
operations  on  the  water.  An  assistant  engineer,  who  had  become  thor- 
oughly familiar  with  the  torpedo  system,  was  placed  in  charge  of  the 
casemate,  and  two  former  noncommissioned  officers  of  engineers  directed 
the  operations  of  the  loading  room.  The  detail  from  Willets  Point, 
consisting  of  a  corporal  and  six  privates,  was  used  in  the  loading  room 
and  with  the  boat  parties.  Skilled  linemen  and  jointers  were  ol>tained 
from  Philadelphia,  while  laborers,  riggers,  carpenters,  etc.,  were  trans- 
ferred temporarily  from  the  works  of  fortification.  Men  sent  down  by 
the  Bell  Telephone  Company,  of  Philadelphia,  established  telephonic 
communication  between  the  casemate,  loading  room,  and  ends  of  the 
base  line.  They  also  laid  a  lead  covered  cable  in  the  river  to  the  case- 
mate on  the  Delaware  shore.  It  was  found  not  to  be  strong  enough  to 
stand  the  strong  tidal  currents  and  was  soon  taken  up.  Two  tugs  were 
hired  as  patrol  boats  and  stationed  one  above  and  the  other  below  the 
mine  fields.  They  were  on  duty  day  and  night  to  the  end  of  the  fisc-al 
year,  and  secured  a  rigid  enforcement  of  the  regulations  governing  the 
passage  of  vessels  past  the  mines.  After  the  first  two  weeks  little 
trouble  was  experienced  in  enforcing  these  regulations. 

Two  of  the  grand  groups  planted  are  in  the  main  channel  of  the 
river  and  are  operated  from  a  mining  casemate.  The  third  group 
blocks  the  secondary  channel,  and  is  operated  from  another  mining 
casemate.  Both  casemates  are  fully  equipped  with  apparatus  of  the 
new  design  and  are  lighted  by  electricity.  Tests  to  ascertain  the  con- 
dition of  the  mines  are  made  and  recorded  daily.  Two  search  lights 
are  set  up,  one  on  the  New  Jersey  side  and  one  on  the  Delaware  side. 
The  latter  is  operated  every  night.  A  surveying  party  from  the  engi- 
neer office  was  present  during  the  planting  of  the  mines.  They  estab- 
lished ranges  for  locating  the  junction  boxes  and  located  each  mine  as 
planted.  Its  position  was  subsequently  plotted  on  the  specially  pre- 
pared charts. 

During  May,  1898,  it  was  found  necessary  to  take  up  and  destroy 
one  mine  from  grand  group  No.  2,  it  having  been  struck  and  seriously 
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damaged  by  the  propeller  of  some  vessel.  One  mine  of  gremd  group 
No.  3  had  its  mooring  rope  broken,  apparently  by  the  action  of  the 
strong  tidal  currents.  Two  other  mines  of  the  same  grand  group 
became  detached  in  June.  All  were  picked  up  and  stored  away  to  be 
replanted. 

The  condition  of  the  planted  mines  steadily  deteriorated  from  the 
time  of  planting.  On  June  30, 1898,  eleven  out  of  the  twenty-one  triple 
groups  could  no  longer  be  used  for  automatic  firing,  though  they  were 
still  available  for  purely  judgment  firing.  The  ten  remaining  groups 
could  still  be  fired  either  way,  but  tbe  leaks  shown  in  them  were 
steadily  growing  worse.  The  tests  also  seem  to  iudiciite  that  several 
mines,  in  addition  to  those  found  floating,  have  had  their  electrical 
connection  with  the  casemate  broken. 

The  troops  of  the  engineer  detachment  were  frequently  exercised  in 
the  judgment-firing  drilL  Guards  were  stationed  at  the  casemates 
each  night. 

Money  statement 

March  18, 1898,  amonnt  allotted $1,500.00 

March  3, 1898,  additional  allotment 200.00 

April  4. 1H98, additional  aUotm  nt 8,000.00 

June  10, 1898,  additional  allotment ,     4,500.00 

June  16, 18}»8,  additional  allotment 8,500.00 

June  30, 1898,  additional  allotment 4,500.00 

$22,200.00 

June  30, 1898,  amount  expended  daring  fiscal  year 9,794.17 

July  1, 1898,  balance  unexpended 12,406.83 

July  1, 1898,  outstanding  liabilities $2,810.85 

July  1,  1898,  amount  covered  by  uncompleted  informal  con- 
tracts       1,546.00 

4,356.85 

July  1, 1898,  balance  available 8,048.98 

Eebuilding  and  enlarging  dike  at  Fort  Mifflin^  Pa, — ^The  river  and  har- 
bor act  of  June  3, 1896,  required  the  exi)enditure  of  (3,(M)0,  from  the 
appropriation  for  improving  Delaware  River,  upon  this  work. 

Under  date  of  October  7, 189(5,  contract  was  entered  into  with  James 
J.  Gowgill,  of  Paulsboro,  N.  J.,  for  the  required  reconstruction  and  exten- 
sion. Work  under  this  contract  was  completeii  in  December,  1890.  The 
dike  on  the  northeastern  side  of  the  reservation,  extending  from  high 
ground  at  the  old  Lazaretto  for  a  distance  of  1,8(K)  feet  along  the  Schuyl- 
kill Kiver  front  and  an  additional  distance  of  300  feet  along  the  Dela- 
ware River  front,  was  rebuilt  and  repaired.  The  top  is  now  10  feet 
above  mean  low  water  and  has  a  width  of  12  feet.  The  interior  face 
has  a  slope  of  1  on  2,  and  the  stone  revetment  on  the  exterior  slope  has 
been  relaid  and  raised  to  the  full  height  of  the  dike. 

During  the  past  fiscal  year  $563.36,  of  the  balance  remaining  available 
July  1, 1897,  was  expended  in  repairing  280  feet  of  dike  along  the  Dela- 
ware Kiver  front  by  widening  the  top  to  6  feet  and  relaying  the  face 
stone,  in  renewing  a  sluice  through  the  short  connecting  bank  between 
fhe  main  bank  and  the  exterior  battery  of  the  fort,  and  in  stopping  leaks 
in  the  main  bank. 

Money  statement. 

July  1, 1897,  balance  unexpended $571.60 

June  30,  1898,  amount  expended  during  fiscal  year 563.36 

July  1,  1898,  balance  unexpended 8.24 

BNG  98 42 
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4  O. 

DEFENSES  OF  BALTIMORE,  MARYLAND. 

OflBcer  in  charge.  Brig.  Gen.  Peter  0.  Hains,  U.  8.  Volunteers,  Col- 
onel, Corps  of  Engineers,  with  Lieut.  Charles  W.  Kutz,  Corps  of  fengi- 
neers,  as  assistant  until  Ootober  22, 1897^  and  irom  April  1, 189S,  to 
June  10,1898;  during  the  remaining  portions  of  the  fiscal  year  they 
were  in  the  temporary  charge  of  Lieut.  Charles  W.  Kutz,  Corps  of 
Engineers. 

Fort  McHenry^  Md. — The  fortifications  at  this  place  were  commenced 
in  1775,  and  in  1794  the  existing  work  was  built. 

Although  the  old  fort  has  become  almost  useless  as  a  defensive  work 
against  naval  attack,  the  site  is  still  an  important  one  and  needed  for 
otiier  purposes. 

There  were  no  operations  during  the  fiscal  year,  except  those  of 
preparation  for  certain  repairs  to  be  done  with  funds  from  tilie  appropria- 
tion for  preservation  and  repair  of  fortifications. 


Money  statement. 
A 

iother  work 

June  30,'  1898,  amount  expended  during  fiscal  year '  620. 40 


Jnlj  1, 1897,  balance  nnexpended $5,668.91 

April  16, 1898,  transferred  to  another  work $3, 000. 00 


3,620.40 
July  1, 1898,  balance  unexpended 2,043.61 

Emplacements  for  one  lJ2-in€h  and  three  S-inch  rifles. — ^The  project  and 
plans  for  the  battery  were  submitted  October  28, 1896,  and  approved 
October  29, 1896.  This  work  was  done  under  a  contract  with  Jones, 
Pollard  &  Co.,  dated  December  23, 1896.  Actual  work  was  begun  in 
January,  1897,  and  completed  June  30,  1898.  The  contract  expired 
September  23, 1897,  but  was  twice  extended. 

This  battery  is  of  the  half-sunken  type,  with  the  crest  held  at  refer- 
ence 41.5  feet  above  mean  low  water,  the  general  reference  of  the  ground 
being  30  feet  above  the  same  datum. 

The  8-inch  guns  face  due  east,  while  the  crest  of  the  12-inch  gun  is 
withdrawn  at  an  angle  of  42^  30'.  As  a  protection  against  enfil^e  fire 
the  magazines  and  shot  rooms  were  placed  forward  of  the  interior  crest 
line  instead  of  in  the  traverses,  and  the  loading  passages  were  pro- 
tected by  an  embankment  of  earth  sloping  toward  the  sunken  roadway 
in  rear. 

Two  wells  were  placed  in  rear  of  each  emplacement  to  receive  cranes 
for  ammunition  service.  A  third  crane  is  placed  in  the  open  passage 
connecting  the  sunken  roadway  with  the  loading  passage.  The  for- 
ward portion  of  each  traverse  is  of  solid  concrete  and  the  rear  portion 
of  earth,  with  a  small  storeroom  beneath  it. 

A  double  car,  flush-deck  elevator  was  placed  on  the  loading  platform 
of  the  12-inch  gun  for  the  service  of  ammunition.  It  is  arranged  for 
both  electric  and  hand  power.  It  is  fitted  with  safety  clutches  at  each 
corner  and  provided  with  automatic  terminal  stops. 

The  battery  is  lighted  by  electricity.  In  the  magazines  and  shot 
rooms  the  lights  were  placed  in  recesses  in  the  walls,  behind  heavy 
plate  glass  held  in  brass  frames,  the  coutroUing  switches  being  placed 
outside  of  the  rooms.  The  power  plant  which  is  used  for  lighting  the 
battery  consists  of  a  10-kilowatt  direct-connected  unit  wound  for  110 
volts  and  supplemented  by  a  booster  and  a  storage  battery,  the  latter 
capable  of  operating  all  the  lights  in  the  battery  for  a  period  of  five 
hours. 
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The  power  faoase  is  located  on  the  left  flank  of  the  battery,  and  is  well 
protected  against  the  fire  of  an  enemy.  It  is  of  ample  size  and,  being 
open  to  the  rear,  is  always  well  ventilated. 

At  the  close  of  the  last  fiscal  year  the  contractors  had  practically 
completed  the  wharf,  excavated  13,681  cubic  yards  of  material  and 
deposited  it  in  the  parapet,  and  laid  1,682  cubic  yards  of  concrete. 
Since  then  work  has  been  carried  on  coutinnously,  except  during  the 
months  of  January  and  February,  1898,  when  severe  weather  necessi- 
tated a  stoppage.  During  March,  April,  and  May  work  was  carried 
on  day  and  night.  Two  of  the  84nch  platforms  were  completed  Decem- 
ber 20, 1897;  the  third  8  inch  platform  and  the  12- inch  platform  were 
completed  in  March,  1898. 

The  principal  items  of  work  were: 

Excavation — 

Common,  31,253  cubic  yards,  at  32  cente $10,000.86 

Hardpan,  546  cubic  yardB,  at  36  cents 196.20 

Concrete- 
No.  1,  14,986  cubic  yards,  at  $4.35 65,189.10 

No.  2, 1,148  cubic  yards,  at  $7.15 8,208.20 

Grading,  19,000  cubic  yards,  at  19  cents 3,610.00 

The  total  cost  of  the  battery,  including  superintendence,  amounted 
to  $143,800. 

The  armament  was  delivered  by  the  quartermaster  on  the  wharf, 
distant  900  feet  from  the  battery.  The  three  8-inch  guns  and  carriages 
were  moved  to  a  i)osition  in  front  of  the  battery  at  a  cost  of  $692.24, 
the  work  being  done  by  contract.  They  were  mounted  by  hired  labor 
at  a  cost  of  $1,200.  The  12-inch  gun  and  carriage  were  moved  from 
the  wharf  and  mounted  at  a  cost  of  $2,000,  the  work  being  done  by 
hired  labor. 

The  site  of  the  battery,  which  was  being  seriously  injured  by  erosion, 
was  x>artially  protected  by  the  deposit  along  the  shore  line  of  3,019 
cubic  yards  of  riprap,  and  placing  4,476  cubic  yards  of  oyster  slietl  and 
earth  fill  behind  it,  at  a  cost  of  $6,646,41,  the  funds  being  derived  fram 
the  appropriation  for  ** Preservation  and  Kepair  of  Fortifications/' 

The  funds  for  building  the  battery  were  derived  from  allotments  from 
the  appropriation  for  «<Gun  and  Mortar  Batteries,"  a<5t  of  March  3, 1897, 
except  $5,500,  which  was  allotted  from  the  appropriation  of  June  6. 
1896. 

Money  statemenU. 

GUN  AKD  MORTAR  BATTERIES. 

July  1, 1897,  balance  unexpended $130,828.54 

June  30,  1898,  amount  expended  during  fiscal  year 102, 537. 14 

July  1,  1898)  balance  unexpended 28,291.40 

July  1,  1898,  outstanding  liabilities 28,291.40 

MOUNTING  GUNS  AND  CARRIAGES. 

Allotments $3,200.00 

June  30,  1898,  amount  expended  during  fiscal  year 3, 190. 31 

July  1, 1898,  balance  unexpended 9.66 

July  1,  1898,  outstanding  liabilities 9.66 

PRESERVATION  AND  REPAIR  OF  FORTIFICATIONS. 

Shore  protection, 

July  1, 1897,  balance  unexpended $7,000.00 

June  30, 1898,  amount  expended  during  fiscal  year 6, 749. 91 

July  1, 1888,  balance  unexpended 250.09 
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Ah$traot  of  proposaU  for  moving  one  S-inoh  ffwn  earriage  and  three  S-inoh  guns  from  tke 
wharf  to  $ite  of  ike  gun  battery;  opened  at  the  United  States  Engineer  Office,  Baltimore, 
Md.,  ai  noon,  January  5, 189S, 


No. 


Name  «nd  addrws  of  bidder. 


Amoant. 


Wm.  H.  Brown,  BaltimoTe,  Md 

Loaie  E.  Broom,  Baltimore,  Md 

Jamee  MoG.  Gibson,  Baltimore,  Md.. 


$641.00 
400.00 
836.00 


CoDtraet  with  Louis  £.  Broom. 

Contracts  in  force  during  the  fiscal  year. 

With  Jonee,  Pollard  &  Co.  for  bnildiug  a  gun  batterv,  approved  January  6, 1897, 
commenced  in  January,  1897,  and  was  completed  June  80, 1^»;  with  Louis  £.  Broom 
for  moving  ordnance,  approved  January  21,  1898,  commenced  in  January,  1898,  and 
was  completed  January  26,  1898. 

EmpUieements  for  two  4.7-inoh  B.  F.  guns, — ^The  construction  of  ibbese 
emplacements  was  authorized  by  the  Ghief  of  Engineers  in  letter  dated 
March  19, 1898.  The  work  was  done,  ander  an  oral  agreement,  by  Jones, 
Pollard  &  Go.,  the  contractors  for  the  8-incb  and  12-inch  gnn  battery. 
It  was  commenced  April  2, 1898,  and  practically  completed  May  10. 
1898. 

The  platforms  are  not  entirely  finished,  a  well  having  been  left  to 
permit  the  setting  of  the  foundation  bolts  on  the  arrival  of  the  carriages. 
The  earthen  parapet  is  also  incomplete,  and  the  slopes  are  not  sodded. 
This  work  is,  however,  in  progress,  and  will  be  completed  during  the 
ensuing  month. 

The  crest  of  this  battery  is  in  prolongation  of  that  of  the  8inch  gun 
battery,  and  is  held  at  the  same  reference.  Owing  to  the  limited  area 
of  the  site,  the  guns  were  placed  only  36  feet  apart  instead  of  45  feet,  as 
specified  by  The  Board  of  Engineers  for  5-iuch  gun  batteries,  and  a 
single  magazine  was  built  for  the  two  guns. 

The  mass  of  the  concrete,  known  as  No.  1,  was  mixed  in  the  pro- 
portions of  1,  2,  and  4,  natural  cement  being  used.  The  exposed  sur- 
faces were  faced  with  6  inchesof  granolithic  concrete,  placed  and  rammed 
with  the  No.  1  concrete.  This  was  mixed  in  the  proportions  of  1, 1^, 
and  2,  Portland  cement  being  used,  and  the  stone  of  such  size  as  to 
pass  through  a  half  inch  ring.  Plans  have  been  prepared  for  an  ammu- 
nition hoist  for  this  battery,  and  it  is  proposed  to  install  it  in  the  near 
future. 

The  principal  items  of  work  completed  to  date  are — 

981  cubic  yards  concrete  No.  1,  at  $5.06 $4,968.86 

89  cubic  :^ards  concrete  No.  2,  at  $12 1,068,00 

1,513  cubic  yards  excavation,  at  35  cents 529.55 

1,596  pounds  iron  bridge,  at  8  cents 127.68 

Funds  were  derived  from  the  allotment  from  the  appropriation  for 
<^  National  Defense,"  act  March  9, 1898. 

Money  statement 

Allotments $15,000.00 

June  30, 1898,  amount  expended  during  fiscal  year 7,692.70 

July  1, 1898,  balance  unexpended 7,407.30 

July  1, 1898,  outstanding  liabilities 1,000.00 

July  1, 1898,  balance  available 6,407.80 

Battery  for  eight  12-inoh  B.  L.  mortars, — ^The  project  and  plans  for  the 
battery  were  submitted  September  19, 1896,  and  approved  September 
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25, 1896.  The  work  was  done  under  a  contract  with  Sanford  &  Brooks, 
dated  November  7, 1896.  Actual  work  was  begun  December  10,  1896, 
and  completed  June  30, 1898.  The  contract  expired  October  1, 1897,  but 
was  twice  extended. 

The  battery  is  of  the  rectilinear  type,  with  the  crest  held  at  an  eleva- 
tion of  42  feet  above  mean  low  water,  the  level  of  the  ground  varying 
from  7  feet  to  16  feet  above  the  same  datum.  The  two  pits  are  120  feet 
Hpart,  and  open  to  the  rear.  The  magazines  and  shell  rooms  are  placed 
in  front  of  the  pits  and  are  accessible  by  means  of  a  longitudinal 
passage  in  the  traverse. 

To  secure  a  good  foundation  for  the  platforms  it  became  necessary 
to  carry  the  concrete  work  down  to  a  point  4.6  feet  below  the  plane  of 
mean  low  water.  The  platforms  are  built  entirely  of  Portland  cement 
concrete,  and  no  settlement  whatever  is  discernible. 

The  walls  surrounding  magazines,  shell  rooms,  and  passages  are  built 
of  natural  cement  concrete,  faced  with  6  inches  of  granolithic  concrete. 
The  front  part  of  the  parapet  is  built  of  common  sand,  while  the  traverse 
and  flanks  are  built  of  earth.  Air  spaces  were  not  built  around  the 
magazines.  As  a  precaution  against  leakage  the  top  surface  of  the 
concrete  was  laid  with  decided  slopes,  and  then  coated  with  alternate 
washes  of  soap  and  alum  in  saturated  solutions.  Six  coats  of  each  were 
appiied.  A  3-inch  tile  drain  covered  with  broken  stone,  was  laid 
around  the  foundations  of  the  walls  and  only  good  sand  was  back  filled 
against  the  concrete. 

The  magazines,  which  are  kept  constantly  closed,  are  dry,  but  the 
sheil  rooms  and  passages  are  wet,  and  the  moisture  is  thought  to  be 
entirely  due  to  condensation.  Recesses  for  electric  blowers,  with  the 
necessary  inlet  and  outiet  pipes,  were  left  in  the  walls,  and  their  instal- 
lation is  exi>ected  to  dry  up  much  of  the  existing  moisture.  A  powder 
car,  running  on  an  overhead  tramrail,  was  placed  in  the  longitudinal 
passage.  It  ha«  room  for  eight  charges  of  powder,  and  will  expedite 
the  delivery  of  powder  from  the  magazines  to  the  trucks.  A  power- 
house was  built  in  the  rear  portion  of  the  traverse.  It  is  intended  to 
contain  all  the  electric  plant  that  will  be  required  for  the  batteries  at 
this  place. 

The  lighting  of  this  battery  by  electricity  was  not  provided  for  in 
Sanford  &  Brooks's  contract.  Specifications  covering  this  work  were 
issued  June  3,  1898,  and  a  contract  has  been  entered  into  with  the 
Ellicott  Machine  Company,  but  it  has  not  yet  been  approved  by  the 
Chief  of  Engineers. 

At  the  close  of  the  last  fiscal  year  the  contractors  had  completed  the 
wharf,  excavated  6,591  cubic  yards  of  material  and  deposited  it  in 
the  parapet,  and  laid  1,403  cubic  yards  of  concrete.  Since  then  work  has 
been  carried  on  continuously  except  during  the  months  of  January  and 
February,  1898,  when  severe  weather  interfered.  The  length  of  time 
occupied  in  building  this  battery  was  mainly  due  to  the  lack  of  proper 
plant.  The  contractor  mixed  all  his  concrete  by  hand,  and  much  of  it 
was  carried  from  the  mixing  boards  to  its  place  of  deposit  in  Miheel- 
barrows. 

The  principal  items  of  work  were: 

Excavation,  8,248  oubio  yards,  at  55  cents $4, 536. 40 

Fill  brought  to  the  reservation : 

Earth,  34,826  cnbio  yards,  at  29  cents 10,099.64 

Sand,  30,095  cubic  yards,  at  45  cents 13, 542. 75 

Concrete  No.  1, 6,441  cubic  yards,  at  $4.73 30,466.93 

Concrete  No.  2, 1,010  cubic  yards,  at  $6.54 6,605.40 

Concrete  No.  3|  815  oubioyards,  at  $8.73 7,114.85 
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The  total  cost  of  the  battery,  incladiDg  superintendence,  amounted 
to  $113,000. 

The  armament  was  delivered  by  the  quartermaster  on  the  wharf, 
distant  2,000  feet  from  the  battery.  The  carriages  arrived  prior  to  the 
completion  of  the  battery  and  were  stored  on  the  reservation,  a  wooden 
shed  having  been  built  for  the  protection  of  the  smaller  parts.  The 
cost  of  moving  them  from  the  wharf  and  storing  them  amounted  to 
$829.57,  in  which  is  included  the  cost  of  the  shed.  From  the  place  of 
storage  they  were  taken  to  the  battery  and  mounted  at  a  cost  of 
$2,052.94.  The  mortars  were  moved  from  the  wharf  and  mounted  at  a 
cost  of  $640.46.  This  work  was  all  done  by  the  contractoi^  for  the 
battery  under  the  supervision  of  this  office,  and  paid  for  as  an  item 
under  paragraph  66  of  the  specifications  governing  their  contract. 

The  funds  for  building  the  battery  were  derived  from  the  appropria- 
tion for  <<  Gun  and  Mortar  Batteries/'  acts  of  June  6, 1896,  and  March 
3,  1897. 

Money  statement 

July  1, 1897,  balance  unexpended .- $103,793.94 

June  2, 1898,  withdrawn 6,900.00 

96,893.94 
June  30,  1898,  amount  expended  during  fiscal  year 77, 631. 71 

July  1,  1898,  balance  unexpended 19,262.23 

July  1,  1898,  outstanding  liabilities 16,867.54 

July  1, 1898,  balance  available 2,394.69 

Appropriatioiif  **  National  Defense  j"  aci  March  9,1898.  Abatraoi  of  proposal  for  an  elec- 
tric-power plant,  opened  at  the  United  States  iingineer  Office,  Baltimore,  Aid.,  at  noon, 
June  IS,  1898, 


No. 

Name  and  address  of  bidder. 

Aroonntb 

Bemarks. 

1 

Sonthern  Electrio  Co.,  Baltimore,  Md 

Wallace  Stobbins,  Baltimore,  Md 

f     $3,900 

j        4,000 

4,878 
8,943 

2,005 
2,820 

8,280 

UBing  WeatinghoaBe  Junior  automatic 

engine. 
Ueing  Weatinghonao  Standard  anto- 

8 

4 

McCay  Engineering  Co.,  Baltimore,  Md 

Ellicott  Machine  Co.,  Baltimore,  Md 

f  Will  install  plant  so  that  it  can  be  op- 
erated from  preaent  generator  in  20 
I    daya. 

5 

Lasenb V  &  Pender.  Baltimore.  Md 

Contract  with  Ellicott  Machine  Company. 


CONTRACT  IN  FORCE  DURING  THE  FISCAL  TEAR. 

With  Sanford  &  Brooks  for  building  a  mortar  battery,  approved  November  12, 
1896,  commenced  in  December,  1896,  and  completed  June  30,  1898. 

EmplacemenU  for  two  5-%nch  rapid-fire  guns, — The  project  and  plans 
for  the  battery  were  submitted  May  l",  1897,  and  approved  May  11, 1897. 
The  work  was  done  under  a  contract  with  Jones,  Pollard  &  Co.,  dated 
July  31, 1897.  Actual  work  was  begun  August  10, 1897,  and  completed 
June  1, 1898.    The  contract  expired  January  1, 1898,  but  was  extended. 

The  emplacements  are  arranged  for  balanced-pillar  mounts,  and  the 
direction  of  Hre  is  such  that  both  guns  will  cover  the  mine  field.  The 
crest  is  held  at  reference  26.5  above  mean  low  water,  and  the  guns  are 
spaced  50  feet  C  inches  between  centers.  The  platforms  are  on  the  same 
general  level  as  the  roadway  in  rear;  the  magazine  floors  are  7  feet  6 
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inches  lower.  The  magazines  are  accessible  by  means  of  a  flight  of  con- 
crete steps  leading  from  the  roadway.in  rear  to  a  small  area  way  in  rear 
of  the  magazine  doors.  A  link-belt  ammunition  hoist  is  provided  for 
each  emplacement;  they  are  placed  in  the  small  areaway  above  re- 
ferred to. 

Owing  to  its  proximity  to  a  rapidly  eroding  bluff  the  battery  was 
protected  by  means  of  a  line  of  riprap  stone,  so  placed  that  it  would  also 
serve  as  a  foundation  for  a  sea  wall.  Five  thousand  cubic  yards  of  earth 
were  brought  to  the  reservation  and  placed  in  rear  of  this  riprap  as  a 
further  protection.  The  battery  is  built  of  natural  cement  concrete 
n)ixed  in  the  proportions  of  1, 2,  and  4,  and  all  exposed  surfaces  are  faced 
with  6  inches  of  granolithic  concrete. 

The  buttery  is  finished  with  the  exception  of  the  platforms,  which 
must  remain  incomplete  until  the  arrival  of  the  carriages. 

The  principal  items  of  work  in  the  construction  of  the  battery  did  not 
difl'er  materially  from  the  estimated  quantities  as  shown  in  the  abstract 
of  bids. 

The  total  cost  of  the  battery,  including  superintendence  and  inspec- 
tion, was  $14,964.28. 

The  funds  were  derived  from  the  appropriation  for  ^^Gon  and  Mortar 
Batteries,"  act  March  3, 1897. 

Maneg  statemenU 

Allotments : $17,400.00 

June  30, 1898,  amonnt  expended  during  fiscal  year 14, 964. 28 

July  1,  1898,  balanoe  unexpended 2,435.72 

July  1, 1898,  outstanding  liabilities $1,000.00 

July  1,  1898,  amonnt  covered  by  uncompleted  contracts 1, 000. 00 

2,000.00 

July  1, 1898,  balance  available 435.72 


Ahitract  of  propo$als  for  building  a  rapid^re  gun  batttrifj  opened  at  United  States  Engi- 
Office,  Baltimore,  Md,,  at  noon,  July  if,  1897, 


ICaterlals  an  in  place. 


r 


K»me  and  addreM  of  bidder. 


No.  1—Jonoa,  Pol- 
lard &  Co.,  Balti- 
more, Md. 


Price. 


Total. 


Ko.  2— Sanford 
&  Brooks,  Bal- 
timore, Md. 


Prioe.      Total. 


Artesian  wells  per  foot ftet.. 

Ammunition  hoists number.. 

Broken  stone  for  blind  drains oabio  yards . . 

Brass  fittings  for  doors pounds.. 

Concrete  masony  No.  1 cubic  yards.. 

Concrete  masonry  No.  S do 

Culvert  nipe,  6-incli linear  feet.. 

Kxcavaiion cubic  yards.. 

VenciniE linear  feet.. 

Fill,  earth cubic  yards.. 

Pill,  common  sand do.... 

Frames  and  covers  for  manholes  and  sumps,  cast 

iron ponnds.. 

Ladders,  wrought  Iron do 

Loam cubic  yards.. 

Lumber  for  doors  and  electric-light  strips . .  feet  B.  M . , 

Porous  drain  tiles,  2-inch linear  feet., 

Binrap  stone cubic  yards. 

Sod square  yards. 


800 
2 

80 

lOO 

1,200 

150 

250 

700 

2,700 

6,000 

1,700 

150 
120 
460 
850 
800 

eoo 

1,800 


$3.08 

238.40 

1.98 

.49 
4.92 
7.68 

.16  A 

.42 

.20  A 

.68 

.67 

:1!J* 

.58 
.12  A 
.18A 

L95 

.89  A 


$924.00 

476.80 

59.40 

49.00 

5,004.00 

1, 152. 00 

40.50 

294.00 

564.30 

8,150.00 

1,139.00 

6.80 
7.20 
261.00 
44.80 
41.40 
1,170.00 
514.80 


$4.00 

890.00 

2.00 

1.00 

5.50 

9.00 

.50 

.40 

.20 

.60 

.60 

.05 
.05 
.70 
.06 
.10 
2.00 
.45 


$1,200.00 

600.00 

60.00 

100.00 

6,600.00 

1,850.00 

126.00 

280.00 

640.00 

8,000.00 

1,020.00 

7.60 

6.00 

815.09 

21.00 

80.00 

1,200.00 

585.00 


Grand  total. 


15,796.50 


17,089.50 


Oontrftct  awarded  to  Jonesi  Pollard  &  Co. 
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CONTRACT  IN  FORCE  DURING  THE  FIBCAL.  YBAB. 

With  Jones,  Pollard  &  Co.,  for  boilding^  a  gan  battery;  approved  Aagust  12, 1897; 
commenced  August  10,  1897,  and  completed  Jane  1,  1898. 

EmpUioements  for  two  12-inch  B.  L.  rifles  on  disappearing  carriages, — 
The  construction  of  these  emplacements  was  aathorized  by  the  Chief 
of  Engineers  in  letter  dated  March  19,  1898.  The  work  was  done  by 
hired  labor  and  the  porchase  of  material  in  open  market. 

These  emplacements  form  the  left  half  of  a  four-gnn  battery  designed 
for  this  place.  Owing,  however,  to  the  improbability  of  work  being 
undertaken  on  the  remaining  emplacements  very  soon,  both  were  built 
as  flank  emplacements,  one  right  and  one  left.  To  maintain  the  requi- 
site protection  on  the  exposed  flank,  it  became  necessary  to  increase  the 
typical  distance  between  gun-centers  135  feet  to  150  feet.  The  overhead 
cover  and  front  cover  are  as  specified  by  The  Board  of  Engineers. 

The  crest  is  held  at  elevation  34  above  mean  low  water,  the  general 
reference  of  the  ground  being  19.  The  original  intention  was  to  hold 
the  crest  at  32,  but  as  that  carried  the  foundations  through  a  bed  of 
sand  into  a  layer  of  blue  clay,  the  chancre  was  made. 

The  relative  arrangement  of  magazines,  shot  rooms,  and  passages,  as 
shown  on  the  type  plans,  was  modified  for  two  reasons;  first,  tor  the 
sake  of  simplicity;  second,  because  local  conditions  did  not  demand 
the  same  protection  against  flank  and  partial  reverse  Are.  Ta  insure 
the  magazines  against  the  infiltration  of  moisture  the  concrete  above 
them  was  crowned,  the  rise  being  4  feet.  The  sloping  sides  were  then 
covered  with  a  layer  of  hollow  brick  so  laid  that  the  ducts  lead  directly 
to  the  3-inch  air  space  surrounding  the  magazines,  and  provision  was 
made  for  draining  the  air  spaces.  Bo  far  there  has  not  been  the  slightest 
indication  of  moisture  either  in  roof  or  walls. 

Plant:  There  was  practically  no  plant  on  hand  when  the  construc- 
tion of  this  battery  was  authorized.  Owing  to  the  necessity  for  rapid 
work  a  much  larger  plant  was  purchased  than  ordinary  conditions 
would  have  justified. 

The  pierhead  of  the  existing  wharf  was  enlarged  at  a  cost  of  $1,621.90. 
Two  stiff  leg  derricks,  each  operated  by  a  20-horsepower  Lidgerwood 
engine,  were  placed  on  it  and  a  half  mile  of  narrow-gauge  track  laid 
thence  to  the  site  of  the  battery.  The  rolling  stock  consisted  of  a 
13-ton  locomotive,  12  side-dumping  cars,  6  flat  cars,  and  2  hopper  cars. 
The  stone  and  sand  were  stored  in  wooden  bins  having  a  capacity  of 
1,500  cubic  yards.  They  were  made  large  to  provide  against  irregular- 
ities in  the  delivery  of  materials,  and  subsequent  events  justified  the 
cost  of  their  construction.  The  concrete-mixing  plant  consisted  of  two 
5-foot  cube  mixers  with  hollow  axles  for  admitting  water,  manufactured 
by  Thomas  Carlin's  Sous,  each  of  which  was  operated  by  an  independ- 
ent Struthers,  Wells  &  Co.  engine  with  a  capacity  of  20  horsepower;  a 
third  engine,  double  drum  and  double  cylinder,  was  used  to  haul  the 
raw  materials  from  the  subbin  railway  up  a  30^  incline  to  the  platform 
above  the  mixers.  These  three  engines  were  fed  by  a  60- horsepower 
vertical  boiler.  The  mixers  were  made  independent  of  each  other,  in 
order  that  an  accident  to  one  might  not  stop  the  other.  Two  wrought- 
iron  pipe  derricks  with  75  foot  booms  and  two  wooden  derricks  with 
55-foot  booms  were  so  placed  as  to  cover  the  entire  work.  The  concrete 
when  mixed  was  dropped  into  wooden  skips  resting  on  small  fiat  cars 
and  hauled  to  the  derricks  by  a  mule.  A  15-kilowatts  Westinghouse 
generator  belt,  connected  to  an  Atlas  engine,  and  a  40-horsepower  boiler 
were  purchased  as  part  of  the  permanent  power  plant  of  the  battery. 


APPENDIX   4 — FORTIFICATIONS.  665 

They  were  used  daring  the  construction  of  the  battery  to  operate  a 
cinaiit  of  10  arc  lights,  thus  greatly  facilitating  night  work. 

Water  supply:  To  secure  an  adequate  supply  of  water  for  the  boilers, 
as  well  as  the  mixers,  an  artesian  well  was  sunk  near  the  battery.  The 
oi)eration  was  so  slow,  however,  that  the  battery  was  half  completed 
before  the  well  could  be  used.  Pending  the  completion  of  the  well, 
water  for  the  boilers  had  to  be  hauled  from  a  surface  well  half  a 
mile  distant,  and  the  water  used  in  the  concrete  was  pumped  up  from 
the  bay.  The  total  depth  of  the  well  is  315  feet.  For  a  depth  of  250 
feet  6-inch  pipe  was  us^.  A  bed  of  very  fine  snnd  prevented  its  being 
driven  deeper,  and  it  became  necessary  to  double  line  the  well,  using 
4-iiieh  pipe.  The  water  obtained  from  this  well  carries  with  it  a  consid- 
erable quantity  of  very  fine  sand,  which  makes  it  objectionable  for  drink- 
ing purposes,  but  it  is  gradually  clearing.  Its  flow  is  about  25  gallons 
per  minute. 

Construction  of  the  battery:  The  delivery  of  the  plant  was  not  made 
until  the  latter  part  of  April,  and  it  was  not  completely  installed  until 
May  9, 1898.  During  the  erection  of  the  plant  the  necessary  excavation 
for  the  battery  was  made  and  the  platforms  built  with  hand-mixed  con- 
crete. One  platform  was  completed  April  ^  and  the  other  May  10, 
1898.  From  May  9  until  June  20  work  was  carried  on  day  and  night. 
Two  forces  were  employed,  each  working  ten  hours.  With  the  excei)tion 
of  300  cubic  yai-ds  of  concrete  the  masonry  work  was  finished  June  30. 

The  rear  wall  of  the  loading  passage  and  all  the  small  division  walls 
were  built  of  brick.  A  granite  coping  was  placed  on  the  rear  edge  of 
the  loading  platform  and  granite  lintels  over  the  doors  on  the  rear  face. 
The  concrete  in  the  platforms  was  mixed  in  the  proportions  of  1, 2,  and 
4,  Atlas  Portland  cement  leing  used.  For  the  mass  of  the  work  tbe 
proportions  weie  made  1,  2 J,  and  6.  To  keep  the  work  going  it  was 
necessary  to  purchase  whatever  cement  could  be  found  in  the  market 
Much  the  largest  ]»art  of  it,  however,  about  11,000  barrels,  was  obtained 
from  the  Maryland  Cement  Company,  and  is  commercially  known  as 
slag  cement.  Its  tensile  strength  on  short  period  tests  is  nearly  equal 
to  that  of  Portland  cement,  while  its  cost  is  not  much  greater  than  that 
of  natural  rock  cement.  It  showed  a  decide<l  tendency  to  check  and 
crack  when  subjected  to  the  pat  test  (mixed  neat),  unless  the  pat  was 
carefully  protected  by  a  damp  cloth  while  drying.  When  mixed  in  the 
form  of  concrete,  however,  no  cracks  were  detected.  The  results 
obtained  by  its  use  are  so  far  very  satisfactory,  though  there  is  a  pos- 
sibility that  it  may  deteriorate  with  the  lapse  of  time. 

It  is  impossible  at  this  time  to  transmit  a  tabulated  statement  of  the 
cost  of  the  work  in  detail.  The  necessary  data  are  on  hand,  but  owing 
to  more  important  work  their  tabulation  is  postponed. 

The  principal  items  of  work  to  June  30  are  as  follows: 

Excavation onbio  yards..      8,555 

Brick number..  276,000 

Concrete cubic  yards..     11,875 

I-  beam  8 ponnds . .    82, 472 

Corrugated  roofing do 19,958 

The  funds  were  derived  from  the  appropriation  for  <^  National  De- 
fense," act  March  9, 1898. 

Money  statement. 

Allotments $100,000.00 

June  30, 1898,  amount  expended  during  fiscal  year 73, 798. 92 

Jnlyl,  1898,  balance  unexpended 26,201.08 

Jaly  1, 1888|  oatatanding liabUitiM a6|201.06 
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Emplacements  for  two  12  inch  B.  L,  rifles  on  barbette  carriages. — ^The 
construction  of  these  emplacements  was  authorized  by  the  Chief  of 
Engineers  in  letter  dated  April  25, 1898,  and  afterwards  modified,  as  to 
location,  in  a  telegram  dated  April  29, 1898.  The  work  is  being  done 
by  the  hire  of  labor  and  the  purchase  of  material  in  open  market. 

The  character  of  the  site  necessitated  a  number  of  modifications  in 
the  type  plans.  Its  limited  area  reduced  the  distance  between  gun 
centers  to  125  feet,  and  necessitated  the  placing  of  the  magazines  for 
both  guns  in  the  central  traverse,  with  a  consequent  reduction  in 
storage  capacity.  The  crest  of  the  battery  is  held  at  reference  23.5 
above  mean  low  water,  while  the  magazine  floors  could  not  be  placed 
below  reference  6  owing  to  danger  of  flooding  during  exceptionally 
high  tides.  Allowing  8  feet  of  headroom  in  the  magazines,  the  over- 
head cover  was  thus  reduced  to  9  feet.  To  compensate  for  this  reduc- 
tion steel  plates  1^  inches  thick  will  be  embedded  in  the  concrete,  and 
so  placed  as  to  cover  the  entire  magazine  area.  The  fi*ont  cover  con- 
forms to  that  specified  on  the  type  plans. 

Plant:  The  plant  used  in  construction  consists  of  a  stiff-leg  derrick 
for  unloading  material  from  scows  into  the  storage  bins,  a  small  cable 
way  which  carries  it  thence  to  feed  bins  over  the  mixer,  a  5-foot  cube 
concrete  mixer,  and  a  cable  way  for  carrying  the  mixed  concrete  to  two 
stiff-leg  derricks  with  50-foot  booms,  which  are  used  in  placing  it.  A 
guy  derrick  in  rear  is  used  for  handling  the  granite  blocks  used  in  the 
battery  as  deflectors  and  for  the  building  of  the  rear  wall,  which  is 
also  of  granite. 

There  was  a  large  quantity  of  granite  on  hand  pri(»r  to  the  construc- 
tion of  these  emplacements,  and  about  2,000  cubic  yards  of  it  rested  on 
the  battery  site.  Pending  the  erection  of  the  steam  plant  concrete  was 
mixed  and  placed  by  hand.  No.  1  platform  was  built  in  this  way  and 
completed  by  June  1.  No.  2  platform  was  completed  June  15.  At  the 
end  of  the  fiscal  year  about  2,500  cubic  yards  of  concrete  had  been 
mixed  and  placed.  It  is  expected  that  the  work  wiU  be  completed 
within  two  months. 

The  funds  were  derived  from  the  appropriation  for  <<  National  De- 
fense," act  March  9, 1898. 

Money  statement 

Anotmente $80,000.00 

June  30,  1898|  amount  expended  during  fiscal  year 8, 093. 15 

July  1,  1898,  balance  unexpended 71,906.85 

July  1,  1898,  outetanding  habilities , 35,000.00 

July  1, 1898,  balance  available 36,906.85 

EocJc  Pointj  Margland. — This  site  is  in  the  care  of  a  watchman. 
Operations  were  confined  to  the  construction  of  a  temporary  wharf, 
marking  the  boundaries  with  concrete  monuments,  and  inclosing  the 
property  with  a  Page  wire  fence. 

The  funds  were  derived  from  the  appropriation  for  "Preservation  and 
Bepair  of  Fortifications,"  act  March  3, 1897. 

Money  statement 

July  1, 1897.  balance  unexpended $1,400.00 

June  30,  1898,  amount  expended  during  fidcal  year 1, 303. 25 

July  li  1898,  balAnoe  nnezpended 96*75 


APPENDIX  4 — FORTIFICATIONS.  667 

4H. 

DEFENSES  OF  WASHINGTON,  DISTRICT  OF  COLUMBIA. 

Officer  in  charge,  Lieut.  Col.  Charles  J.  Alleu,  Corps  of  Engineers; 
assistant,  Maj.  Jay  J.  Morrow,  U.  S.  Volunteers,  Lieutenant,  Corps  of 
Engineers. 

Oun  and  mortar  batteries. — The  progress  and  general  condition  of  the 
work  at  the  close  of  the  fiscal  year  ended  June  30, 1897,  were  as  follows : 

Battery  B,  for  two  10-inch  guns  on  disappearing  carriages,  had  been 
completed,  and  the  guns  were  mounted.  The  south  emplacement  of 
Battery  O,  for  a  10-inch  gun,  had  been  completed  as  far  as  practicable 
until  completion  of  the  north  emplacement,  and  the  gun  mounted. 
The  north  emplacement  had  been  commenced  under  an  allotment  of 
$41,500,  made  May  17, 1898.  Eepairs  to  the  wharf  which  were  neces- 
sary to  proper  handling  of  material  for  the  new  work  had  begun.  Soil 
had  been  stripped  from  the  site  of  th«  north  emplacement  and  excava- 
tion was  under  way. 

WOBK  OF  THE  PAST  FISCAL  YEAB. 

The  repairs  to  the  wharf,  which  were  completed  during  July,  con- 
sisted in  entirely  replacing  the  wharf  head  above  low-water  line. 

Concrete  work  was  greatly  delayed  by  failure  of  the  contractor  for 
furnishing  natural  cement  to  deliver  cement  of  required  strength,  and 
by  failure  of  the  contractor  for  furnishing  broken  stone  to  deliver  that 
material  as  required.  It  became  necessary  to  annul  both  of  these  con- 
tracts. Concrete  work  was,  however,  begun  in  September  on  the  north 
emplacement  of  Battery  C  and  continued,  with  interruptions  from  the 
causes  mentioned,  until  completed  about  January  1.  '  The  10  inch  gun 
for  this  emplacement  was  mounted  in  March  last,  by  Battery  A,  Fourth 
Artillery.  Excavation  to  the  plane  of  depressed  fire  in  front  of  the 
parapet  was  completed  in  June,  a  large  part  of  the  earth  excavated 
being  placed  in  the  earth  parapet.  The  soil  covering  of  the  earth  para- 
pet was  placed  during  the  fiscal  year  and  machinery  installed  so  that 
the  gun  was  in  condition  to  be  well  served  as  soon  as  mounted.  Dur- 
ing April  and  May  a  concrete  room  for  electric  light  and  power  plant 
was  built  in  rear  of  and  adjoining  the  left  emplacement  of  the  battery. 
This  battery  was  practically  completed  during  the  year,  some  minor 
work  of  spreading  soil  on  slopes  of  roadway,  erecting  railings  and 
steps,  and  a  few  small  items  of  work  being  all  that  remains  to  complete 
the  north  emplacement. 

The  work  for  construction  has  all  been  done  by  hired  labor. 

Money  statement. 

Jnlyl,  1897,  balance  unexpended $42,634.66 

Jnue  30, 1898,  amoant  expended  during  fiscal  year 40, 466. 86 

Jnlyl,  1898,  balance  unexpended 2,168.81 

July  1, 1898,  outstanding  liabilities 1,572.00 

Jnlyl,  1898,  balance  available 696.81 

Cable  storage  tanJcs. — At  the  close  of  the  fiscal  year  ending  June  30, 
1897,  the  concrete  work  of  these  tanks  had  been  completed,  the  frame- 
work of  the  shed  had  been  erected,  and  part  of  the  sheathing  placed. 

During  the  fiscal  year  the  work  was  completed,  except  the  grading 
of  the  roadway  in  front.    This  was  interfered  with  partly  by  the  use  of 
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the  roadway  for  storage  of  materials  used  in  construction  of  the  tor- 
pedo storehouse,  and  partly  by  use  of  the  covering  shed  in  connection 
with  submarine  mines. 
This  work  was  done  by  hired  labor. 

Money  statemenU 

Jaly  1, 1897,  balance  unexpended $3,851.22 

June  30,  1898,  amoant  expended  during  fiscal  year 8, 124. 80 

July  1, 1898,  balance  unexpended 226.42 

July  1,  1898,  outstanding  liabilities 6.00 

July  1,  1898,  balance  available 220.42 

Quarters  for  engineer  employees. — Under  date  of  August  27, 1897,  the 
repair  of  an  old  farmhouHe  on  the  reservation  and  the  construction  of 
a  small  office  building  and  three  temporary  buildings  for  quarters  for 
employees  were  authorized  by  the  Chief  of  Engineers.  This  work  was 
begun  in  September,  and  all  buildings  were  completed  and  occupied  by 
December  following,  three  buildings  formerly  occupied  for  engineer  pur- 
poses having  been  vacated  and  turned  over  to  the  commanding  officer 
of  the  post. 

This  work  was  done  by  hired  labor. 

Money  statement. 

Amount  of  allotments $2,900.00 

June  30,  1898,  amount  expended  during  the  year 2,900.00 

Storehouse  for  submarine  mine  material. — Under  date  of  September  8, 
1897,  an  allotment  of  $4,300  was  received  for  construction  of  a  brick 
storehouse  for  storage  of  submarine  mine  material.  This  was  increased 
by  further  allotment  of  $600,  under  date  of  October  8.  Work  was  begun 
in  November,  in  which  month  the  foundation  walls  and  sand  filling  were 
completed.  Freezing  weather  prevented  further  construction  until 
April,  1898,  when  work  was  resumed.  At  the  end  of  the  fiscal  year  the 
walls  and  roof  had  been  completed. 

This  work  was  done  by  hired  labor. 

Money  statement 

Amount  of  aUotments $4,900.00 

June  30, 1898,  amount  expended  during  flscal  year 2, 939. 78 

July  1, 1898,  balance  unexpended 1,960.22 

July  1, 1898,  outstanding  liabilities 347.00 

July  1, 1898,  balance  available 1,613.22 

Experimental  parapets. — Under  date  of  October  29,  1897,  an  allot- 
ment of  $18,550  was  received  for  construction  of  experimental  para- 
pets, shield,  and  platform,  and  parapet  for  gun.  This  was  increased  by 
fuither  allotment  of  $1,700  received  June  8, 1898.  Construction  was 
begun  in  December,  the  first  concrete  being  laid  December  21.  The 
concrete  and  steel  work  for  Parapet  B  was  completed  February  10, 
1897,  the  concrete  work  of  Parapet  A  on  February  21, 1897,  concrete 
work  of  platform  February  24.  Work  on  crib  work  for  shield  and  for 
gun  parapet,  and  excavation  and  fill  for  same  were  continued  through- 
out the  winter  and  spring  until  completion  in  June.  During  the  fiscal 
year  the  work  was  completed  except  some  bracing  for  shield,  the  com- 
pletion of  the  thin  screen  to  register  hits  from  fragments,  and  sodding 
of  the  two  parapets. 

This  work  was  done  by  hired  labor. 
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Money  statement. 

Amount  of  allotmenis $20,250.00 

June  30y  1898,  amount  expended  during  fiflosl  year 16,989.48 

July  1, 1898,  balance  unexpended 3,260.52 

July  1,1898,  outstanding  liabilitiee 2,585.00 

July  1,1898> balance  available 675.52 

PBESEBTATION  AND  BEPAIB. 

During  the  fiscal  year  the  following  operations  were  undertaken 
under  the  various  allotments. 

Repairs  to  mining  casemate. — ^The  work  of  waterproofing  this  case- 
mate, which  was  built  about  1891,  was  begun  in  September,  1897. 
During  that  month  and  October  the  necessary  work  of  excavating  to 
uncover  the  concrete  work  was  completed.  The  walls  were  then  painted 
on  the  outside  with  tar  and  pitch  And  the  roof  was  asphalted,  which 
work  was  completed  in  December.  After  laying  the  necessary  drain- 
age pipes  the  back  fill  was  cained  to  the  level  of  the  top  of  the  concrete 
work,  it  being  intended  to  allow  it  to  so  remain  until  it  should  be  known 
whether  or  not  the  work  was  entirely  successful.  Upon  the  breaking 
out  of  war  in  April  it  became  necessary  to  protect  the  casemate  against 
possible  breach  by  partly  completing  the  back  fill.  This  was  done, 
though  not  to  the  originaJ  lines  of  earthwork. 

Parapet  for  15-inch  guns, — Upon  breaking  out  of  war  in  April  it  was 
regarded  as  necessary  to  strengthen  the  parapet  in  front  of  15-inch 
guns.  The  thickness  of  the  parapet  was  increased  to  about  25  feet^  and 
the  earth  retained  in  place  by  a  revetment  of  logs  and  gabions.  This 
work  was  done  by  hired  labor  and  completed  during  May. 

Field  magazine  for  ISinch  gun. — A  temporary  magazine  was  fitted  up 
from  an  existing  old  magazine.  This  work  was  almost  completed  dur- 
ing the  fiscal  year. 

Dismounting  two  15-inch  guns. — Under  date  of  May  27  an  allotment 
of  $175  was  received  for  dismounting  two  of  the  15-inch  guns  and  haul- 
ing the  carriages  thereof  to  the  wharf  for  shipment.  This  work  was 
completed  and  the  carriages  shipped  during  June. 

Minor  work  of  preservation  and  repair. — Occasional  slight  repairs 
were  made  to  lower  wharf.  Cisterns  were  cleaned  when  necessary, 
repairs  were  made  to  the  pump,  to  the  deep-driven  well,  and  grass  and 
weeds  were  cut  when  necessary.  A  slight  hedge  was  planted  in  front 
of  the  concrete  work  of  Battery  B  to  conceal  the  bright  white  surface 
from  view  from  the  river.  Slight  repairs  were  also  made  to  granolithic 
work,  doors,  etc.,  due  to  damage  from  blast  in  firing  the  guns  at  Bat- 
tery B. 

All  work  under  these  allotmemts  was  done  by  hired  labor. 

Money  statement. 

Jaly  1,1897,  balance  unexpended $5,733.75 

Allotment  daring  year 175.00 

5,908.75 
Jnne  30, 1898,  amount  expended  daring  fiscal  year 3,667.78 

July  1, 1898,  balance  unexpended 2, 240. 97 

July  1, 1898,  ontetandingliabilitiea 298.00 

July  1, 1898,  balance  available 1,942.97 
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Telephone  booths, — Under  date  of  May  7, 1898,  an  allotment  of  $160 
was  received  for  construction  of  telephone  booths  for  use  in  connection 
with  service  of  the  guns.  The  work  was  completed  and  the  booths  set 
in  place  during  the  fiscal  year  by  hired  labor. 

Money  statement 

Amount  of  allotment $160.00 

JnneSO,  1898,  amount  expended  during  fiscal  year 140.91 

July  1,  1898,  balance  unexpended 19.09 

July  1,  1898,  outstanding  liabilities 19.09 

Observation  stations  andplottifig  house. — Under  date  of  May  6, 1898, 
an  allotment  of  $350  was  received  for  constructing  two  observation  sta- 
tions and  plotting  house  for  use  of  artillery  in  position  finding.  The 
work  was  completed  during  the  fiscal  year,  being  done  by  hired  labor. 

Money  statement. 

Amount  of  allotment $S50.00 

June  30, 1898,  amount  expended  during  fiscal  year 350.00 

Electric-light  plant. — Under  date  of  April  6,  1898,  an  allotment  of 
$8,260  firom  the  appropriation  for  "  Gun  and  Mortar  Batteries  "  (by  con- 
tract), act  of  March  3, 1897,  was  received  for  an  electric-light  and  power 
plant.  Sealed  proposals  for  the  work  were  invited.  Bids  were  opened 
in  April,  but,  no  satisfactory  bids  being  received,  all  were  rejected  and 
the  work  was  readvertised,  the  proposals  being  opened  June  3, 1898. 
Work  was  awarded  to  L.  W.  Woolston  &  Co.,  they  being  the  lowest 
bidders. 

Money  statement. 

Amount  of  allotment  (available  July  1,  1898) $8,250.00 

The  following  is  a  report  of  operations  under  the  appropriation  for 
"National  Defense,"  act  of  March  9,  189S: 

Battery  D.— Under  date  of  March  18, 1898,  an  allotment  of  $50,000 
was  received  for  beginning  conatmction  of  a  battery  of  two  10  inch 
guns  on  disappearing  carriages.  This  was  increased  by  further  allot- 
ment of  $42,300  under  date  of  June  11.  Work  was  begun  March  21. 
Clearing  was  completed  and  part  of  railroad  built  during  March.  During 
April  the  plant  was  assembled,  quarters  for  employees  were  built,  and 
concrete  work  was  begun,  the  two  platforms  being  completed  ready  for 
their  guns  on  April  13  and  14,  re8i)ectively.  Concrete  work  progressed 
rapidly,  being  over  two-thirds  completed  at  the  close  of  the  flscjil  ye^r. 
The  excavation  in  front  to  the  plane  of  depressed  fire  had  also  advanced. 
This  work  was  done  by  hired  labor. 

Money  statement. 

Amount  of  allotments $92,300.00 

June  30,  1898,  amount  expended  during  fiscal  year 37, 540. 83 

July  1,  1898,  balance  unexpended 54,759.17 

July  1,  1898,  outstanduig  liabilities 23,583.00 

July  1, 1898,  balance  available 31,176.17 

Rapid-fire  battery. — Under  date  of  May  3, 1898,  an  allotment  of  $6,000 
was  received  for  beginning  the  construction  of  a  battery  for  two  4-inch 
Driggs-Schroeder  rapid-fire  guns.  This  was  increased  by  further  allot- 
ment of  $7,160,  under  date  of  June  11.  Work  was  begun  in  May.  An 
old  magazine  was  destroyed  and  removed,  and  about  300  cubic  yards 
of  concrete  placed,  mostly  in  June.    At  the  close  of  the  fiscal  year  the 
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concrete  in  floors  of  both  magazines  and  abont  half  that  in  the  walls  of 
one  magazine  had  been  placed  in  addition  to  the  concrete  in  the  two 
platforms.  Both  guns  were  in  process  of  mounting.  This  work  was 
done  by  hired  labor. 

Money  statement. 

Amount  of  all  allotments $13,150.00 

June  SO,  1898,  amount  expended  during  fiscal  year 1^  945. 22 

July  1, 1898,  balance  unexpended 11,204.78 

July  1, 1898,  outstanding  liabilities 5,141.00 

July  1, 1898,  balance  available 6,063.78 

Artillery  defense. — Under  date  of  April  23, 1898,  an  allotment  of  $500 
was  received  for  artillery  defense.  This  was  expended  during  the  fiscal 
year  in  purchase  of  some  equipage,  painting  of  concrete  surface  of 
emplacements,  and  in  clearing  in  front  of  the  guns  in  some  places.  The 
work  was  done  by  hired  labor. 

Money  statement. 

Amount  of  allotment $500.00 

June  30, 1898,  amount  expended  during  fiscal  year 496. 30 

July  1, 1898,  balance  unexpended 3.70 

July  1, 1898,  outstanding  liabilities 3.70 

Mounting  10-inch  gun  on  barbette. — Under  date  of  April  15  an  allot- 
ment of  tl,600  was  received  for  mounting  tor  defense  the  10-inch  gun 
and  carriage  sent  for  experimental  firing.  This  was  further  increased 
by  an  allotment  of  $150  under  date  of  June  8.  The  platform  of  con- 
crete was  constructed  early  in  May.  The  gun  and  carriage  were  hauled 
from  the  wharf  to  the  site  and  mounted,  the  artillery  garrison  being 
unable  to  devote  mm  h  time  to  that  work.  The  gun  was  in  position  for 
defense  on  May  25.  During  the  fiscal  year  the  work  was  completed  by 
the  construction  of  a  slight  earth  parapet  with  gabion  revetment.  This 
work  was  done  by  hired  labor. 

Money  statement. 

Amountof  allotment $1,750.00 

June  30, 1898,  amount  expended  during  fiscal  year 785. 23 

July  1, 1888,  balance  unexpended 964.77 

July  1,1898,  outstanding  liabilities 583.00 

July  1, 1898,  balance  available 381.77 

Abstract  of  proposals  for  American  natural  cement,  opened  July  6,  1897,  by  Lieut.  Col. 
Charles  J.  Allen,  Corps  of  Engineers,  United  States  Army, 


No. 


Kame  and  address  of  bidder. 


4,800  barrels,  in 
barrels. 


Per 

barrel. 


Amount. 


4,800  barrels,  in 
bags. 


Per 

barrel. 


Amount. 


Lawrenoeville  Cement  Co.,  New  York,  N.  Y 

New  York  and  Kosendale  Cement  Co.,  New  York,  N.  Y, 
H.A.Jones&Co.,Washin)^ton,D.C 

B.Walli8&  Co.,  Baltimore.  Md 

J.T.Walker  &  Sous,  Washington,  D.  G 

The  National  Buildin«'  Supply  Co.,  Baltimore,  Md 

J.G.  &  J.M.  WaterH.  Wa8hiirgton,r».C 


Cents. 
72 
79 
81 

'     ♦g? 

.  t82 
85 
86 
93 


$3,456 
8,792 
8,888 
4,176 
3,036 
4,080 
4,128 
4,464 


Cents. 
65 

$3,120 

61 

2.928 

85 

4,080 

78 


8,744 


2xofl]nao  vIwsa> 


t  Crescent  brand. 
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land;  opened  July  6, 1897,  5y  Lieut  C 
of  Engineers,  United  States  Armff. 


Abstract  of  proposals  fw  sand,  opened  July  6, 1897,  by  lAeut,  Col,  Charles  J,  Allen,  Corpe 

'  "    ■       s,  Un     ^  "'  ■ 


No. 


Name  and  addreM  of  bidder. 


1,000  cubic  yards. 


Price.   Amount. 


Wm.  A.  Richards,  WashlDgton,  D.  C. 
John  B.  Lord,  Washington,  D.  0 


OmUs. 
43 

40 


430 
400 


Abstract  of  proposals  for  pebbles,  opened  July  6y  1897,  by  Lieut,  Col.  Charles  J,  Allen, 
Corps  of  Engineers,  United  States  Army, 


No. 

Name  and  address  of  bidder. 

1,000  cubic  yarda. 

Bemarka. 

Price. 

Amount. 

1 

2 

3 

4 

Wm.  A.  Ricbarda,  Washington,  D.C •. 

John  B.  Lord,  Washiofifton,  D.  0 

Columbia  National  Sand  Dredging  Co.,  Wash- 

injfton.D.C 

Francis  H.  Smith.  New  York.  N.  Y 

10.70 

.60 

.60 
2.00 

♦700.00 

000.00 

590.00 
2,000.00 

Bid  not  in  triplicate.  Alter- 
native  price  of  48  cents 
named. 

BidnotintripUcate. 

Abstract  of  proposals  for  riprap  stone,  opened  July  6,  1897,  by  Lieut,  Col.  Charles  J, 
Allen,  Corps  of  Engineers,  United  States  Army, 


No 


Name  and  address  of  bidder. 


1,800  cubic  yards. 


Price.  ,' Amount. 


Houston  Construction  Co.,  Philadelphia,  Pa. 

J.  H.  Cranford,  WashinKtim,  D.  C 

Chas.  G.  Smith  &  Son,  Washington,  D.  C 

B.  Q.  Gummel,  Eckington,  D.  C 


$1.35  $1,755.00 

1.32  1,718.00 

1. 17  (  1, 527. 50 

1.29  1  1,877.00 


Abstract  of  proposals  for  broken  stone,  opened  July  6,  1897,  hy  Lieut,  Col,  Charles  J, 
Allen,  Corps  of  Engineers,  United  States  Army. 


No. 

Name  and  address  of  bidder. 

stone,  1,500 
cubic  yards. 

Granolithic 

broken  nUme,  50 

cubic  yards. 

TotaL 

Price. 

Amount 

Price. 

Amount. 

6 
6 

7 

Houston  Construction  Co.,  Philadelphia,  Pa  .... 

J.  H.  Cranford,  Washington,  D.  C 

Chas.  6.  Smith  &  Son,  Washington,  D.  C 

$1.60 
1.68 
L6H 

$2,250 
2,520 
2.542 

$1.60 
1.08 
2.00 

$76.00 
09.00 
100.00 

$2,325.00 
2,619.00 
2,642.60 

Abstract  of  proposals  for  furnishing  lifts  and  cranes,  opened  October  $8, 1897,  by  Lieut. 
Col,  Charles  J,  Allen,  Corps  of  Engineers,  United  States  Army, 


No. 


Name  and  address  of  bidder. 


Double 
lift 


Single 
lift 


Two 
cranes. 


Totsl. 


H. A. Rogers, New  York.N.Y 

New  Jersey  Foundry  and  Machine  Works,  New  York,  N.  Y. 
New  Jersey  Foundry  and  Machine  Works,  New  York,  N.  Y. 

(sltornntivo  bid) 

Thonina  Carlin's  Sous,  Allegheny,  Pa 


$647 
700 

766 
1,019 


$628 
684 

742 
728 


a$l90 
5104 

125 
6210 


$1.46S 
1,578 

1,628 
1,952 


a$05eaoh. 


6$87 


•$105  each. 
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Abstract  of  propo$aU  f&r  famishing  and  installing  elsotrie  light  and  power  plant,  opened 
April  g4, 1898,  by  lAeut  Col.  Charles  J.  AlUn,  Corps  of  Engineers,  United  States 
Army, 


IcMtera 

IboUer... 

1  engine  and  dynamo 

3  switch  boarda 

lUower 

2moton 

28torafle  batteries 

4£0feet.No.0,B.A^S.G.wiie 

<»0feet,No.2,B.dk&G.wiTe 

660  feet,  Ko.  6,  B.  ft  &  6.  wire 

6301lBet»No.8,B.ft8.G.wire 

1,400  feet.  No.  16,  BA^S.  a.  wire 

6  24-eaiidlepower  lamps 

66  l6-eaiidlepower  lamps 

62 10-eandlepower  lamps 

8  desk  stands 

70  globes 

75  recejptaoles 

10  double-pole  switches 

2  donble-brandi  ont-onts,  No.  6  wire. . . 
35  single-bzanch  cnt-onts,  No.  5  wire. . 
14  single-branch  cat-oats,  No.  16  wire. 
2  single-branch  cot-oats,  No.  0  wire. . . 

675  cleats 

1,665  feet  condoit 

Install  all  flxtaree  In  days 


Total. 


General  Electric  Co. 


Price 
per 
anit. 


$0.24 

.17 

.10 

.06 

.04 

.80 

.24 

.24 

10.00 

6.00 

5.00 

12.00 

8.00 

8.00 

8.00 

10.00 

.04 

.15 


Amount. 


$750.00 

040. 00 

1,950.00 

1,250.00 

105.00 

1,050.00 

2,070.00 

108.00 

115.60 

65.00 

81.80 

56.00 

1.80 

16.84 

14.88 

80.00 

420.00 

875.00 

120.00 

16.00 

280.00 

112.00 

20.00 

27.00 

240.75 


10,268.67 


Time. 


Dayt. 


)       35 


Soathem  Electric  Co. 


Price 
per 
unit. 


$0.18 

.001 

.05 

.03^ 

.01 

.22 

.22 

.22 

8.33 

4.00 

1.38 

4.63 

4.00 

4.33 

4.00 

5.33 


Amount. 


$450.00 

800.00 

2,035.00 

800.00 

165.00 

1,210.00 

2,150.00 

58.50 

65.28 

32.50 

17.221 

14.00 

1.32 

14.52 

18.64 

0.09 

280.00 

99.75 

46.30 

8.00 

151. 55 

96.00 

10.66 

16.87, 


120. 


i.71i 


Time. 


Days. 


15 
25 


30 


8,626.82^ 


Tallmadge  ft  Wilson. 


Price 
per 
unit. 


Amount. 


Time. 


John  Finney. 


Price 
per 
unit. 


Amount. 


Time. 


1  cistern 

1  boiler 

1  engine  and  d\n:iamo , 

8  switch  boanfs 

1  blower , 

2  motors 

2  storage  batteries , 

450feet,No.0,B.ftS.G.wiie 

680fiB6t,No.2,B.ftS.G.wire 

660  feet.  No.  5,  B.  ft  a  G.  wire 

630feet,Na8,B.ft&G.wlTe 

1,400  feet.  No.  16,  B.  ft  S.G.  wire 

6  24-candJepower  lamps . .' 

66 16-candlepower  lamps , 

62 10-candlepower  lamps 

3  desk  stands , 

70  globes 

75  receptacles 

10  double-pole  switches , 

2  double-branch  cut-outs.  No.  5  wire ... 
35  single-branch  cut-outs,  No.  5  wire. . 
U  single-branch  cat-outs,  No.  16  wire. 
2  sineTe-branch  cut-outs,  No.  0  wire. . . 

675  cleats 

1^665  feet  conduit , 

Install  all  fixtures  in  days 


$0.12 

.08 

.04 

.03 

.001 

.20 

.20 

.20 

4.00 

2.45 

.70 

6.00 

1.60 


2.00 
.01 
.10 


$387.10 

1,208.00 

2,252.50 

1, 126. 00 

178.50 

720.50 

1,963.50 

54.00 

54.40 

26.00 

15.90 

11.20 

1.90 

13.20 

12.40 

12.00 

171.50 

52.50 

60.00 

3.20 

28.00 

2.80 

4.00 

6.75 

166.50 


Dayt. 
18 
30 
40 
20 
28 
28 
40 


$0.13 

.091 

.05 

.034 

.01 

.22 

.22 

.22 

8.33 

4.00 

1.83 

4.63 

4.00 

4.83 

4.00 

5.83 


$450.00 

800.00 

2,035.00 

800.00 

165.00 

1,210.00 

2,150.00 

58.50 

66.30 

82.50 

17.22i 

14.00 

1.32 

14.52 

13.64 

9.99 

280.00 

99.75 

46.30 

8.00 

151.55 

56.00 

10.66 

16.87< 


Dayt. 
15 
26 
25 
30 
20 
30 
30 


120. 


1.874 

I.7U 


Total. 


8,531.65 


8,627.84i 
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umiihing  and  installing  eUeirio  li^ 
April  U,  1898,  «^o.— Continaed. 


AMraci  of  pn^potals  for  furnishing  and  installing  electric  light  and  power  plant,  opened 
""      >.— Co     • 


Geo.F.Woolflton.a 

MeCay  Engineer. 
ingCo.5 

Electric  Storage 
Battery  CoT 

Price 
per 
nnit. 

Amount. 

Price 
per 

Amount 

Amount 

Time. 

1  elBtem 

$550.75 

880.00 

1,768.00 

465.00 

102.00 

807.50 

2,015.00 

42.75 

61.00 

29.26 

15.90 

28.00 

1.80 

16.50 

15.60 

10.60 

49.00 

837.60 

45.00 

13.00 

148.75 

59.50 

11.00 

20.25 

191.471 

"$0:28' 

.19 

.11 

.09 

.05 

.40 

.36 

.35 

9.00 

1.60 

.77 

1.45 

1.60 

1.25 

1.20 

1.76 

.08 

.20 

$837.00 

735.00 

2,143.00 

740.00 

178.00 

1,273.00 

2,285.00 

126.00 

129.20 

71.60 

47.70 

70.00 

2.40 

23.10 

21.70 

27.00 

112.00 

57.75 

14.60 

3.20 

48.75 

16.80 

8.50 

54.00 

482.85 

Dayi. 

1  boiler * 

1  CDfiine ftnd  dTnamo  ...,,,..... ^ -,,..., 

8  swltoh  boardli , 

$960.00 

28 

1  blower 

Smotore 

2  atorajm  bafcterlM 

2.060.00 

21 

450  feet.  No.  0  B.&  8.0.  wire 

1 

.03 

.02 

.30 

.26 

.25 

8.50 

.70 

4.50 

4.60 

6.60 

4.25 

4.25 

5.60 

.03 

.111 

680  feet  Na  2.  B.  &  S.  O.  wire 

650  feet,  No.  5,  B.&  8. 0.  wire 

580  feet.  No.  8.  B.  &  S.  O.  wire 

1,400  feet,  No.  16,  B.  &  S.  G.  wire 

6  24-candlepower  iBmiM 

•6 16-cAndleDower  lamiM 

62  lO-CAodlepower  lamps. •••.. 

8  d^k  tttannii 

70  globe* 



75  reocpt  Aoles 

10  donble-pole  ewitohea 

2  doubie^branch  ciit^iite.  No.  5  wire 

85  single-branch  cnt4>at8,  No.  5  wire 

14  sinffle-bimnch  cat-outs.  No.  16  wire 

2  slngTe-brMich  ont-outs.  No.  0  wire 

675  ctoats .....' 

1,665  feet  conduit 

Tnft#fi  all  fixtures  In  days 

Total 

7,663.921 

9.492.95 

•  60  days. 


5  28  days. 


Jhstract  of  proposals  for  furnishing  and  installing  electric  light  and  power  plant,  opened 
Junes,  1898,  by  Lieut.  Col  Charles  J.  Allen,  Corps  of  Engineers,  Uniisd  States  Armff, 


L.  W.  Woolston 

&  Co.,  New  York 

Gity.a 

Rqyce  Sc  Marean, 
washin^n, 

Electric  Storage 

Battery  Co., 
Philadelphia.  i»a. 

Wayne 
Eleetrio 
Gorppra- 
tion.Thil. 

Price 
per 
unit 

Amount5 

Price 
per 
unit 

Amount 

Amount 

Time. 

IciBtem 

$400.00 

800.00 

1,850.00 

725.00 

146.00 

950.00 

2,015.00 

61.75 

61.20 

82.50 

21.20 

28.00 

1.60 

15.18 

14.26 

13.60 

102.60 

887.60 

45.00 

11.00 

183.75 

73.60 

12.00 

20.25 

249.76 



■■$0.'22" 

.16 

.12 

.10 

.04* 

.20 

.20 

.20 

7.60 

2.26 

4.10 

4.60 

6.00 

6.00 

6.00 

5.00 

.20 

.154 

$625.00 

748.00 

1,800.00 

828.50 

350.00 

1,000.00 

2,830.00 

99.00 

108.80 

78.00 

63.00 

63.00 

1.20 

13.20 

12.40 

22.50 

167.50 

807.60 

45.00 

10.00 

175.00 

70.00 

10.00 

135.00 

258.08 

Days. 

1  boiler 

1  enffine and  d vnamo. 

$1,986.00 

8s>ntoh  boards 

$860.00 

86 

1  blower 

2  motors.......... 

2  storage  batteries 

2.060.00 

21 

460  feet  No.  0  B.  &  S.  a.  wire 

.05 

.04 

.02 

.25 

.23 

.23 

4.50 

2.76 

4.50 

4.60 

5.50 

5.26 

6.25 

6.00 

.03 

.15 

680  feet  No.  2  B.&  8. 0.  wire 

650  feet  No.  5  B.&  8. 6.  wire 

630  feet  No.  8  B.  &  8.  Q.  wire 

1,400  feet  No.  16  B.  A  8. 6.  wire 

1 

6  24-eandlepower  lamps 

66 16'eandlepower  lamps 

8  desk  stands .". 

70  globes 

75  receptacles 

10  doubiepole  switches 

2  double-branch  out-outs.  No.  5  wire 

35  single-branch  cut-outs.  No.  6  wire 
14  sinele-branch  cut-outs,  No.  16  wire 
2  single-branch  out-outs,  No.  0  wire. 
676  cleats 

.... 

1,665  feet  conduit 

Total » 

8,389.34 

9,320.68 

•80  days. 


h  Lump  bid  of  $7,983.  in  30  days. 


s2i  days. 


dSSdays. 
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The  following  contracts  were  in  force  dnring  thQ  year: 

John  B.  Lord,  for  1,000  cubic  yards  of  sand;  date  of  contract  Jnly  23,  1897; 
approved  Jnly  28, 1897;  delivery  to  be  commenced  August  1, 1897. 

Colnmbia  National  Sand  Dredging  Companv,  for  1,000  cubic  yards  of  pebbles; 
contract  dated  Jnly  21;  approved  August  23, 1897;  delivery  to  be  commenced  August 
1,1897. 

The  Honston  Construction  Company,  for  1,550  cubic  yards  of  broken  stone;  con- 
tract dated  Jnly  21 ;  approved  August  31, 1897;  delivery  to  be  commenced  August  1, 
1897. 

Henry  A.  Jones  6l  Co.,  for  4,000  barrels  of  cement ;  contract  dated  July  27 ;  approved 
Au^nst  5, 1897;  delivery  to  be  commenced  August  1, 1897. 

Charles  G.  Smith  &,  ^on,  for  1,300  cubic  yards  of  riprap  stone;  contract  dated  July 
27:  approved  August  7, 1897;  delivery  to  be  commenced  August  1, 1897. 

H.  A.  Rogers,  for  lifts,  cranes,  etc. ;  contract  dated  November  13;  approved  Novem- 
ber 22, 1897 ;  delivery  to  be  completed  January  12, 1898: 

TOBPEDOBS  FOB  HABBOB  DEFENSE. 

An  allotment  for  the  torpedo  defense  of  Washington,  to  meet  defi- 
ciencies and  to  provide  for  further  operations,  was  made  June  11, 1898, 
firom  the  appropriation  for  "Torpedoes  for  Harbor  Defense,  January  1, 
1899,^  act  of  May  4, 1898. 

For  report  of  operations  see  report  on  national  defense,  under  head 
of  "Torpedo  Defense.^ 

Torpedo  defense^  explosives. — Under  date  of  March  18, 1898,  an  allot- 
ment of  $500  from  the  appropriation  for  "  National  Defidnse,"  act  of 
March  9, 1898,  was  received  for  the  purchase  of  explosives  for  subma- 
rine mines.  This  was  increased  by  farther  allotment  of  $3,000  under 
date  of  April  4,  from  the  same  appropriation.  Purchase  oi  dynamite 
was  begun  in  March  and  continued  until  in  all  nearly  5  tons  had  been 
purchased  and  stored,  part  being  placed  and  planted  in  mines.  A 
small  temporary  magazine  was  built  in  the  woods  on  the  reservation 
for  temporary  storage  of  such  explosives  as  would  require  to  be  stored. 

Money  statement. 

Amount  of  aUotmenta : $3,600.00 

June  30, 1896,  amount  expended  dnring  fiscal  year 1,839.07 

July  1, 1898,  balance  unexpended 1,660.93 

Torpedo  defenscy  submarine  mines. — Under  date  of  April  23, 1898,  an 
.  allotment  of  $8,725  from  the  appropriation  for  <<  National  Defense,"  act 
of  March  9, 1898,  was  received  for  torpedo  defense.  This  was  increased 
by  further  allotment  of  $5,000,  under  date  of  June  11,  from  the  appro- 
priation for  "  Torpedoes  for  Harbor  Defense,  January  1, 1899,"  referred 
to  above.  Mines  were  planted.  The  casemate  was  fittofi  up  and  the 
operating  machinery  installed.  Three  triangulation  stations  were  laid 
out,  fittea  with  slight  earth  screens  and  connected  by  telephones,  and 
one  station  connected  with  the  casemate.  The  necessary  small  tE>oats 
were  purchased  for  planting,  and  patrol  boats  and  patrols  of  the  mined 
field  were  established  and  have  been  maintained.  A  small  temporary 
engine  house  was  built  in  a  ravine  near  the  casemate  for  installing  the 
oil  engine,  rotary  transformer,  and  storage  battery;  also  an  engine 
house  in  the  old  fort  for  the  operating  plant  for  the  search  light.  These 
were  all  installed  during  the  fiscal  year. 

This  work  was  done  by  engineer  soldiers  and  hired  JfJboT. 
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Money  statements. 

KATIOXAL  DSFBNSE,  ACT  OF  MARCH  9,  1898. 

Amount  of  allotment $8,725.00 

June  30/1898,  amount  expended  during  fiscal  year 8,7^.00 

TORPEDOES  FOE  HARBOR  DEFENSE,  JANUARY  1,  1899. 

Amount  of  aUotmente $5,000.00 

June  30, 1898,  amount  expended  during  fiscal  year 386.55 

July  1, 1898,  balance  unexpended 4,613.45 

July  1, 1898,  outstanding  liabUities 1,158.00 

July  1,  1898,  balance  available 3,455.45 

Emplacements  for  three  8-inch  guns  an  disappearing  carriages. — ^This 
work  has  been  carried  on  by  contract  nnder  the  provisions  of  the  act 
of  Congress  of  Jane  6, 1896.  The  contract  was  made  with  Douglas  & 
Andrews,  December  16, 1896.  It  was  approved  on  the  31st  of  the  same 
month.    Work  under  the  contract  was  to  be  commenced  December  23, 

1896,  and  completed  September  1, 1897.  Work  commenced  upon  the 
wharf  in  January  and  upon  the  excavation  in  March,  1897.  By  the 
close  of  the  fiscal  year  ended  June  30, 1897,  the  wharf  had  been  prac- 
tically completed,  and  most  of  the  excavation  for  the  concrete  work 
had  been  done,  and  part  of  the  drainage  system  had  been  put  in.  The 
laying  of  concrete  in  the  floors  and  footings  of  the  magazines  and  pas- 
sageways had  begun,  a  well  had  been  sunk,  and  the  contractors  had 
assembled  and  set  up  plant  and  temporary  buildings. 

WOBK  OF  THE  PAST  FISCAL  YEAR. 

The  wharf  was  completed  in  July,  1897.  It  is  built  of  piles  and 
lumber,  and  extends  from  the  shore  to  a  depth  of  18  feet  at  low  tide — 
a  length  of  2,000  feet.  The  construction  of  a  system  of  fender  piles  for 
protecting  the  wharf  from  floating  ice  was  begun  November  23, 1897, 
and  was  finally  completed  in  February,  1898. 

The  excavation  for  emplacements  was  completed  in  July,  1897.  The 
concrete  construction  was  begun  in  June.  1897,  and  was  continued  to 
December  2, 1897,  when  it  was  suspended  on  account  of  the  approach 
of  freezing  weather.  No  work  was  done  from  December  2  to  March  1, 
1898,  except  ux>on  the  construction  of  fenders  at  the  wharf.  Early  in 
March  work  was  resumed  at  the  construction  of  gun  platforms,  and 
these  were  made  ready  for  mounting  the  guns  on  March  15.  Work  was 
then  resumed  on  the  construction  of  the  parapet  and  traverses,  and  at 
the  excavation  of  a  ridge  in  the  field  of  fire  which  obstructed  the  view 
of  the  river. 

The  excavation  of  the  roadway  in  rear  of  the  battery  was  begun  in 
May  and  completed  in  June,  1898.  The  construction  of  the  concrete 
work,  the  excavation,  placing  of  lifts,  ladders,  railings,  trolley  rails, 
sewer  system,  and  a  part  of  the  soil  covering  for  embankment  and 
gravel  on  the  roadway  were  completed.  The  value  of  work  done  dur- 
ing the  year  is  $74,960.86. 

The  force  employed  at  the  work  varied  from  about  45  men  in  July, 

1897,  to  about  100  men  and  6  to  8  teams  in  April  and  May,  1898.  No 
machinery  whatever  has  been  employed  in  the  construction,  except  the 
locomotive  for  hauling  material  and  the  pump  which  supplied  water. 
The  mining  and  conveying  of  concrete  was  done  entirely  by  hand. 

Much  serious  delay  occurred  throughout  the  work  on  account  of  lack 
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of  material,  especially  of  cement.  The  completion  of  the  work  was  also 
retarded  by  delay  in  excavating  the  roadway  in  the  rear  of  the  emplace- 
ments and  in  completing  the  sewer  system  so  as  to  drain  the  interior 
of  the  emplacements  and  thus  facilitate  the  completion  of  the  work 
inside. 

The  date  originally  fixed  for  completion  of  the  contract  was  Septem- 
ber 1. 1897.  Extensions  have  been  granted  as  follows:  To  December 
30, 1897;  to  May  31, 1898,  and  to  June  30. 1898. 

The  work  remaining  to  be  done  under  Douglas  &  Andrews's  contract 
at  the  close  of  the  fiscal  year  was  as  follows:  Completion  of  embank- 
ment and  placing  soil  on  the  same,  the  soil  covering  being  about  two- 
thirds  completed ;  building  about  300  linear  feet  of  gutters;  completing 
cranes  and  iron  stairway,  and  supplying  part  of  the  hoists  for  trolleys 
and  cranes;  completing  gravel  on  roadway;  completing  whitewashing; 
clearing  away  material,  plant,  etc. 

Money  statement. 

Jnly  1, 1897,  balanoe  anexpended $86,346.65 

Jane  30, 181^,  amount  expended  daring  fiscal  year 64,838.06 

Jaly  1, 1898,  balance  anexpended 21,508.59 

July  \f  1898,  amount  covered  by  nncomple ted  contracts 11, 717. 00 

July  1,1898,  balance  available... 9,791.59 

Oontingent  expenses :  Under  this  head  the  inspection  and  supervision 
of  work  under  the  contract  and  the  necessary  engineer  operations  con- 
nected therewith  have  been  in  progress. 

The  dwelling  house  used  for  engineer  quarters  was  removed  from  the 
field  of  fixe  and  repaired. 

Money  statement 

Jnly  1, 1897,  balance  anexpended $3,562.88 

Received  by  transfer 742.88 

4,305.71 
Jane  SO,  1898,  amonnt  expended  daring  fiscal  year 5,974.80 

July  1, 1898,  deficiency *1,669.09 

Mounting  guns  and  carriages. — As  soon  as  the  gun  platforms  were 
ready  the  base  rings  and  traverse  rails  of  the  gun  carriages  were  set, 
under  an  agreement  with  Douglas  &  Andrews,  they  receiving  tlOO  per 
set  for  doing  the  work,  including  transportation  from  the  whaif.  This 
work  was  done  Mirch  11  to  March  19, 1898. 

The  removal  of  carriages  and  guns  from  the  shore  to  the  gun  plat- 
forms was  begun  on  March  13  and  the  mounting  of  the  three  guns  and 
carriages  was  completed  on  April  1,  having  been  accomplished  in  twenty 
days,  including  moving  them  distances  of  1,100  to  1,300  feet  up  hill. 
This  work  was  done  under  agreement  with  Littlefleld,  Alvord  &  Co., 
wbo  employed  for  the  purpose  a  steam  hoisting  engine  and  15  men, 
with  two  2-horse  teams. 

Money  statement 

Amount  of  aUotment $1^850.00 

June  30, 1898,  amonnt  expended  daring  fiscal  year.... 1, 821. 72 

Jnly  1, 1898,  balance  unexpended  (deposited  in  Treaenry) 28. 28 

*  Covered  by  transfer  made  sabsequent  to  close  of  fiscal  year. 
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Preservivtum  and  repair.— A  wire  fence  6  feet  high  was  built  on  the 
reservation  boundary  line  as  far  as  funds  would  permit.  About  5,850 
linear  feet  were  completed,  at  a  cost  of  $340.  This  work  is  still  incom- 
plete. Stone  monuments  were  cut  and  set  at  the  comers  of  the  reser- 
vation, after  carefully  recovering  the  lines.  Work  was  suspended  on 
the  fence  when  the  allotment  was  exhausted.  The  work  was  begun  in 
October,  1897,  and  was  suspended  in  December  following. 


Money  statement 

July  1, 1897,  balanoe  nnexpended 

Jane  30,  1898,  amount  expended  during  fiscal  year.. 


$396.67 

396.67 

Telephone  booths. — ^Three  telephone  booths  were  constructed  at  the 
gun  platforms.    This  work  was  completed  in  June,  1898. 

Money  statement. 

Amount  of  aUotment '. $120.00 

June  SO,  1898,  amount  expended  during  fisoal  year 113.75 

— f 

July  1, 1898,  balance  unexpended 6.25 

Julyl,  1898,  outetanding liabilities :..  6.25 

Ahttraot  of  propowU  for  furnishing  steel  l-heam$,  opened  April  9, 1898,  5y  lAeui.  Cok 
CkarUB  J.  Allen,  Corps  of  Engineer$,United  States  Army, 


Name  and  addreM  of  bidder. 

Piloe 
poondi). 

Amount 

Date  of 
dellTery. 

JainfmH.Ko<iH11,WMihingt4>n,P.O.T t 

Oenti. 

$32.02 
82.02 

Doffa. 

a  A.  Sdmeider's  Sons,  m  Twelfth  street  NW.,  Waddngton,  D.  C 

7 

The  foUowing  contracts  were  in  force  during  the  year: 

Douglas  &  Andrews,  for  construction  of  wharf  and  emplacements  for  three  8-inoh 
guns,  date  of  contract  December  16,  1896;  approved  December  31,  1896;  date  of 
commencement,  December  22,  1896;  the  date  of  completion  was  originally  Septem- 
ber 1, 1897.  The  following  extensions  have  been  nranted :  To  December  30, 1897;  to 
May  31, 1898;  to  June  20, 1898.  and  to  June  30, 1898. 

James^H.  McGill,  for  fbrnisning  I-beams,  contract  dated  April  11, 1898;  approved 
AprU  20, 1898;  date  of  delivery  April  14,  1898;  amount  of  contract,  $35. 

The  trees  on  one  of  the  Teservations  and  on  a^oining  farms  were 
felled  so  as  to  give  an  unobstructed  view  of  the  river,  and  were  partly 
cut  into  firewood. 

An  observing  tower  40  feet  high  and  a  shelter  station  were  erected 
at  the  ends  of  a  range-finding  base. 

The  funds  for  this  work  were  provided  from  the  appropriation  for 
<«  National  Defense,"  act  of  March  9, 1898. 


Money  statement. 

Amount  of  allotments $925.00 

June  30, 1898|  amount  expended  during  fiscal  year 837. 24 

July  1, 1896,  balance  unexpended 87.76 

July  1, 1898,  outstanding  liabilities 62.00 

July  1, 1898,  balanoe  available i 35.76 
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4  I. 

DEFENSES  OF  HAMPTON  ROADS,  VIRQINIA. 

OfQoer  in  eharge,  M%j.  Thomas  L.  Oasey,  Gorps  of  Engineers;  assist- 
ants,  Lient.  Frank  A.  Wilcox,  First  Infantry,  from  April  20, 1898,  and 
Lieut.  Edward  H.  Scbulz^  Corps  of  Engineers,  from  April  9  to  May  19, 
1898.  Division  EngiDeer,  Brig.  Gen.  Peter  0.  Hains,  U.  S.  Volunteers, 
Colonel,  Corps  of  Engineers.. 

Redoubt  A,  a  battery  of  two  10-inch  guns  exterior  to  the  main  work, 
has  been  completed;  also  a  single- gun  battery  of  the  same  caliber,  a 
mortar  battery,  platform  for  8inch  rifle  on  barbette  carriage^  and  the 
two  mining  casemates.  Work  is  under  way  for  two  lOinch  gun 
redoubts,  to  be  known  as  B  and  C,  and  construction  will  begin  early  in 
the  fiscal  year  1899  on  emplacements  for  three  12-inch  guns  and  one  of 
10  inch.  In  addition,  four  temporary  platforms  for  8-inch  rifles  on  bar- 
bette carriages  have  been  completed  and  three  of  the  pieces  mounted. 
Of  the  rapid-fire  armament  three  platforms  for  4.72inch  guns  have 
been  constructed  and  the  mountings  and  guns  placed. 

A  range-finder  tower  has  been  erected  in  connection  with  the  oi>era- 
tion  of  these  batteries  and  a  concrete  tank  constructed  for  the  wet 
storage  of  submarine  cable. 

The  work  performed  during  the  fiscal  year  ended  June  30, 1898,  is 
exhibited  as  follows: 

Emplacements  and  platforms  for  ttco  10-inch  gims  (Redoubt  A). — ^These 
emplacements  and  platforms  had  been  completed  at  the  close  of  the 
fiscal  year  1897,  and  the  guns  and  carriages  mounted. 

During  the  fiscal  year,  on  account  of  seepage  of  water  into  the  mag- 
azines, cement  plaster  with  a  coating  of  bitumen  and  tar  was  placed 
on  the  top  surface  of  the  concrete  directly  over  the  magazines.  This 
proving  ineffective,  two  coats  of  refined  Trinidad  asphalt  were  added. 

As  a  rear  view  of  the  emplacements  in  Bedoubt  A  could  be  readily 
obtained,  the  planting  of  a  hedge  to  screen  them  was  authorized  and 
$200  provided  for  this  purpose.  The  hedge,  which  consists  of  a  double 
row  of  California  privet  and  red  cedars,  was  planted  in  March,  1898, 
and  is  450  feet  long.  The  expense  was  paid  from  funds  for  the  mortar 
battery. 

For  lighting  the  magazines  of  this  battery  a  portable  storage  battery 
of  the  chloride  type,  with  mean  voltage  of  56  and  normal  discharge  of 
20  amx)eres  for  ten  hours,  has  been  installed.  The  wiring  was  placed 
in  iron-armored  conduits  and  provision  made  for  ten  10-candlepower 
lights  for  each  emplacement.  The  battery  was  placed  in  a  small  brick 
house  built  for  the  purpose  behind  the  parapet  near  the  south  traverse. 
This  work  was  included  in  the  contract  for  the  electric  plant  at  the 
mortar  battery  and  cost  $1,105. 

Money  statements. 

EMPUlCKMSNTS. 

July  1, 1897,  balance  unexpended $1,614.17 

Jime30;  1898,  amount  allotted  daring  flscal  year 1,606.00 

3,219.17 

JnneSO,  1898.  amonnt  expended  daring  fifioal  year 2,114.17 

July  1, 1898,  balance  onezpended 1,105.00 

Jnly  1, 1898,  ontitanding Uabmtiee 1,105.00 

PLATFORMS. 

Jnly  1, 1897,  balance  nnezpended 198.41 

Jane  90, 1898,  amount  expended  daring  fiscal  year 198.41 
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•  AllotmentB, 

BMPLACEMENTS. 

Act  February  24, 1891,  allotment  of  June  11, 1891 ,....$158,848.00 

ActJuly23,  1892,  allotment  of  July  26,  1895 3,774.00 

ActMarch3,  1897,  allotment  of  May  20, 1897 1,300.00 

Act  June  6, 1896,  allotment  of  January  8,  1898 1,105.00 

Act  June  6, 1896,  allotment  of  April  7, 1898 500.00 

Authorized  expenditure  of  AindB  allotted  for  other  works 200. 00 

Total  for  emplacementa 165,727.00 

PLATFORMS. 

Act  March  2,  1895,  allotment  of  July  26, 1895 $10,292.00 

Emplacement  and  platform  for  one  lO-inch  gun. — Work  has  been  con- 
fiued  during  the  fiscal  year  to  preventing  the  seepage  of  water  into  the 
magazine  by  applying  cement  plaster,  with  covering  of  bitumen  and 
tar,  on  the  top  surface  of  the  concrete,  and  finally  by  applying  two 
heavy  coats  of  Trinidad  asphalt.  The  cost  of  this  work  was  paid  from 
funds  provided  in  allotments  for  emplacements  for  two  10-inch  guns. 

A  small  chloride  electric  stx)rage  battery,  capable  of  running  ten 
16-candlepower  incandescent  lights,  was  installed  in  a  small  brick  shel- 
ter constructed  especially  for  this  battery.  The  necessary  wiring  for 
the  lights  was  placed  in  iron-armored  conduits. 

Money  statements. 

EMPLACBMENT. 

July  1, 1897,  balance  unexpended $13. 48 

June  30, 1898,  allotted  during  fiscal  year 552.50 

565.98 
June  30, 1898,  expended  during  fiscal  year 13.48 

July  1, 1898, balance  unexpeuded 552.50 

July  1, 1898, outstanding  liabilitlea 552.50 

PLATFORM. 

July  1, 1897, balance  unexpended  — * 193.25 

June  30, 189i8,  amount  expended  during  fiscal  year 193.25 

AllotfiMnU, 

EMPLACEMENT. 

Act  July  23, 1892,  allotment  of  November  8,  1892 $64,000.00 

Act  June  6, 1896,  allotment  of  January  8, 1898 552.50 

Total '. 64,552.50 

Amount  transferred  to  other  works 9,774.00 

Amount  available  for  expenditure 54,778.50 

PLATFORM. 

Act  March  2, 1895,  allotment  of  July  26, 1895 $6,020.00 

Emplacement  for  10-inch  gun  on  spit — The  plans  for  this  emplacement, 
which  is  at  the  left  flank  of  Bedoubt  B,  were  approved  October  13, 1897, 
and  $50,000  allotted  for  the  work  from  the  appropriation  for  gun  and 
mortar  batteries  in  the  act  of  March  3, 1897. 

As  far  as  the  special  conditions  of  the  site  would  permit,  the  plans  of 
The  Board  of  Engineers  of  1896  were  followed,  but  as  the  rear  of  the 
battery  is  exposed  to  oblique  fire  it  was  necessary  to  run  a  traverse 
back  farther  to  inclose  the  magazines  and  to  prolong  this  traverse  with 
sand  inclosed  by  concrete  revetment  walls.  The  carriage  which  is  to 
be  mounted  in  this  emplacement  is  an  experimental  one,  patterned 
9lter  the  model  1894  disappearing  type,  and  necessitated  the  construe- 
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tion  of  the  platform  proper  with  slight  changes  in  details  of  the  plans 
for  that  model,  the  loading  platform  and  rooms  underneath  conforming 
as  nearly  as  possible  to  the  1896  plans. 

The  material  for  the  emplacement  and  platform  was  purchased  after 
newspaper  advertisement  dated  ITovember  23, 1897.  An  abstract  of 
the  bids  received  in  response  is  appended. 

Excavation  for  the  foundation  commenced  November  24, 1897,  bat 
before  concrete  could  be  actually  placed  it  was  necessary  to  remove  a 
large  amount  of  sand  in  the  rear.  ThiS'was  done  as  fast  as  XK>ssible 
and  the  sand  used  in  covering  for  mortar  battery  and  the  mining  case- 
mate near  Beboubt  A,  and  also  as  cover  for  the  work  itself. 

The  plant  used  for  concrete  work  consisted  of  the  4-foot  cube  mixer 
and  appurtenances  used  for  the  mortar  battery,  a  track  with  switch 
being  laid  to  the  site  of  the  work.  The  continuous  Gockburn  mixer, 
which  was  placed  to  the  south  of  the  emplacement,  was  also  effective. 
For  the  former,  horse  cars  with  trays  delivered  the  concrete  to  a  der- 
rick in  the  rear  of  the  work.  The  latter  was  served  by  wheelbarrows. 
.  Before  any  concrete  had  been  placed  about  12,038  cubic  yards  of  the 
sand  cover  had  been  provided.  In  addition  to  this,  during  the  fiscal 
year  2,622.7  cubic  yards  of  concrete  have  been  placed  in  the  platform 
and  main  work,  73.5  and  88.73  cubic  yards  of  soil  and  clay,  respec- 
tively, and  253  square  yards  of  sod  placed  on  slope. 

On  June  30, 1898,  the  following  work  remained  to  be  done  to  com- 
plete the  emplacement  and  platform:  Completing  shell  recess  from  ref- 
erence 15',  providing  ammunition  lift,  trolley  system  and  electric  storage 
battery  for  lighting,  and  completing  slopes. 

Money  stat&fnent. 

June  30, 1896,  amount  ijlotted  during  fiscal  year $50,000.00 

June  30, 1898,  amount  expended  during  fisciu  year 29, 671. 30 

July  1, 1898,  balance  unexpended 20,328.70 

.  July  1, 1898,  outstanding  liabilities 3,918.28 

July  1, 1898,  balance  available 16,410.42 

Allotment 
Act  March  3, 1897,  allotment  of  October  13, 1897 $50, 000. 00 

Ahstraot  of  TfroposaU  for  furnishing  and  del%V€T%ng  oemenij  broken  stone,  and  yellow-pine 
lumber,  received  in  response  to  advertisement  dated  November  2S,  1897,  opened  by  Capt, 
Thomas  L,  Casey,  Corps  of  Engineers,  United  States  Army,  at  Norfolk,  Va,,  January 
11, 1898, 

CEMENT. 


Name  and  addiMS  of  bidder. 

American.  Approximate  qoan- 
tity,  8,000  barrels. 

Portland.  Approximate 
quantity,  260  baireU. 

^0. 

Brand. 

Price 
bid 

rel. 

Total. 

Brand. 

Price 
bid 

rel. 

TotaL 

1 

Lawraioe  Cement  Co..  New  York,  N.Y. 
Atlas  Cement  Co.,  Ne\r  York,  N.  Y. . . . 

Hofflnan { 

r^ 

$6,500 
5,760 

Atlas... 

$2.21 

$552.50 

New  York.  N.Y. 
Lawrenceville  Cement  Co.,  New  York, 

R.H.  Hood,  New  york,N.Y..„ 

SincUir  St,  Babson,  New  York,  N.  Y. . . 

Brooklyn  Bridge. 

Beach's    Rosen- 
dale. 
Round  Top 

.899 
.95 

.74 

7,192 
7,600 
6,920 

10 

Atlas... 
Alsen  .. 
Alpha.. 

2.10 
2.35 
2.15 

525.00 
587.50 

14 

"Warner  Moore  &  Co.,  Kichmond,  Va . . 

James  River 

.90 

7,200 

587.50 

a  For  cement  ordered  before  opening  of  navigation  of  Hadson  River. 
5  For  cement  ordered  after  opening  of  navigation  of  Hadson  SlTer* 
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Ah$traoi  of  propoBaU  for  fumi»hing  and  delivering  eement,  eto.— Continiied. 
BBOKBK  STONB. 


No. 

Kame  and  addz«M  Of  Uddor. 

2inoh.    Approx- 
imate qnantity, 
4,000  ouDio  yards. 

l-lnoh.    Approx- 
Imato  quantity, 
2,606  onbio  yards. 

Approximate 
quantity,  85 
eabio  yards. 

Price 

ouoio 
yard. 

Total 

Price 
bidper 
cnoio 
yard. 

TotaL 

Prioe 
bidper 

oabio 
yard. 

TotaL 

8 
5 

Q 

HoGloDAhMi  St  Bro.  Onnlte  Oo.,  Port 

DepoBlt,Md. 
GhM.  O.  Smith  A,  Boo,  WMhington,  D.  C 
B.H.  Hood.New  York,  N.  Y..T 

$1.70 

1.77 
1.60 
1.88 
1.83 
1.88 

$7,100.00 

7. 080. 00 
6,000.00 
7.520.00 
7.320.00 
7,520.00 

$1.70  $4,770.86 

1.88     5,010.00 
L70     4,680.00 
1.88     6,010.00 
1.83     4.876.05 
1.88     6,010.00 

$1.79 
2.40 

aoo 

3.25 
1.83 
2.00 

$62.65 

84.00 
70.00 

12 

John  L.  Grim,  Phflftdelphia,  Pa. 

113. 75 

IS 
U 

Peter  IJonald  ft  Son,  Krchmbnd,ya 

04.05 
70.00 

YBLLOWPINJ;  LUMBEB. 


Ka 


Fame  and  address  of  bidder. 


linohbyU 

inches  by  16  ftet 

Approximate 

qnanti^.SjOOe 


Prioe 
bidper 
1,000 
feet 
B.M. 


TotaL 


8  inches  by  4 

inches  by  16  feet. 

Approximate 

quantity,  588 

feetB.M. 


Price 

bidper 

1,000 

fMt 

B.H. 


TotaL 


8  inches  by  12 
indue  by  lif  feet. 

Approximate 

qoanttty,  14,016 

fees  B.  Jf. 


Prioe 
bidper 
1,000 
feet 
B.M. 


TotaL 


Jao.  HeflUflnger^ampton,  Ya 

B.H.Hood,l«ewXork,£r.Y 

C.H.BnlliCo.,NorfolLva 

The  ICanhattan  Supply  Co.,  New  York, 
N.  Y 


$1L00 
15.00 
16.00 

24.70 


$33.00 
45.12 
48.13 

74  30 


$U.OO 
15.00 
12.00 

24.70 


$5.86 
8.00 
6.40 

13.16 


$12.00 
15.00 
12.00 

24.70 


$168. 10 
210.00 
168.10 

846.20 


No. 


Name  and  address  of  bidder. 


2  inches  by  12 
inches  by  16  feet, 
one  side  and  both 

edges  dressed. 

Approximate 

quantity,  16,000 


2  inches  by  6 

inches  by  16  feet 

Approximate 

qaanti^,2,000 


8  inches  by  4 

inches  by  16  feet. 

Approximate 


Prioe 
bidper 
1,M0 
feet 
B.lf. 


TotaL 


Price 

bidper 

.1,000 

feet 

B.M. 


TotaL 


Price 
bidper 

B.H. 


TotaL 


Jao.  HeflMilngertHampton,  Ya 

B.H.Hood;NewYork.lir.Y 

C.H.Bnll&  Co., Norfolk,  Ya... 

The  Manhattan  Snpply  Co.,  New  York, 
N.  Y 


$15.00 
15.00 
14.50 

26.70 


$240.00 
240.00 
232.00 

885.20 


$1L00 
15.00 
12.00 

24.70 


$22.00 
30.00 
24.00 

48.40 


$n.oo 

15.00 
12.00 

24.70 


$22.60 
30.00 
24.00 

49.40> 


No. 


Name  and  address  of  bidder. 


8  inches  by  4 
Inches  by  26 
feet.  Approx- 
imate quan- 
tity, 3.250 
feetB.M.* 


Prioe 
bid  pel 
1,000 
feet 
B.M. 


Total. 


3  inches  by  4 
inches  by  20 
feet.  Approx- 
imate quan* 


gf 


Prioe 
bidper 

B.M. 


TotaL 


U  inches  bv  8 
mches  by  l6 
feet,  tongned 
and  grooved. 
Approximate 
qaantibr.2.000 


Prioe 
bidper 
l.OOO 
feet 
B.M. 


TotaL 


^ 


of  bid. 


Jao.  Heflblflnger,  Hampton.  Ya 

R.H.HoodiNewYork,N.Y 

C.H.BuU&eo.,Norfork,Ya 

The  Manhattan  Snpply  Co.,  Now  York, 
N.Y 


$18.00 
15.00 
12.00 

24.70 


^60 
48.75 
89.00 

80.28 


$1LOO 
15.00 
12.00 

24.70 


$27.60 
37.60 
30.00 

6L75 


180.00 
15.00 
l&OO 

80.00 


$40.00 
30.00 
36.00 

60.00 


$61T.U 
679.61 
607.62 

1,129.69 
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Abtitraet  of  eoniracts  in  farce. 


Kame  of  oontnotor. 

Dsteof 
approval. 

Date  of  be- 
ginning de- 
livery of 
materials. 

Bate  of 
expiration. 

It.H.Hood 

Feb.  15,18M 

Feb.  Ifipl89e 

June  80,180e 

Emplacement  for  lO-inch  gwn  in  main  work. — Plans  and  estimate  for 
the  oonstruction  of  the  last  10-inch  empIacemeDt  proposed  were  sub- 
mitted to  the  Chief  of  Engineers,  June  15, 1898.  The  plans  had  not 
been  approved  June  30, 1898. 

Battery  for  three  l^-inoh  guns. — Plans  for  this  battery,  with  an  esti- 
mate of  its  cost,  were  submitted  June  25. 1898.  They  are  to  be  designed 
'  for  the  disappearing  carriage,  model  1897,  and  the  plans  followed  those 
adopted  for  that  mount  by  The  Board  of  Engineers  in  every  detail. 
According  to  the  approved  project  of  defense  two  12-inch  gun  batteries 
were  to  be  placed  within  the  fort,  but  the  idea  of  placing  them  on  the 
beach,  between  Eedoubts  B  and  C,  was  presented  to  the  Department 
for  consideration.  No  action  had  been  taken  as  to  plans  and  location 
of  the  guns  at  the  close  of  the  fiscal  year. 

Mortar  battery. — ^This  battery,  consisting  of  sixteen  12-inch  mortars, 
twelve  on  model  1896  carriages  and  four  on  model  1891,  with  the  four 
pits  in  a  single  line,  has  been  practically  completed,  carriages  assembled, 
and  mortars  mounted. 

No  unusual  difficulties  were  encountered  in  the  construction  of  the 
battery,  and  the  work  was  carried  on  by  methods  generally  used. 

The  main  concrete  work  was  completed  before  the  close  of  the  fiscal 
year  1897,  with  the  exception  of  the  sloping  revetting  walls  above 
the  pits. 

During  the  fiscal  year  1898, 1,006  cubic  yards  of  Bosendale  concrete 
was  used  in  building  the  retaining  walls  above  the  pits  and  at  the  foot 
of  the  traverses,  6,034  square  feet  of  granolithic  finish  put  on  floors  of 
pits,  74,846  cubic  yards  of  sand  placed  in  slopes,  and  this  covered  with 
2,019  cubic  yards  of  soil,  2,271  cubic  yards  of  clay,  and  2,818  square 
yards  of  sod.  Double  trolley  systems  have  been  installed  in  each  of 
the  four  shell  rooms,  spiral  stairs  erected  in  observation  tower,  sheet 
steel  doors  hung  at  entrances  to  ^its,  and  an  electric  plant  consisting 
of  5-kilowatt  dynamo,  7-horsepow6r  oil  engine,  belt  connected  to 
dynamo,  and  a  nonportable  storage  battery  of  a  mean  voltage  of  56, 
with  30  amperes  normal  discharge  for  ten  hours,  set  up.  For  the  elec- 
tric plant  a  small  room  was  partitioned  off  by  a  9-inch  brick  wall  in  the 
passageway  near  the  entrance  from  pit  No.  3.  The  oil  tank  was  set  in 
the  traverse  on  the  north  side  of  the  pit. 

Provision  was  made  for  twenty  16-candlepower  lamps,  and  all  wiring 
was  placed  in  iron-armored  conduits.  The  cost  of  the  plant  under 
contract,  with  the  portable  storage  batteries  for  Eedoubt  A  and  the 
emplacement  in  salient,  was  $4,420,  $2,762.50  to  be  for  this  work,  $1,105 
for  Redoubt  A,  and  $552.50  for  the  emplacement  in  salient  An  arrange- 
ment for  firing  the  mortars  has  been  designed  and  installed,  and  firing 
and  relocating  rooms  built  back  of  the  traverses. 

On  October  1, 1897,  four  full  service  charges  were  fired  from  the  inner 
right  mortar  in  pit  No.  3  to  test  the  platform,  which  was  built  wholly 
of  Portland  cement  concrete.  The  concrete  at  that  time  had  been  in 
place  about  ten  months.  Two  rounds  were  fired  with  the  piece  at  an 
elevation  of  60  degrees  and  two  at  45  degrees.  No  crack,  chipping,  or 
other  defect  was  (Uscemible,  either  in  the  wall  or  upper  surface  of  the 
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platform.  The  sloping  breast-beight  wall  was  practically  aninjored  by 
the  blast,  only  a  few  flakes  of  the  cement  finish  on  the  wall  being 
removed. 

The  total  amount  of  concrete  placed  in  constructing  the  battery  was 
21,741  cable  yards,  divided  as  follows: 

Cubic  yftrds. 

In  main  work 10,712 

In  platformB  in  pits  Nob.  3  and  4  and  part  of  No.  2 1,686 

In  wine  walls 1,585 

In  retaining  walls  around  nits 918 

In  retaining  wall  at  foot  ox  traverses 138 

In  passageways  between  pits 703 

The  cost  of  the  different  parts  of  the  work  and  the  total  cost  of  bat- 
tery may  be  stated  as  follows: 

BUILDIKG  SLOPES. 

78,546  cnbic  yards  of  sand,  at  44  cents $34,560.24 

5,132  cubic  yards  of  clay  and  soil,  at  $1.46 7, 492. 72 

2,818  square  feet  of  sod,  at  28  cents 788.04 

Total  cost  of  slopes 42,842.00 

MAIN  WORK. 

16,712onbicyardsof  concrete,  at  $4.10 $68,519.20 

Total  cost  of  main  work 68,619.20 

PLATFORMS. 

1,685  cubic  yards  of  concrete,  at  $6.568^ $11,067.06 

534  steel  bolts  in  place,  at  $4.695+ '..  2,507.51 

6,034  square  yards  granolithic  finish,  at  $0.1147+ 689.37 

64  pieces  stone.  18  inches  by  3  feet,  by  6  feet  3  inches,  dressed  and  set,  at 

$59.245+ 3^791.74 

.  4  force  pumps  set  and  connected  in  recesses  of  wing  walls,  at  $10.505 42. 02 

16  drain  wells  filled  with  broken  stone,  at$8.305 52.90 

Increasing  diameter  of  wells  9inches 168.50 

Total  cost  of  platforms 18,319.12 

WING  WALLS. 

1,585  cubic  yards  of  concrete,  at  $4.42+ $6,997.09 

Totalcostof  wingwalls 6,997.09 

RBTAINUr'o  WALL  AROUND  P1T8. 

918  cubic  yards  concrete,  at  $5.595+ $5,134.23 

Total  cost  of  retaining  walls 5,134.23 

WALLS  AT  FOOT  OF  TRAVERSES. 

138  cubic  yards  concrete,  at  $6.53 .' $901.14 

.   Totalcostof  trayerse  foot  walls 901.14 

PASSAGEWAYS  BETWEEN  PITS. 

703  cubic  yards  of  concrete,  at  $4.33 $3,043.99 

Total  cost  of  passageways 3,048.99 
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MISCSLLAlfBOnB  1TBM8. 

4  inside  doors  for  mfteazines,  at  $25.25f $101.03 

Firing  apparatns  anatanks  for  electric  plant 1, 193.82 

Belocator  honaes .' 499.55 

Double  trolley  systema  in  magazines 1,479.48 

Spiral  stairs  in  tower 296.00 

Brick  ventilator ; 20.63 

Cutting  niche  in  wall  to  traverse  mortar 28.30 

4  sheet-steel  doors,  at  $46.50 186.00 

Services  of  watchmen 1,213.50 

Cost  of  plant  (abont  56  cents  for  each  cubic  yard  of  all  concrete) 12, 073. 70 

Repairs  to  plant  (about  31  cents  for  each  cubic  yard  of  all  concrete) 6, 729. 34 

Electric  plant : 2,762.50 

Hauling  mortars,  carriages,  and  miscellaneous  material 1, 010. 46 

Total  cost  of  miscellaneous  items 27,594.31 

The  above  items  do  not  include  saperintendence,  aud  indicate  the 
total  cost  of  the  battery  to  have  been  $173,350.98. 

Of  the  amonnt  provided  for  this  battery,  $4,657.50  was  transferred 
to  other  works,  and  $6,767.25  was  expended  for  labor  in  connection 
with  construction  of  railroad  to  connect  with  Chesapeake  and  Ohio 
tracks. 

Money  statement. 

July  1, 1897,  balance  unexpended $67,338.12 

June  30, 1898,  amount  transferred  to  other  works  during  fiscal . 

year $4,657.50 

June  30, 1898,  amount  expended  during  fiscal  year 52, 907. 30 

,.  57,564.80 

July  1, 1898,  balance  unexpended 9,773.32 

July  1,1898,  outstanding  liabilities 6,035.00 

July  1, 1898,  balance  available 3,738.82 


ALLOTHKNTS. 

Act  February  24, 1891,  allotment  of  March  18,1896 $5,118.50 

Act  March  2, 1895,  allotment  of  March  11, 1895 94,881.50 

Act  June  6, 1896,  aUotment  of  July  1, 1896 100,000.00 

Total 200,000.00 

Amount  transferred  to  other  works 4,657.50 

Amount  available  for  battery 195,342.50 

AbBiraet  of  bids  far  furnishing  and  setting  up  an  electric-lighting  plant  received  in 
response  to  advertisenient  dated  November  16, 1897,  and  opened  by  Capt.  Thomas  L, 
Casey,  Corps  of  Engineers,  United  States  Army,  at  Norfolk,  Va,,  at  12  o'eloeJc  noon 
December  tS,  1897. 


V 

Kome  and  address  of  bidder. 

Amount  bid. 

Ko. 

Claaa  B.— 
1  nonporta- 
ble and  2 
portable 
atorage  bat- 
terieain 
traya. 

Craas  0— 

Wiring, 
lampa.  out* 

onta, 

ewitchea, 

etc 

Por  com* 
plete 
plant. 

1 

Electric  Storaeo  Batterv  Co..  Philadelohia.  Pa 

$2,530.00 
2,949.90 
2.530.00 
2,530.00 

2 

BriggB  and  Woodward.Biooklyo,  N.  Y 

$1.W1.80 
1;M6.00 

i.Bsaoo 

1,894.00 

12,428.25 
1,267.00 

3 

4 

Spri^gue  Electric  Oo..New  York.  N.  Y 

We8teniEleotrloCo.,NewYorlc,N.Y 

Qeneral  Electric  Co.,  Baltimore.  Md 

$5,848.00 

5 

e 

Jaa.L.Belote,Korfolk,Va '. ^'.. 

2,930.00 
2,890.00 

1,100.00 
790.00 

7 

4,410.00 
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Abetrttot  of  eantraot  in  f&rce. 


Name  of  oontraotor. 

Date  of  ap- 
proval. 

Dateofboffin- 
ning  work. 

Date  of  expi- 
ration. 

If eCftT-HowArd  Biiffineerinff  Co  - 

Mar.  18. 1898 

Feb.  1X1886 

Hay  12,1888 

Platform  for  8ineh  rifle  on  A.  R.  F.  barbette  carriage^  model  1892. — 
Funds  were  provided  for  this  work  by  transfer  from  the  allotments  for 
the  mortar  battery. 

The  rifle  was  mounted  for  some  time  on  a  platform  at  the  northern 
end  of  the  water  battery  for  use  in  target  practice,  and  as  this  posi- 
tion would  be  disadvantageous  in  case  of  an  emergency  it  was  consid- 
ered advisable  to  make,  it  a  part  of  the  permanent  defense  by  placing 
it  on  a  platform  behind  the  cover  of  the  mining  casemate. 

Work  was  commenced  on  the  platform  March  15, 1898,  and  the  gun 
and  carriage  had  been  transferred  and  mounted  early  in  June,  1898. 
A  small  magazine  was  constructed  near  the  covered  way  to  serve  the 
piece.  The  platform  and  magazine  cost  $1,608.08,  210.37  cubic  yards 
of  concrete  being  used  for  the  work. 

Money  statement. 

June  dOy  1898,  amount  allotted  daring  fiBoal  vear $1, 800. 00 

Jane  30, 1898,  amount  expended  daring  fiBcalyear  ..- 1,544.70 

July  1,1898,  balance  unexpended 255.90 

July  1,1898,  outfltanding  liabilities 68.88 

July  1,1898,  balance  available 191.92 

Observation  stations. — At  the  request  oi  the  commanding  ofQcer,  the 
construction  of  two  observation  stations  was  authorized.  Sites  for 
them  were  selected,  and  both  have  been  completed  and  the  instruments 
installed. 

Money  statement. 

June  80, 1898,  amount  allotted  during  fiscal  year $500.00 

June  SO,  1898,  amount  expended  during  fiscal  year 499. 89 

July  1,1898,  balance  unexpended .61 

Mining  casemate. — The  construction  of  this,  the  second,  mining  case- 
mate at  this  place  was  begun  in  June,  1897.  The  casemate  and  gallery 
had  been  completed  at  the  close  of  the  fiscal  year. 

To  construct  the  casemate  and  passage  707  cubic  yards  of  concrete 
was  consumed  and  for  the  gallery,  72  feet  long,  251  cubic  yards  addi- 
tional. 12,502  cubic  yards  of  sand  was  hauled  from  the  dunes  below 
the  old  cemetery  and  placed  in  the  protecting  slope  in  front  of  the 
casemate  and  over  the  operating  room  and  passage  and'  the  slopes 
were  covered  with  245  cubic  yards  of  clay,  244  cubic  yards  of  soil,  and 
1,559  square  feet  of  sod.  A  retaining  wall  was  built  at  the  foot  of  the 
interior  slopes  with  127.4  cubic  yards  of  concrete,  and  17  cubic  yards 
used  for  roadway  of  the  double  caponiere.  A  footing  slope  of  old  con- 
crete was  built  along  the  extenor  slope  of  the  face  cover. 

The  excavation  for  the  cable  gallery  was  made  to  reference  —2,  where 
the  material  was  found  to  be  very  soft  throughout  its  entire  length. 
A  secure  foundation  was  made  with  old  concrete  and  stone  and  sheet 
piling  driven  so  that  the  trench  could  be  kept  dry  for  laying  the  con- 
crete for  the  gallery. 
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A  balance  of  aboat  $5,000  will  be  left  from  the  $21,000  provided  for 
tbe  work  when  all  expenses  are  paid. 

An  allotment  of  $150  was  made  daring  the  fiscal  year  for  providing 
storage  facilities  for  delicate  instruments  issued  for  use  in  connection 
with  the  submarine-mine  defense,  $20  of  which  has  been  expended  for 
that  purpose. 

MoMijf  statement. 

July  1, 1887,  balance  unexpended $20,978.03 

June  30, 1888,  amoani  allotted  during  ftsoal  year «.         IM.OO 

21,128.03 
Jnne  30, 1896,  amonnt  expended  diuing  fiscal  year 14,603.93 

July  1^1898,  balance  unexpended 6,524.10 

Joly  1, 1896,  outstanding  liabilities 990.40 

July  1, 1896,  balanoeavaUable 5,638.70 

Allolmenta. 

Act  March  3,  1897,  allotment  of  June  3,  1897 $21,000.00 

Act  Marob  3, 1897,  aUotment  of  August  10, 1897 150.00 

Total 21,150.00 

Cable  storage  tank. — A  storage  tank  of  concrete  with  a  capacity  for 
30  drums  of  cable  was  constructed  under  contract,  at  a  cost  of  $2,072.79. 
The  contract  price  for  the  tank,  with  overhead  traveler,  was  $1,560,  and 
the  balance  of  the  cost  was  for  inspection  and  connecting  tank  with 
water  supply. 

Money  statement. 

July  1, 1897,  balance  unexpended $1,907.21 

June  30, 1898,  amount  expended  during  fiscal  year $1, 880. 00 

June  30, 1698,  lepaid  to  appropriation 27.21 

1,907.21 

Allotment. 

AotJane6^1896,  allotment  of  April  6, 1897 $2,100.00 

'     Ah$traot  of  contract  in  force. 


Name  of  oontractor. 

Date  of  ap- 
proval. 

Dateofbesin- 
ningwork. 

Date  of  ex- 
piration. 

JohnH.  Brinsoii 

May  26,1897 

May  20,1897 

Nov.  89.1887 

Breakwater  and  hea^h  protection. — It  was  noticed  in  September,  1897, 
tbat  tbe  breakwater  was  somewhat  disintegrated  along  its  lower  parts, 
dne,  probably,  to  tbe  solvent  action  of  the  sea  water  and  impact  of  peb- 
bles. In  some  parts  it  has  been  eroded  to  a  depth  of  6  inches.  The 
condition  has  not  changed  materially,  and  at  present  the  stability  of 
the  breakwater  is  not  endangered.  The  jetties  on  the  beach  remain  in 
good  condition. 

Artesian  well. — ^No  work  has  been  done  and  no  expenditures  made  on 
account  of  this  work  during  the  fiscal  year  ended  June  30, 1898. 

Money  statement. 

Jnly  1, 1897,  balance  unexpended $5,908.95 

Jnly  1,1808,  balance  unexpended 5,908.95 

Appropriation. 
Act  February  24^1891 $6,000.00 
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Preservation  and  repair  of  fortifications. — The  bridges  over  moat 
have  been  repaired  and  a  new  board  walk  laid  from  the  main  street  to 
the  south  end  of  the  water  battery.  The  engineer  quarters  have  been 
repaired  and  office  and  storehouses  painted.  All  the  quarters  have 
been  connected  with  the  Newport  News  water  system,  at  a  cost  of  $150. 

A  survey  and  map  of  the  entire  reservation  was  made  and  placed  on 
file.  A  discrepancy  in  the  marking  of  the  northern  boundary  was  dis- 
covered, giving  the  United  States  80,000  square  feet  more  land. 

Money  statement 

July  1,1897,  balance  unexpended $150.00 

June  30;  1898,  amount  allotted  daring  fiscal  year 3,500.00 

3,650.00 
Jane  80, 1898,  amount  expended  daring  fiscal  year 3,648.12 

Jaly  1, 1898,  balance  nnexpended 1.88 

AUotmenta, 

Act  March  3, 1897,  allotment  of  May  13, 1897 $150.00 

Act  March  3, 1897,  allotment  of  June  14, 1897 3,000.00 

Act  March  3, 1897,  allotment  of  November  1, 1897 500.00 

Total 3,650.00 

Fort  Wool,  Va. — ^This  is  an  inclosed  casemated  fort.  It  was  begun 
in  1818  by  forming  an  artificial  foundation  of  stones  of  random  sizes 
unloaded  upon  a  10-foot  shoal,  selected  as  the  site  of  the  work.  When 
the  scarp  walls  and  piers  had  reached  a  height  to  include  the  lintels  of 
the  lower  tier  of  embrasures  settlement  began  and  work  was  stopped 
after  piling  a  quantity  of  stone  upon  the  walls  sufficient  to  bring  upon 
the  foundation  a  pressure  somewhat  exceeding  that  of  the  finished  work. 

The  work  of  construction  was  resumed  in  1858,  and  when  it  was  sus- 
pended 52  casemates  of  the  lower  tier,  with  iron-throated  embra- 
sures, were  finished  and  ready  for  guns.  On  the  second  tier  the  scarp 
walls  and  piers  of  those  portions  of  the  work  bearing  on  the  channel 
had  reached  nearly  to  the  height  of  the  embrasure  lintels,  the  embrasure 
irons  hsul  been  set,  and  the  floors  of  most  of  the  casemates  paved.  On 
the  gorge  faces  very  little  work  had  been  done. 

There  is  a  quantity  of  public  property,  such  as  building  material,  etc., 
stored  in.  the  fort.    A  fort  keeper  is  in  charge  of  the  public  properly. 

The  fort  has  remained  in  charge  of  a  custodian  during  the  year. 

Money  statement. 

Jnly  1, 1897,  balance  nnexpended.. $095.11 

Jnne  30, 1898,  amount  expended  daring  fiscal  year 600. 00 

July  1,  1898,  balance  nnexpended 95.11 

July  1,1898,  outBtauding  liabilities 60.00 

July  1,1898,  balance  available 45.11 

Allotment 
Act  March  3,  1897,  allotment  of  June  14, 1897 $426.00 

The  following  operations  were  carried  on  under  allotments  firom  the 
appropriation  for  "National  Defense,'^  act  of  March  9, 1898: 

Three  10-ineh  gun  emplacements. — A  provisional  allotment  was  made 
for  these  emplacements  on  March  18, 1898,  of  $75,000,  and  on  June  11, 
1898,  $50,000  additional  was  allotted. 
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The  emplacements  are  being  constructed  in  one  2gan  redoubt  known 
as.  C,  and  situated  on  the  beach  front  northeast  of  Kedoubt  A.  The 
other  emplacement  is  to  form  the  right  half  of  Bedonbt  B.  With  the 
exception  of  the  latter,  which  was  necessarily  modified  to  correspond 
with  the  left  half  of  the  redoubt,  the  plans  follow  the  latest  designs  of 
The  Board  of  Engineers. 

Work  of  construction  was  commenced  on  the  right  half  of  Redoubt  B 
on  March  21, 1898,  and  on  Bedonbt  0  March  29,  1898.  For  the  latter  a 
ofoot  cube  mixer  was  purchased  and  set  up.  It  was  also  necessary  to 
purchase  a  new  locomotive  and  about  one-half  mile  of  steel  rails,  with 
necessary  ties.  Two  derricks  were  placed,  a  loop  of  track  laid  around 
the  site  of  the  battery,  and  a  cement  house  of  4,000  barrels  capacity 
erected. 

EEDOUBT  o. 

On  June  1, 1898,  the  platforms  proper  of  Eedoubt  0  were  ready  for 
the  base  ring,  and  by  June  30, 1898,  the  concrete  of  the  battery  was  in 
position  to  reference  22. 

Before  any  concrete  could  be  placed  a  filling  of  5  feet  for  the  foun- 
dation of  the  battery  had  to  be  made.  In  the  absence  of  the  railroad 
material  necessary  to  extend  the  track  a  suflicient  distance  to  permit 
the  sand  to  be  brought  in  cars,  resort  was  had  to  horse  and  cart  for 
moving  the  sand  for  the  fill.  There  were  no  dunes  in  the  vicinity  of 
the  work  and  the  sand  was  taken  from  the  beach,  and  the  haul  was  a 
heavy  one  through  the  sand,  so  that  the  carts  could  not  be  loaded  full. 
This  method,  together  with  the  nonreceipt  of  bolts  and  construction 
material,  retarded  the  work  to  some  extent. 

During  the  fiscal  year  the  following  work  has  been  done:  3,725  cubic 
yards  of  concrete  have  been  placed,  a  retaining  wall  of  old  concrete 
built  at  the  foot  of  the  exterior  slope,  and  2,186  cubic  yards  of  sand 
hauled  from  dunes  near  old  cemetery  and  deposited  in  the  slope. 

RIGHT  HALF  OP  REDOUBT  B. 

The  main  work  of  this  emplacement  had  been  brought  up  to  refer- 
ence 18  at  the  close  of  the  fiscal  year  by  placing  1,067  cubic  yards  of 
concrete.  The  sand  excavated  for  the  foundation  amounted  to  10,390 
cubic  yards,  and  has  been  placed  in  the  slope. 

The  material  for  concreteibr  both  redoubts  has  been  purchased  under 
oral  agreement,  but  the  prices  for  which  it  is  obtained  are  the  same  as 
that  purchased  under  contract  for  the  left  half  of  Bedoubt  B. 

Money  statement 

Jane  30, 1898,  amount  allotted  during  fiscal  year $125, 000.00 

Juno  30, 1898,  amount  expended  daring  fiscal  year 26, 977. 20 

July  1, 1898, balance  unexpended 98,022.80 

July  1, 1898,  outstanding  liabilities 20,340.48 

July  1, 1898,  balance  available 77,682.32 

Act  March  9, 1898,  allotment  of  March  18, 1898 $75,000,00 

Act  March  9, 1898,  aUotment  of  Jane  11, 1898 50.000.00 

Total 125,000.00 

BNa  98 U 


690    REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY. 

Four  4.73-inch  rapid-fire  gun  emplacenienU. — ^The  construction  of  two 
emplacements  and  platforms  for  these  guns  was  ordered  April  6, 1898, 
and  the  other  two  on  April  13,  1898,  an  aggregate  of  $18,009  being 
allotted  for  the  work. 

According  to  the  project  for  rapid-fire  armament,  these  gons  were 
intended  Ibr  bastions  1  and  2  of  the  main  work,  bat  for  obvious  reasons 
authority  was  granted  to  mount  them  on  platforms  on  the  barbette  tier 
of  front  4  and  the  work  was  commenced  on  two  of  the  platforms  on 
April  13, 1898,  and  they  were  completed  April  30, 1898.  One  other  was 
started  and  completed  in  June,  1898.  Construction  of  the  other  platform 
has  been  deferred  until  the  gun  and  mount  arrive. 

Five  old  platforms  occupied  the  sites  selected  for  the  three  guns, 
and  they  were  removed  and  81  cubic  yards  of  excavation  made  for  the 
platforms  and  magazine.  The  amount  of  concrete  laid  for  each  plat- 
form was  47J  cubic  yards.  The  top  surfaces  of  the  platforms  have 
been  made  in  granolithic  finish  and  two  sets  of  movable  steps  pro- 
vided for  each. 

In  constructing  the  magazine  36  cubic  yards  of  concrete  was  placed. 

Money  statement. 

Jnne  SO,  1898,  amount  allotted  during  fiscal  vear $18, 000. 00 

Jane  30, 1898,  amonnt  expended  during  fiscal  year 1, 968. 70 

July  1, 1898,  balance  unexpended : 16,086.30 

July  1, 1898,  outstanding  liabilities 133.94 

July  1, 1898,  balance  ayailable 15,902.36 

AUotmenU, 

Act  March  9, 1898,  allotment  of  AprU  6, 1898 $12,000.00 

Act  March  9, 1898,  allotment  of  AprU  13, 1898 6,000.00 

Total •. 18,000.00 

Platforms  for  four  8-inoh  rifles  on  parapet. — ^Tbis  work  is  of  a  tem- 
porary nature,  and  the  construction  of  these  platforms  was  not  con- 
templated in  the  approved  project. 

The  first  of  the  four  platforms  was  ordered  to  be  constructed  on 
April  4, 1898,  at  a  cost  of  $2,000.  The  site  selected  was  that  occupied 
by  a  15-inch  smooth-bore  gun  in  the  apex  of  the  angle  of  Bastion  No.  3. 
The  gun  and  carriage  of  this  piece,  as  also  the  guns  and  carriages  of 
two  8-inch  converted  rifles,  were  necessarily  dismounted.  The  platform 
of  the  former  was  removed  and  60  cubic  yards  excavated  for  the  foun- 
dation of  the  8-inch  rifle  platform.  Sixty-nine  cubic  yards  of  concrete 
was  necessary  to  construct  the  platform. 

The  gun  and  carriage  had  been  mounted  on  June  15. 1898. 

By  telegram  of  April  16,  1898,  three  additional  platforms  for  the 
same  armament  were  authorized,  and  on  April  28, 1898,  $6,000  was 
allotted  for  the  work  of  construction. 

Before  the  foundations  for  the  platforms  could  be  laid  the  removal 
of  five  old  platforms  and  the  excavation  of  180  cubic  yards  of  material 
was  necessary. 

After  the  erection  of  required  sheathing  255  cubic  yards  of  concrete 
was  placed  for  the  platforms,  or  an  average  of  85  cubic  yards  for  each. 

By  June  15, 1898,  the  guns  and  carriages  had  been  mounted  on  the 
platform  located  in  Bastion  No.  2  and  on  one  of  the  other  platforms  on 
front  3.  At  the  close  of  the  fiscal  year  the  carriage  for  the  fonrUi  gun 
was  in  position. 
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Money  statement 

Jane  30, 1898,  amoimt  allotted  dnrinff  fiscal  year $8,000.00 

June  30,  1898,  amount  expended  donng  fiscal  year 8,065.83 

July  1, 1898,  balance  onexpended 4,934.17 

July  1, 1898,  outstanding  UabiUties 7.50 

July  1, 1898,  balance  available 4,926.07 

Allotments, 

Act  Marcb  9, 1898,  aUotment  of  April  4, 1898 $2, 000. 00 

Act  March  9, 1898,  allotment  of  April  28, 1898 6, 000.00 

Total 8,000.00 

Reinforcing  water-battery  magazines. — These  magazines  are  located 
one  at  each  end  of  the  water  battery  and  serve  all  the  guns  therein. 
They  were  unprotected  on  the  channel  front,  except  by  their  masonry 
walls,  and  were  consequently  liable  to  damage  during  an  attack. 

The  work  done  in  giving  the  additional  protection  was  the  placing  of 
263  cubic  yards  of  sand  in  front  of  them,  building  a  retaining  wall  of 
old  concrete,  and  in  addition  constructing  cribs  at  each  and  filling 
same  with  250  bags  of  sand. 

It  is  intended  to  cover  the  sand  protection  with  clay,  soil,  and  sod, 
which  will  require  aD^pt  30  cubic  yards  each  of  clay  and  soil  and  200 
square  feet  of  sod. 

Money  statement 

June  30, 1898,  amount  aUotted  during  fiscal  year $800.00 

June  30, 1898,  amount  expended  during  fiscal  year 143.44 

July  1, 1898,  balance  unexpended 156.56 

Allotment, 
Act  March  9,  1898,  aUotment  of  April  28, 1898 $300.00 

Torpedo  defense,  Hampton  Roads,  Virginia. — ^Prior  to  the  receipt  of 
telegraphic  instructions,  on  April  22, 1898,  to  plant  mines,  all  the  cable 
required  for  one  grand  group  had  been  run  out  from  the  casemate  and 
laid  in  Hampton  Eoads,  but  this  had  become  so  entangled  that  only 
eight  mines  could  be  properly  spaced  in  the  leads  when  instructions 
were  received.    The  first  mines  were  planted  on  Sunday,  April  24, 1898. 

The  depth  of  water,  varying  direction  of  the  tidal  flow  on  the  surface 
and  at  the  bottom,  and  weather  conditions  rendered  the  planting  of  the 
mines  by  the  method  prescribed  in  the  Torpedo  Manual  impossible,  and 
the  mines  were  planted  with  single  leads,  in  single  or  double  skirmish 
lines,  for  automatic  action.  The  number  of  mines  on  each  line  varied 
from  6  to  15. 

In  all  108  mines  have  been  planted.  Two  groups  of  three  mines  each, 
for  judgment  firing,  were  planted  in  the  open  channel  32  feet  below  the 
surface  of  the  water. 

The  regulations  for  the  navigation  of  the  mined  field  were  promul- 
gated on  April  24, 1898,  in  accordance  with  instructions,  and  on  April 
27, 1898.  were  modified  to  permit  navigation  between  the  hours  of  4  a. 
m.  and  o  p.  m. 

Bepairs  to  the  mine  field  have  been  a  daily  necessity,  due  to  natural 
causes  in  some  instances,  but  in  most  part  due  to  the  carelessness 
and  indifference  of  masters  of  vessels  passing  through  the  field.  The 
greatest  source  of  trouble  came  from  broken  mine  leads  and  from  leaks, 
the  latter  probably  due  to  the  chafing  of  the  insulation  from  the  cable 
by  contact  with  the  mooring  rope,  on  account  of  the  rotary  motion  given 
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the  mine  by  the  tidal  carreat  and  by  being  moved  about  by  high  seas 
and  swells  from  passing  steamers.  The  broken  leads  occorred  from 
contact  with  boat  propellers,  and  in  one  instance  a  mine  was  sunk,  the 
casing  being  cut  to  such  an  extent  that  the  entire  charge  of  dynamite 
had  run  out  when  the  mine  was  recov^ed. 

Fishing  skiU's,  in  pairs,  lashed  together  by  stanchions  at  each  end, 
were  used  in  planting  the  mines.  In  planting  the  doable  boat  was 
anchored,  a  sounding  taken  and  the  anchor  suspended  from  one  of  the 
crosspieces,  the  mooring  rope  shackled  to  the  mine,  which  was  then 
dropped  overboard  and  put  in  position  by  cutting  the  rope  suspending 
the  anchor.  In  favorable  weather  six  to  eight  mines  were  planted 
daring  each  tide  by  this  method. 

In  the  casemate  near  Bedoubt  A  electric  batteries  for  firing,  testing, 
and  signaling,  and  transformer  and  oil  engine  for  charging  the  storage 
batteries,  were  set  up. 

At  the  close  of  the  fiscal  year  the  foundation  had  been  laid  for  the 
25-horsepower  oil  engine  to  be  used  in  operating  a  36-inch  projector 
and  the  engine  set  up. 

Surplus  cable  has  been  stored  in  the  tank  constructed  for  the  pur- 
pose.   The  ends  of  this  cable  were  insulated  before  being  stored. 

Three  tugboats  have  been  constantly  on  duty  patrolling  the  mine 
field  and  planting  mines  since  April  24, 1898. 

Money  statement 

Jane  80, 1S98,  amonnt  allotted  daring  fiscal  year $27,000.00 

Jane  90, 1898,  amonnt  expended  during  ilncal  year 9,  S29.34 

Jnly  1, 1898,  balance  anexpended 17,670.76 

July  1, 1898,  outBtanding  liabilities 15,802.06 

July  1, 1898,  balance  available 1,868.70 

Allotments, 

Kational  Defense,  act  March  9, 1898 : 

Allotmentof  March  18,1898 $1,000.00 

Allotment  of  AprU  4, 1898 6,000.00 

Allotment  of  April  28. 1898 10,000.00 

Torpedoes  for  Harbor  Defense,  January  1, 1899: 

Act  May  4, 1898,  allotment  of  June  11, 1898 10,000.00 

Total 27,000.00 


4  J. 

DEFENSES  OP  THE  COAST  OF  NORTH  CAROLINA. 

Officer  in  cbarge,  Capt.  William  E,  Craigbill,  Corps  of  Enginewps; 
assistants,  Lieut.  Edgar  Jadwin,  Corps  of  Engineers,  nntil  October  12, 
1897,  and  Lient  Jolin  C.  Oakes,  Cor}>s  of  Engineers,  since  September 
30, 1897.  Division  Engineer,  Brig.  Gen.  Peter  C.  Eains,  U.  8.  Volun- 
tee];s.  Colonel,  Corps  of  Engineers. 

Defense  at  the  entrance  to  Beaufort  Harbor, — After  tbe  commencement 
of  the  war  with  Spain  the  carriages  of  two  lOO-pounder  Parrott  rifles 
were  pat  in  fairly  good  order,  and  one  of  the  guns  was  tnoved  to  a 
new  and  more  advantageous  position.  Two  10-inch  S.  B.  mortars  were 
mounted  on  the  covered  way  and  a  magazine  arranged  for  them.  Two 
platforms  for  the  same  mortars  were  also  arranged  on  the  parade  of 
the  fort.  Splinter-proof  traverses  were  built  for  the  protection  of  the 
gans  and  mortars. 
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Money  statement 

**  HATIONAIi  DEVEKBB,  ACT  MARCH  9,   1898. 

Amount  allotted $3,000.00 

June  30, 1898,  amonnt  expended  during  fiscal  year 2,464.55 

July  1, 1898,  balance  unexpended « 535.45 

July  1, 1898,  ontetanding  liabilities 318.80 

July  1, 1898,  balance  available 216.65 

Fw't  at  Sauthportj  near  the  mouth  of  Oa^e  Fear  River. — ^This  consists 
of  a  small  reservation  with  one  substantial  brick  building  on  it.  Noth- 
ing has  been  done  to  this  fort  except  some  small  repairs  to  the  build- 
ing, which  is  used  for  various  purposes  of  the  Engineer  Department. 

Summons  in  case  of  suits  for  possession  of  the  reservation  were 
served  on  thie  officer  in  charge  by  parties  claiming  to  have  acquired 
rights  to  the  property.  Copies  were  forwarded  to  the  Office  of  the  Chief 
of  Engineers  May  31, 1898,  and  are  now  in  the  hands  of  the  United 
States  district  attorney. 

Money  statement 

July  1,1897,  balance  unexpended $225.00 

June  30, 1898,  amount  expended  during  fiscal  year 225.00 

Defense  at  the  mouth  of  Cape  Fear  River. — Near  the  fbot  of  the  glacis 
the  battery  for  four  8-inch  rifles  on  disappearing  carriages,  model  1894, 
was,  at  the  beginning  of  the  fiscal  year,  in  progress  under  contract 
with  John  L.  Grim,  of  Philadelphia,  for  three  emplacements.  The  con- 
tract time  expired  on  December  1,  but  was  extended  until  December  31. 

The  guns  and  carriages  for  three  emplacements  were  mounted  by 
hired  labor  in  January  and  February,  and  the  three  emplacements 
turned  over  to  the  artillery  garrison  in  March. 

The  fourth  emplacement  for  one  8-inch  B.  L.  rifle  on  disappearing 
carriage,  model  1896,  was  built  under  the  appropriation  for  ^^JNational 
Defense,"  act  of  March  9, 1898,  and  was  completed,  except  some  of  the 
smaller  details.  The  armament  was  received  and  mounted  during 
the  progress  of  the  work.  This  emplacement  is  on  the  right  of  the 
three  previously  built.  Between  it  and  the  older  work  a  platform  and 
magazine  for  a  5-inch  rapid-fire  gun  on  balance-piUar  mounting  was 
arranged  fbr. 

Th«  masonry  and  part  of  the  sand  parapet  of  an  emplacement  for  a 
4.72-inch  rapid-fire  gun  on  a  pedestal  mount  was  built  on  the  parapet 
of  the  old  fort  under  appropriation  for  <^ National  Defense."  One  of  the 
bomb-proof  rooms  of  the  fort  was  strengthened  and  arranged  for  a 
maganne. 

This  emplacement  is  adjacent  to  the  battery  for  two  12-inch  guns 
under  construction  and  will  be  completed  in  connection  with  that 
battery. 

A  battery  for  two  12-inch  rifles  on  barbette  nondisappearing  car- 
riages was  commenced  under  the  appropriation  for  <^ National  Defense," 
in  May. 

At  the  close  of  the  year  the  platforms  had  been  completed,  necessary 
plant  installed,  the  excavation  for  the  masonry  completed,  and  the 
masonry  advanced  to  about  the  level  of  the  tops  of  the  magazines. 

Plans  were  prepared  and  submitted  for  approval  for  a  battery  of 
eight  12-inch  B.  L.  mortars,  but  work  had  not  commenced  at  the  end 
of  the  year. 
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Money  statementi. 

GUH  AMD  MOBTAB  BATTKRIEfr— BMPLACEMBNT8.      (OONTBACT.) 

July  1, 1897,  balanoe  unexpended $106,693.45 

Amonnt  transferred  to  <' Snperintendenoe  "  aooonnt 3,000.00 

103,693.45 
June  30, 1898,  amoont  expended  during  fiacal  year 101,663.06 

July  1, 1898,  balance  unexpended 2,040.39 

July  1, 1898,  outstanding  fiabUlties .38 

July  1,1898,  balance  available 2,040.01 

Superintendence. 

July  1, 1897,  balance  unexpended $3,987.57 

November,  1897,  transferred  ftom  contract  account 3,000.00 

6,987.57 
June  30, 1898.  amount  expended  during  fiscal  year 6, 323. 19 

July  1, 1898^  balanoe  unexpended 664.38 

July  1,1898,  outstanding  fiabiUties 2.33 

July  1,1898,  balance  available 662.06 

Mounting  ihrm  S-inek  guns  and  carriagee, 

July  12.  IW.  amount  allotted $8,000.00 

June  30, 1898, amount  expended  during  fiscal  year 2,962.26 

July  1, 1898,  balance  unexpended 37.74 

July  1, 1898,  outstanding  liabilities 2.50 

July  1, 1898,  balance  available 85.24 

NATIONAL  DBFBNBB,  ACT  OF  MABGH  9,  1898. 

One  8-inch  gun  emplacement 

Amount  allotted $40,000.00 

June  30, 1898, amount  expended  during  fiscal  year 39,973.69 

July  1, 1898,  balance  unexpended 26.31 

July  1, 1898,  outstanding  liabilities 1,697.10 

July  1, 1398,  balance  available •—1,670.79 

Mounting  B,  JP.  gun$. 

Amount  allotted $3^000.00 

June  30, 1898,  amount  expended  during  fiscal  year 2, 652. 38 

July  1, 1898,  balance  unexpended 347.62 

July  1, 1898,  outstanding  liabilities 2, 012. 80 

July  1, 1898,  balance  available t— 1,665.18 

l\po  li-inoh  gun  mnplaoemente. 

Amount  allotted $90,000.00 

June  30, 1898,  amount  expended  during  fiscal  year 60,818.96 

July  1, 1898,  balance  unexpended 29, 181. 04 

July  1, 1898,  outstanding  liabilities 36,657.77 

July  1, 1898,  balance  available t— 7,376.73 

Submarine  mines. — ^The  torpedo  casemate  was  fitted  up  for  service, 
the  operating  apparatus  received  and  set  up,  a  chart  of  the  harbor  on 

*  Covered  by  an  indebtedness  due  from  one  R.  F.  gun  emplacement. 

t  Covered  by  amonnt  allotted  since  close  of  fiscid  year. 

X  Covered  by  additional  allotment  subsequent  to  June  30, 1898. 
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zinc  prepared,  base-end  stations  for  jadgment  firing  arranged  and  con- 
nected by  telephone  with  the  casemate,  and  a  grand  group  of  torpedoes 
received,  loaded,  and  planted  in  the  channel. 

The  sand  covering  of  the  casemate  had  been  blown  away  by  the  wind 
to  a  considerable  extent.  This  was  restored  and  covered  with  sod  from 
the  marsh  as  a  protection. 

The  entrance  to  the  casemate  was  indirectly  exposed  to  fire  through 
open  rooms  and  passages  of  the  old  works.  Sand  was  placed  against 
the  exposed  ends  of  these. 

Money  statements. 

T0RPBD0E8  FOR  HARBOR  DEFENSE. 

July  1, 1S97,  balance  unexpended $360.00 

March  1,1898,  amonnt  allotted 150.00 

500.00 
Jane  30, 1898,  amonnt  exx>ended  daring  fiscal  year 236.68 

July  1, 1898,  balance  nnezpended 263.32 

Jnlyl,  1898, ontetanding  liabilities.: 21.44 

Jnly  1, 1898,  balance  available 241.88 

NATIONAL  DEFENSE,  ACT  OF  MARCH  9,  1898. 

Amount  allotted $10,450.00 

June  30, 1898,  amount  expended  during  fiscal  year 8,032.65 

July  1, 1898,  balance  unexpended 2,417.46 

July  1, 1898,  outstanding  liabilities 1,991.32 

July  1, 1898,  balance  ayailable 426.13 

bepobt  of  libut.  john  0.  oaees,  oobps  of  enainbbbs. 

United  States  Enghneeb  Office, 

Fort  Caswell,  N.  0.,  July  6, 1898. 
OaptaiN:  I  have  the  honor  to  sabmit  the  following  report  of  opera- 
tions at  the  month  of  Gape  Fear  Eiver^  North  Carolina,  for  the  year 
ending  Jnne  30, 1898. 
These  operations  include  the  following  emplacements: 
1.  The  completion  of  three  8'inch  B.  L.  rifles. — ^This  work  was  begun 
last  year  under  contract  and  at  the  beginning  of  this  year  (fiscal)  one 
emplacement  was  partially  completed,  2,286.5  cubic  yards  of  concrete 
being  in  place^  or  about  one-half  of  total  amount  for  that  emplacement 
The  contract  expired  December  1, 1897 ;  was  extended  one  month.    For 
plant  and  methods  see  report  of  Lieut.  Edgar  Jadwin,  Corps  of  Engi- 
neers, from  this  office,  dated  Wilmington,  N.  0.,  June  30,  1897.    In 
connection  with  this  contract  a  shell  road  was  built  from  the  dock 
to  battery,  about  one-half  mile  in  length,  at  the  following  cost  to  the 
Government: 

Embankment:  3y682;9  cnbio  yards  at  27  cents  and  798.61  onbic  yards  at  13 

oents $1,098.20 

Tarfinffj  2,964.6  square  yards  at  19  cents 563.26 

Shells,  7,878.75  bnshels  at  4  cents 315.13 

Total 1,976.59 

The  sand  parapet  and  gronnd  behind  battery  were  tnrfed— 4,852.7  square 

yards,  at  24  cents 1,164.66 

Nine  cisterns  were  bnilt ;  capacity,  49,500  gallons ;  cost,  $65  each 585. 00 

An  electric  light  plant  was  installed: 

Material  cost $2,313.62 

Labor 126.84 

2,440.46 
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Upon  completion  of  this  work  the  plant  was  removed  and  stored,  and 
the  battery  made  ready  to  be  turned  over  to  the  artillery. 

2.  Completion  of  the  fourth  emplacement  for  an  S-inch  B.  L.  rifle. — On 
March  18  an  order  was  received  at  this  office  to  begin  work  on  a  fourth 
emplacement  for  8-inch  B.  L.  rifle  and  to  begin  mixing  concrete  for 
platform  by  hand.  Work  was  begun  immediately  both  on  plant  and 
platform,  and  work  continued  day  and  night  until  completed.  On 
March  25  the  platform  was  finished.  Began  mixing  concrete  in  mixer 
on  March  29,  and  finished  battery,  with  exception  of  trolleys,  railings, 
and  steps,  May  12, 1898. 

3.  The  construction  of  two  emplacements^  one  for  4.74nch  JR.  F.  gtin 
and  one  for  5-inch  B.  F.  gun.—The  5-inch  R.  F.  emplacement  was  incor- 
porated in  the  fourth  emplacement  for  8-inch  B.  L.  rifle,  and  was  com- 
pleted when  that  emplacement  was  completed. 

The  4.7-inch  B.  F.  emplacement  was  built  on  the  parapet  of  the  old 
fort  and  the  concrete  mixed  by  hand.  For  a  magazine  for  this  emplace- 
ment one  of  the  casemates  of  the  old  fort  was  utilized,  building  the 
emplacement  over  it.  The  guns  for  these  two  emplacements  have  not 
yet  been  received.  The  excavation  for  this  emplacement  was  begun 
April  8,  stopped  April  12,  begun  19th,  finished,  and  concrete  began  on 
21st,  and  concrete  finished  April  28, 1898. 

4.  Partial  construction  of  two  emplacetnents  for  12-inch  B.  L.  rifles^ 
mounted  *'cn  harhette,^^ — Before  the  work  on  the  fourth  8-inch  emplace- 
ment was  completed  orders  had  been  received  to  construct  two  emplace- 
ments for  12-inch  B.  L.  rifles  to  be  mounted  en  barbette,  platforms  to 
be  built  by  hand  and  immediately  on  receipt  of  order.  Work  on  first 
platform  was  begun  May  11, 1898,  finished  May  19;  second  platform 
begun  May  23,  completed  May  27, 1898. 

Upon  completion  of  fourth  emplacement  the  plant  was  moved  directly 
to  the  old  fort  and  installed  as  rapidly  as  place  could  be  made  by  cut- 
ting down  the  parapet  and  filling  ditch.  The  new  emplacements  extend 
across  the  old  fort  and  both  parai)ets  had  to  be  cut  down. 

Excavation  was  performed  by  barrows,  dump  cars,  skips,  and  orange- 
peel  bucket  swung  with  derricks.  This  was  begun  May  23  and  fin- 
ished June  24.  Plant  was  completed  and  concrete  mixed  June  8, 1898. 
Up  to  and  including  June  30, 1898,  4,070  cubic  yards  of  concrete  and 
400  cubic  yards  of  large  stone  had  been  put  in  plaoe.  Maximum  amount 
of  concrete  placed  in  twenty-four  hours,  .'552  cubic  yards.  It  is  estimated 
that  concrete  work  on  this  battery  will  be  completed  on  or  before  July 
25, 1898. 

5.  Mounting  four  8-inch  B.  L.  rifles, — Threeof  these  guns  were  monnted 
on  emplacements  that  were  finished,  and  the  fourth  was  mounted  while 
the  empla'Cement  was  being  built.  The  three  were  slid  on  skids  from 
the  parapet  to  their  place  above  the  trunnion  beds  and  then  lowered 
into  position.  The  fourth  was  jacked  up  from  the  loading  platform  and 
slid  into  position  and  lowered  as  before.  All  of  the  carriages  were 
landed  on  the  loading  platforms.  The  guns  arrived  before  the  work 
was  finished,  and  were  placed  on  parapet.  Carriages  arrived  and  were 
landed  on  wharf  January  4  to  8, 1898,  inclusive.  Work  of  mounting 
first  gun  was  begun  January  10  and  completed  January  28.  Orders 
were  received  January  28  to  hasten  work  as  much  as  possible,  and 
work  on  second  gun  was  begun  immediately  and  finished  February  3, 
1898.  Work  on  third  gun  was  begun  January  29  and  finished  Febru- 
ary 5, 1898.  The  fourth  gun  was  mounted  as  soon  as  it  and  the  car- 
riage were  received  and  while  the  concrete  work  on  the  parapet  was 
being  carried  on. 
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Mounting  was  begun  April  18  and  completed  April  25, 1898. 
The  two  B.  F.  guns  and  two  12-inch  B.  L.  rifles  have  not  yet  been 
received,  although  the  platforms  are  ready  for  them. 

6.  Torpedo  work. — One  grand  group  of  buoyant  torpedoes  has  beeu 
reodyed  and  put  in  position  for  protection  of  harbor.  The  material 
was  stored  and  apparatus  arranged  in  casemate  with  telephonic  con- 
nection to  the  base  end  stations. 

7.  Miscellaneous. — ^In  connection  with  the  above-described  operations, 
and  for  the  purx)ose  of  facilitating  them,  a  telegraph  line  was  run  from 
the  engineer  office  to  Southport  and  connecting  with  line  to  Wilming- 
ton, N.  G.  Telephones  have  been  installed  at  different  points,  thereby 
facilitating  the  work  greatly.  A  sand  fence  was  constructed  to  build 
up  the  breach  between  the  old  fort  and  the  8-inch  battery,  and  has  been 
partially  successful.  The  expected  arrival  of  the  two  12.inGh  guns 
made  necessary  the  construction  of  a  more  substantial  dock  than  that 
now  in  use  for  landing  materials.  The  dock  was  begun  June  4  and 
will  probaWy  be  completed  by  July  20, 18»8. 

Very  respectfully,  your  obedient  servant, 

John  O.  Oakes, 
Second  Lieut^  Corps  of  £nginee$'s^  U.  8.  A. 
Capt.  W.  B.  Oeaighill, 

Corps  of  Engineers^  U.  8.  A. 
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DEFENSES  OF  THE  COAST  OF  SOUTH  CAROLINA. 

Officers  in  charge,  Maj.  Frederic  Y.  Abbot,  Corps  of  Engineers,  until 
September  15, 1897^  Lieut.  Edwin  E.  Stuart,  Corps  of  Engineers,  from 
Beptember  15  to  October  9, 1897;  and  M^U*  Ernest  H.  Bufher,  Corps  of 
Engineers,  from  October  9, 1897;  assistants,  Lieut.  Edwin  li.  Stuart, 
Corps  of  Engineers,  until  September  15, 1897,  and  from  October  9  to 
November  10, 1897;  Lieut.  Harley  B.  Ferguson,  Corps  of  Engineers, 
from  September  30,  1897,  to  April  11,  1898:  Lieut.  Charles  Keller, 
Corps  of  Engineers,  from  April  11, 1898;  and  Lieut.  Edward  H.  Schulz, 
Corps  of  Engineers,  from  May  20, 1898.  Division  Engineer,  Brig.  Gen. 
Peter  C.  Hains,  U.  S.  Volunteers,  Colonel,  Corps  of  Engineers. 

DEFENSES  OP  GHABfiBSTON,  SOUTH  CABOLINA. 

Mortar  battery.^Fov  history  prior  to  June  30, 1896,  see  page  608; 
for  description  of  well-point  method  of  controlling  water  in  foundation 
excavations,  see  pages  509  to 512;  for  costs  to  that  date,  seepage  512; 
and  for  description  and  history  of  quarry,  page  513,  Annual  Beport  oi 
the  Chief  of  Engineers  for  1896. 

WORK  OF  PAST  YEAB. 

The  concrete  ramps  in  the  pits  were  finished,  their  surface  having 
a  granolithic  covering  3  inches  thick.  All  the  floors  were  put  in.  The 
doors  for  the  two  magazines,  one  door  for  the  entrance  of  the  dynamo 
room,  one  door  for  the  latrine,  were  built.  One  light  panel  door  was 
built  for  the  entrance  of  the  long  passage  to  the  relocator  room,  and  a 
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gate  for  the  cross  passage.  From  November,  1897,  to  April,  1898,  no 
work  was  done  by  the  Engineer  Department,  as  settlement  still  con- 
tinned.  Work  was  resam^  in  AprU.  The  mortars  were  releveled  and 
the  index  circles  were  set,  the  concrete  work  aronnd  them  being  com- 
pleted. The  ramp  in  the  rear  of  the  northeast  pit  was  also  finished,  the 
doors  hnng,  and  all  work  completed  except  the  leveling  off  of  the  slopes. 
The  remaining  eight  mortars  were  received  and  mounted  by  the  artil- 
lery and  the  azimuth  pointers  set,  the  data  having  been  furnished  by 
the  engineers.  The  battery  is  now  ready  for  use,  and  is  in  the  charge  of 
the  artillery. 

The  experimental  planting  of  the  slopes  with  grass  and  oats  did  not 
prove  successful,  and  nothing  has  been  done  looking  to  holding  the  mud 
covering.  This  may  be  gradually  smoothed  down  with  the  passage  of 
time,  and  it  is  not  impossible  that  spontaneous  growth  of  grass  may 
spring  up  on  it. 

Settlement  has  not  entirely  ceased.  From  July  1, 1897,  to  June  18, 
1898,  there  was  settlement  to  the  amount  of  0.21  of  a  foot  at  the  south 
end  of  the  main  passage,  0.24  at  the  north  end,  and  0.26  at  the  middle^ 
From  February  28  to  June  18  there  was  0.05  at  the  south  end,  0.05  at 
the  nordi  end,  and  0.07  at  the  middle.  The  total  settlement  from  the 
beginning  is  1.58  feet  at  the  south  end,  1.43  feet  at  the  north  end,  and 
1.40  feet  in  the  middle. 

The  cable  tank  located  at  the  site  of  this  battery  was  completed,  and 
is  ready  for  use. 

Money  statement. 

3vlj  If  1897,  balance  nnezpended $5»877.09 

SeptemberO,  1897,  amount  aUotted 7,000.00 

13,877.09 
Jnne  30, 1898,  amount  expended  during  fiscal  year 8,756.61 

July  1,  1898,  balance  unexpended 4,120.48 

July  1,  1898,  outstanding  UabUities  : 50.00 

July  1, 1898,  balance  ayailable 4,070.48 

AfMmnU  and  daU»  of  all  allotmenta  made  for  this  battery. 


Date  of  act. 

Date  of 
allotmoDt. 

Amoant. 

HaToh2,1895 

Feb.  14.1896 
Aag.11,1886 
Oct.     6,1890 
Dec.  16,1898 
Sept  9.1887 

$60,000 

60,000 
60,000 
12.000 
7.000 

Jane6,i8M 

Do 

Do 

Do .'..*. 

Total 

179,000 

Ten-vnoh  battery. — Work  under  the  continuing  contract  of  Jacob 
Friday  &  Sons  for  three  emplacements  at  this  battery  was  oontinuedy 
and  finally  closed  October  18, 1897.  There  was  considerable  delay  in 
completing  the  lifts  and  cranes.  Work  on  these  extended  into  Decem- 
ber, but  as  Messrs.  Jacob  Friday  &  Sons  were  not  responsible  for  the 
delay,  their  contract  was  closed  at  the  time  stated.  On  August  10, 
1897,  bids  were  called  for  to  complete  the  battery,  the  necessary 
authority  having  been  obtained  from  the  Department.  These  bids  were 
opened  on  September  9  and  the  contract  awarded  to  the  lowest  bidder. 


APPENDIX  4 — FORTIFICATIONS. 


699 


Messrs.  Sanford,  Brooks  &  Bonsai,  of  Baltimore,  Md.  The  constmctiye 
commencement  of  work  ander  this  contract  was  on  November  2,  £rom 
which  time  the  rent  of  plant  was  charged.  Actual  work  began  Decem- 
ber 9  on  the  sea  wall,  and  the  contract  was  completed,  constractively, 
on  March  23,  1898.  At  that  time  it  was  necessary  for  the  United 
States  to  use  its  plant  under  the  appropriation  for  ^<  National  Defense." 
A  few  minor  portions  of  the  work  remained  to  be  done,  and  these  were 
completed  in  April. 

The  work  on  the  artesian  well  was  prosecuted  under  some  difScnlties 
by  Mr.  E.  F.  Joyce,  the  contractor,  and  the  well  finally  completed  to  the 
depth  required  by  the  contract  on  May  8, 1898.  ,  A  depth  of  1,308  feet 
was  obtained.  There  is  a  flow  of  water  at  the  top  of  the  pipe  of  from 
two  to  three  gallons  per  minute,  and  although  the  well  is  a  disappoint- 
ment as  to  the  quantity  and  quidity  of  water  delivered,  it  forms  a  valu^ 
able  addition  to  the  water  supply. 

During  the  fiscal  year  all  of  the  guns  and  carriages  for  the  battery 
were  received,  and  have  all  been  mounted  by  the  artiUery.  The  battery 
is  complete,  except  the  electric-lighting  plant,  not  provided  for  in  the 
original  plans.  Steps  have  been  taken  to  build  two  cisterns  for  the 
water  supply  of  this  battery. 

Money  statement. 

July  ly  1897,  balanoe  onezpended $94,028.77 

Auga8t26, 1897,  amount  allotted 10,000.00 

104,028.77 
June  30, 1898,  amount  expended  during  fiscal  year «...  104,028.77 

AfMunU  and  dates  of  all  dllottMHU  made  for  Ihia  hatterf. 


Dateof  Mst. 

Dateof 
aUotment. 

Amoant. 

Remarks. 

Jiiii«6uU96 

Aug.  81. 1896 
Deo!  Cisoe 

Mar.  26, 1807 
A.iig.26,1897 
Nov.l6,18»7 

6500 

0,600 

150,000 

10,000 

65,000 

Plans  and  drawings. 
SQpervislon. 
Contraot  payments. 
Do. 

Do 

Vimh9,1>^ 

Ho 

Do 

Contraot  payments  and  saperriaioB. 

Total 

236,000 

Liste  of  c<mir€icU  in  force. 


Contract  for— 

Name  of  oontraotor. 

Dateof 

Dateof 
beginning. 

Dateof 
completion. 

Constmotinff  three  emplaoe- 
ments  for  10-inoh  battery. 

Constmctlng  one  emplaoe* 
ment  for  lOinoh  Vattery. 

'BoriniF  artesian  well. ........ 

Jacob  Friday  &Sona 

Sanford,  Brooks  Sc  Bonsai .. 
B.  I*.  Joyce 

Jan.  21,1807 
Oct  21,1807 
Deo.  26,1896 

Vtb.    1.1807 
Nov.  2,1897 
Jan.  14,1807 

Dec     1,1897 
Mar.  28,1808 
May     8.1898 
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Ab9traet  of  proposalB  received  in  reeponee  to  adverHtement  dated  Auguei  10, 1897,  and 
opened  September  9,  1897,  for  fumieMug  wMieriait  and  eoi^rmcUng  a  gun  emptooe-. 

tM»t, 


Large  stone per  ton. 

Broken  stone do... 

PonPoncTftTel per  ottUo  yard. 

Saodinbuis do... 

American  Portland  cemont per  barrel . 

American  natunJ  oemenfe do... 

Anchor  bolts  (1) eacb. 

Steel  I-beams per  ton. 

Goimgated  iron perponnd. 

Drain  ooTer per  linear  foot. 

Iron  atairwajs  4  feet  \f  ide per  step. 

Iron  stairways  4i  feet  wide  .  do... 

Iron  stairways  6  feet  wide do. . , 

Caat-lron  oelnmna  (6) for  lot. 

Iron  landing for  Job 

Small  dours  and  binges each 

liadnge dnor  and  hinges do... 

Brass  pipe perponnd 

Trolley  system ferjob 

Ammnnition  hoist  and  cranes for  lot 

Concrete  mixing per  cnbio  yard 

Setting  base  ring .per  ring 

Sand  embankment per  onBic  yard 

Excavation do.. 

ITertile  earth do.. 

Total  amount  of  bid 


Simenaft 
MayraiU. 


Jacob  Fri. 
day  ft  Sons. 


13.60 

2.76 

1.30 

.25 

2.40 

1.40 

100.00 

68.00 

.05 

.80 

12.00 

12.75 

16.00 

125.00 

40.00 

88.00 

70.00 

.22 

800.00 

1,500.00 

1.52 

800.00 

.18 

.18 

1.00 


$2.25 

2.50 

3.05 

.40 

2.35 

1.06 

75.00 

62.00 

.031 

•  .73 

18.00 

18.00 

15.00 

80.00 

40.00 

55.00 

80.00 

.20 

240.00 

i,8oaoo 

1.80 

200.00 

.25 

.25 

1.00 


78,705.50 


78^8881 10 


Sanferd, 

Brooks  &> 

Bonsai. 


88.25 

2.30 

L25 

.25 

2.20 

1.00 

100.00 

45.00 

.04 

.55 

10.50 

U.00 

13.50 

125wO0 

75.00 

60.00 

85.08 

.50 

150.08 

1.700. 00 

1.40 

150.00 

.25 

.25 

.76 


88,812.80 


S.F.  Leon- 
ard. 


$2.46 

2.64 

L20 

.97 

LOB 

.86 

115.65 

67.  TO 


.80? 

4.20 

4.88 

6.80 

288.41 

10.00 

27.82 

88.19 

383.24 

885^00 
L56 
60.00 
.80 
.40 
L7i 


78,188.78 


On  Maj  17  an  allotment  for  the  oonstractiou  of  two  cisterns  was 
made.    The  cisterns  to  be  constructed  will  contain  30,000  gallons  each. 
At  the  end  of  the  fiscal  year  no  work  had  been  done. 

Money  statement 

May  17, 1898,  amount  aUotted $1,610 

July  1, 1898,  balance  nnexpended 1,610 


Amount  and  date  of  all  aUotmentafor  thie  purpose. 


Date  of  act. 

DateofaUot. 
ment. 

Amount. 

MarcbS,  1897 

May  17,1898 

$1,810.00 

Twelve  inch  battery. — On  March  17, 1898,  telegraphic  instmctionB  were 
received  from  the  Chief  of  EDgineers  to  begin  work  on  one  emplace- 
ment for  a  12-inch  disappearing  rilie  on  United  States  disappearing 
carriage  model  of  1896.  The  gan  platform  was  ordered  completed  as 
early  as  practicable.  Orders  for  material  were  given  out  as  soon  as 
possible,  and  some  of  the  plant  was  moved  to  the  site  £rom  another 
work.  Bins  were  bnilt  and  cement  shed  and  mixer  frame  erected. 
Concrete  work  actually  began  on  May  3.  The  anchor  bolts  were  set 
with  a  templet,  as  the  base  rings  could  not  be  obtained.  The  upper 
portions  of  these  anchor  bolts  were  surrounded  with  iron  pipe  some- . 
what  larger  than  the  bolt,  in  order  to  admit  of  a  little  springing  if  the 
base  ring  does  not  fit  exactly.  On  May  14  the  platform  was  rc^y  for 
the  base  ring.  This  is  the  northern  of  the  two  12-inch  emplacementa 
designed  for  the  battery.  By  the  Department  letter,  dated  April  25, 
1898,  the  immediate  construction  of  another  emplacement  was  ordered. 
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This  is  to  be  prepared  for  a  barbette  carriage,  the  plans  of  the  disap- 
pearing gun  being  modified  to  snit  the  change.  It  constitutes  the 
southern  emplacement.  At  the  end  of  the  fiscal  year  the  gun  platform 
had  not  been  finished,  but  had  reached  the  level  of  the  bottom  of  the 
anchor  bolts.  These  platforms  were  built  of  Portland  cement  concrete, 
while  the  balance  of  the  battery  is  built  of  American  natural  cement. 

The  foundations  of  the  north  emplacement  were  finished  and  most 
of  the  walls  and  parapet  raised  to  the  level  of  the  roof.  The  southern 
emplacement  is  well  advanced.  The  natural  ground  under  a  portion  of 
this  last  was  low  and  has  been  brought  up  to  reference  10  (10  feet  above 
mean  low  water)  with  sand  and  pieces  of  concrete  from  an  old  magazine 
which  had  to  be  removed.  Ko  guns  or  carriages  have  yet  been  received 
for  this  battery.  About  2,500  cubic  yards  of  natural  cement  concrete 
have  been  put  in  place,  and  400  cubic  yards  of  Portland.  The  concrete 
work  is  about  0.3  finished.  Arrangements  for  the  purchase  of  all-steel 
I-beams,  oorrugated  metal,  ammunition  hoists,  and  trolley  systems  were 
made,  and  a  portion  of  the  material  delivered.  The  doors  and  cranes 
have  not  yet.  been  provided  for.  This  work  is  being  carried  on  under 
many  difficulties.  The  workmen  must  live  on  the  island,  and  are  car- 
ried to  and  from  the  fort  daily.  The  wharf  where  material  is  unloaded 
is  exposed,  and  often  there  is  a  considerable  sea  running,  making 
unloading  difficult.  The  site  is  so  contracted  that  it  is  difficult  to  store 
material  where  it  will  not  interfere  with  the  work  of  construction.  The 
Crovemment  plant  and  that  purchased  from  the  contractors,  Sanford, 
Brooks  &  Bonsai,  were  both  run  down  when  work  began,  and  consider- 
able inconvenience  and  some  loss  are  thereby  entailed.  Building  sand 
for  concrete  is  being  supplied  from  a  fresh- water  river  by  small  ves- 
sels because  beach  sand  is  not  readily  obtainable.  The  irregularity 
of  the  arrival  of  these  vessels  interferes  somewhat  with  the  work  of 
construction. 

These  operations  were  carried  on  under  the  appropriation  for  <<  If  ational 
Defense,^  act  of  March  9, 1898. 

Money  statements, 

EMPLACBMENT  FOR  DISAPPEARING  OUN. 

March  18, 1898,  amonnt  allotted $25,000.00 

June  11, 1898,  amonnt  allotted 25,000.00 

$50,000.00 

JnneSO,  1898,  amonnt  expended  during  fiscal  year 29,166.77 

July  1, 1898,  balance  unexpended 20,833.23 

July  1,1898,  outstanding  l&bilitiee 10,000.00 

July  1, 1898,  balanee  available 10,833.23 

EMPLAGBM1SNT  FOR  NOM DISAPPEARING  GUN. 

April  26, 1898,  amount  aUotted $20,000.00 

June  11, 1898,  amount  allotted 20,000.00 

$40,000.00 

June  SO,  1898,  amount  expended  during  fiscal  year '. 5,390.00 

July  1, 1898,  balance  unexpended 34,610.00 

July  1, 1898,  outstanding  liabilities 10,000.00 

July  1, 1898,  balance  ayailable 24,610.00 
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Date  of  act. 

Date  of  allot, 
ment. 

Amonnt. 

Remarks. 

March  9, 1898 

Mar.  18, 1898 
^pr.  25, 1898 
Jane  11, 1898 
do  I 

$25,000 
20.000 
20,000 
25,000 

Do 

Do 

Do 

Emplaoement  disappearing  gun. 

Total 

90,000 

Li$t  of  contracts  in  force. 


Contract  for— 

Name  of  contractor. 

Date  of  ap- 
proyaL 

Date  of  be- 
ginning. 

Date  of  com- 
pletion. 

Pamiahlng   and   installing 
ammnnltion  hoists  and 
trolley  systems. 

New  Jersey  Foundry  and 
Machine  Co. 

Jnlyl8,1808 

June  15. 1898 

July  20,1898 

Abetraot  of  propoeaU  for  furnishing  and  installing  ammunition  hoist  and  trolley  systems 
received  in  response  to  advertisement  dated  May  21f  1898,  and  opened  May  31, 1898,  by 
MaJ,  E,  H,  Ruffner,  Corps  of  Engineers, 


Ammunition  hoist 

Trolley  (first  design) .... 
Trolley  (second  design). 
TroUey  (third  design)... 


Charleston 

Iron 

Works. 


N|.^„^«"?yXiuk  Belt 
Foundry    Engineer- 
and  Ma.     ^^T  JS^ 
chine  Co.      *^  ^• 


$3,000 


$1,950 
775 
850 
730 


$3,060 


4.7'inch  rapid-fire  guns. — By  letter  from  the  Office  of  the  Chief  of  Engi- 
neers dated  March  19, 1898,  instructions  were  given  to  make  arrange- 
ments for  mounting  two  4.7-inch  rapid-fire  guns  at  the  earliest  practi- 
cable date,  with  funds  allotted  from  the  appropriation  for  <<  National 
Defense,^  act  of  March  9, 1898. 

Preparations  were  started  at  once,  using  a  part  of  the  plant  which 
had  been  used  by  contractors  Sanford,  Brooks  &  Bonsai  in  the  con- 
struction of  the  fourth  emplacement  of  the  lOinch  battery,  and  which 
had  been  purchased  by  the  United  States. 

Considerable  work  of  excavation  and  blasting  of  old  masonry  was 
necessary  for  these  emplacements.  Concrete  mixing  began  April  12. 
By  May  1  these  two  emplacements  were  completed  and  one  magazine 
between  them  was  finished,  except  the  roof.  On  June  30  all  of  this  work 
was  completed,  and  a  gallery  excavated.  The  walls  and  arch  of  this 
gallery  were  nearly  completed  on  that  date.  It  connects  the  rear  of  the 
rapid-fire  gun  emplacements  with  the  main  magazine^  which  is  thus 
available  for  storage  and  for  service  of  these  guns. 

Money  statement. 

April  6. 1898.  amount  allotted $6,000.00 

Jane  SO,.  1898,  amount  expended  during  fiscal  year 4, 420. 67 

July  1,1898,  balance  unexpended 1,579.33 

July  1,  1898,  outstanding  liabilities 1,500.00 

July  1, 1898,  balance  available 79.33 
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Dmte  of  aot. 

Date  of 
allotment. 

Amount 

MArchO  ia08 : 

Apr.   6.1806 

$6,000 

Six-inch  rapid-fire  guns. — On  April  25, 1898,  instructions  were  received 
from  the  Chief  of  Engineers  to  constract  one  emplacement  for  a  6-inch 
rapid-fire  gan,  and  an  allotment  of  $8,000  was  made  therefor  from  the 
appropriation  for  <<  National  Defense,"  aot  of  March  9, 1898. 

At  the  end  of  the  fiscal  year  no  work  had  been  done. 

Money  statement. 

April  25, 1898.  amonnt  allotted $8,000.00 

July  1, 1898,  balanoe  unexpended 8,000.00 

Amount  and  date  of  all  allotmente  for  this  j^urpose. 


Date  of  act. 

Date  of 
allotment. 

Amount 

MarahO.  1898 

Apr.  25,1898 

$8,000 

Preservation  and  repair  qf  fortifications. — On  June  14, 1897,  an  allot- 
ment was  made  &om  the  appropriation  for  ''Preservation  and  Bepair  of 
Fortifications "  to  be  applied  to  the  construction  of  gun  platforms  in 
emplacements  Nos.  5,  6,  7,  and  8  at  the  old  fort. 

Under  this  allotment  the  guns  and  carriages  mounted  upon  old  rotten 
wooden  platforms  at  emplacements  5,  6,  7,  and  8  have  been  removed. 
Concrete  emplacements  had  been  completed  at  Nos.  6  and  7,  and  two 
of  the  above-mentioned  guns  (15-inch  smoothbore)  have  been  mounted 
on  these.  Emplacement  No.  8  was  nearly  completed.  The  work  of 
mounting  the  15-inch  guns  was  mainly  done  by  the  artillery. 

Money  statement. 

Jaly  1, 1897,  balance  unexpended $1,800.00 

Jane  90, 1898,  amonnt  expended  during  fiscal  year 1, 800. 00 

Amount  and  date  of  allotment  for  this  work. 


Date  of  act. 

Date  of 
allotment. 

Amount. 

March  3, 1897 

Jane  14, 1807 

$1,800 

DEFENSES  OF  PORT  EOYAL,  SOUTH  CAROLINA. 

Bapidrfire  guns. — On  April  6, 1898,  instructions  were  received  from 
the  Ohief  of  Engineers  to  construct  emplacements  for  two  4.7-inch 
rapid-fire  guns.  The  emplacements  are  about  400  feet  from  high-water 
mark,  and  top  of  parapet  is  25  feet  above  mean  low  water.  Work  was 
done  by  hired  labor.  Crushed  stone  was  bought  in  Oolumbia,  S.  O., 
and  shipped  by  rail  to  Charleston,  S.  C,  and  thence  by  water  on  light- 
ers. The  lighters  were  beached  about  300  feet  from  high-water  mark, 
a  temporary  trestle  built,  and  the  stone  wheeled  by  barrows  to  the 
Bite.    Five  hundred  barrels  of  Bosendale  cement  were  brought  from 
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GharlestoQ  by  water  and  handled  like  crushed  Btone,  and  covered  by  a 
temporary  cement  shed.  A  well  was  dag  near  the  site  and  water  was 
conveyed  by  a  trough  to  a  movable  tank  near  mixing  platforms.  Con- 
crete composed  of  1  part  Eoseudale  cement,  2  parts  sand,  and  ^ 
parts  crushed  stone  was  mixed  by  hand  on  platforms  built  around  the 
emplacements. 

The  first  concrete  was  mixed  April  28  and  continued,  with  many 
delays  from  lack  of  lumber  and  cement,  until  June  30.  The  two  gun 
blocks  are  complete.  The  central  magazine  is  finished,  and  flank  maga- 
zine  built  to  roof  level.  The  guns  with  their  carriages  and  armor  were 
brought  down  on  lighters  from  Port  Koyal,  landed  on  the  beach,  moved 
to  the  site,  and  mounted.  Guns  were  ready  for  action  June  24.  Total 
number  of  cubic  yards  of  concrete  placed  530,  using  718  barrels  Rosen- 
dale  cement  and  16  barrels  of  Portland. 

The  work  was  done  under  the  appropriation  for  <<  National  Defense," 
act  of  March  9, 1898. 

Money  statement 

April  6, 1898.  amount  allotted -. $6,000.00 

June  SO,  1898,  amomit  exi>euder1  during  tiBcal  year 5, 560. 91 

July  1, 1898,  balance  unoxpondod 449.09 

July  1,1898,  outstanding  liabilities 449.09 

Amount  and  date  of  all  aVoimenU  made  for  thie  purpoee. 


Dftteofact 

Date  of 
allotmont. 

Amount. 

March  9, 1888 

Apr.    e.1888 

#«.ooo 

Siege  battery. — On  April  11, 1898,  instructions  were  given  by  the  Chief 
of  Engineers  to  select  sites  for  a  temporary  battery  to  consist  of  one 
5-inch  B.  L.  siege  gun  and  one  7  inch  B.  L.  siege  howitzer.  The  site 
selected  was  the  northwest  corner  of  the  reservation,  distant  about 
1,100  feet  from  rapid-fire  emplacements.  Parapet  was  to  hare  a  top 
thickness  of  15  feet  of  sand  in  front  of  guns,  and  slope  of  2  to  1  from 
thenee  to  natural  surface  of  the  ground.  The  flank  protection  was 
practically  the  same.  The  magazines  were  composed  of  12  by  12  inch 
pine  bents,  bolted  together,  calked,  and  tarred.  Interior  dimensions 
of  magazines  were  7  feet  on  bottom,  5^  feet  on  top,  12  feet  long,  and  6^ 
feet  high. 

Work  started  on  this  battery  May  2,  and  was  completed  May  12.  The 
two  magazines  were  coated  with  tar  and  covered  with  6  feet  of  earth. 
One  5-inch  siege  gun  and  one  7-inch  howitzer  were  brought  from  Port 
Royal  on  lighter,  and  everything  was  ready  for  mounting  them,  when 
orders  were  received  to  ship  them  to  Tampa,  Fla.  Since  that  time  two 
light  12  pounders  have  been  received,  and  mounted  on  wooden  plat- 
forms, so  as  to  Are  over  parapets.  One  of  the  magazines  is  used  as  a 
mining  casemate  and  the  other  for  storage  purposes. 

The  funds  were  allotted  from  the  appropriation  for  "  liTational  De- 
fense,'' act  of  March  9, 1898. 

Money  statement. 

May  18, 1898,  amount  allotted $2,000.00 

June  30, 1898,  amount  expended  during  fiscal  year 701. 68 

July  1, 1898,  balance  unexpended 1, 298. 37 

July  1, 1898,  outetanding  liabilities 1,298.37 
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Date  and  amoumt  of  all  allotmenUfor  thi$purpo9e. 


Date  of  act. 

Bate  of 
allotment. 

Amount 

Karcba,  18fl?-„,r t-t  -- r 

Hoy  18, 1888. 

$2,000 

Ten-inch  battery. — On  April  6, 1898,  instructions  were  given  by  the 
Chief  of  Engineers  to  obtain  authority  from  the  owner  of  the  property 
for  temporary  oecnpation  of  land  at  Port  Itoyal  for  two  10- inch  guns  on 
disappearing  carriages.  The  land  has  since  been  purchased  and  paid 
for  by  the  United  States. 

This  battery  is  located  between  the  rapid-fire  and  the  siege  batteries, 
and  the  front  slope  at  the  nearest  point  is  150  feet  from  high-water 
mark.  Elevation  of  magazine  floors  is  13  feet  above  mean  low  water. 
Surface  of  ground  at  the  site  is  about  3  feet  above  bottom  of  concrete. 
Borings  near  the  site  show  sand,  shell,  and  thin  strata  of  mud  to  depth 
of  50  feet.  The  contracted  nature  of  the  site  necessitated  the  location 
of  the  battery  nearer  high-water  mark  than  was  deemed  advisable,  and 
will  probably  require  the  building  of  a  riprap  breakwater  to  prevent 
the  encroachment  of  the  sea.  An  informal  contract  was  made  with  Mr. 
£.  F.  Kramer  to  build  a  wharf  with  head  50  by  30  feet  and  a  pile  trestle 
approach  as  far  in  to  the  beach  as  was  deemed  necessary  to  join  with 
framed  trestle  work  erected  by  hired  labor.  Mr.  W.  E.  Bonsai,  under  an 
informal  agreement,  built  a  cement  shed  50  by  150  feet,  stone  and  sand 
bins  40  by  140  feet,  and  a  quarter  house  for  employees.  He  also  fur- 
nished crushed  and  large  stone  under  an  informal  agreement.  Stone  is 
brought  by  rail  from  Greenwood,  S.  0.,  to  Port  Eoyal,  where  it  is  loaded 
on  lighters  by  the  railroad  company.  Two  tugs  hired  by  the  United 
States  tow  these  lighters  to  the  wharf,  where  a  derrick  capable  of 
handling  5  tons  transfers  it  to  rock  cars  on  the  wharf.  A  small  loco- 
motive owned  by  the  United  States  pulls  the  cars  to  the  foot  of  the 
incline  leading  to  the  bins,  and  a  hoisting  engine  mounted  on  top  of 
the  bins  pulls  them  up  to  the  dumping  place  with  a  wire  cable.  Hunt 
dump  cars  are  used  under  the  bins,  and  receive  the  charge  of  sand  and 
broken  stone  through  gates  in  the  bottom  ox>erated  by  means  of  a  lever. 
These  cars  are  raised  by  an  elevator  (operated  by  the  mixing  engine)  to 
top  of  mixer,  where  the  charge  is  dumped  into  a  hopper  leading  to  a  4- foot 
cubical  concrete  mixer.  The  lower  portion  of  this  hopper  is  movable, 
and  swings  out  of  the  way  when  the  mixer  starts.  After  the  charge 
has  been  turned  at  least  sixteen  times,  it  is  dumped  into  an  iron  dump 
tub  seated  on  a  small  car  under  the  mixer.  The  charge  is  pulled  by 
mules  to  the  traveling  derrick  and  swung  by  it  to  any  place  desired 
within  a  radius  of  40  feet.  The  traveling  derrick  moves  on  a  track 
)ust  outside  of  the  casing  for  front  of  the  battery  and  parallel  to  the 
axis  of  battery.  Water  for  the  work  is  supplied  by  two  rows  of  well 
points  driven  10  feet  apart  under  the  bins  and  connected  with  a  Knowles 
duplex  pump,  which  forces  it  to  a  tank  about  30  feet  above  high- water 
mark.  This  plant  was  ready  for  work  on  June  30,  with  the  exception 
of  two  turntables  for  Hunt  track  and  one  steam  pump. 

While  work  of  establishing  plant  was  in  progress,  two  gun  blocks  for 
10-inch  rifles  were  completed  by  hand  mixing.  As  base  rings  were  not 
on  hand  a  templet  was  used,  constructed  according  to  drawings  of  base 
rings. 

The  top  2  feet  of  anchor  bolts  were  encased  by  3-inch  pipe,  so  as  to 
allow  the  bolts  to  be  sprung  if  necessary.  Four  hundred  and  flf^-four 
EKa  98—45 
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cable  yards  of  concrete  were  placed  in  these  blocks,  nsing  339  barrels 
of  Bosendale  and  230  barrels  of  Portland  cement. 

This  work  was  done  nnder  the  appropriation  for  <^  National  Defense,'' 
act  of  March  9, 1898. 

Money  statement. 

Apnl  29, 1898,  amount  allotted $25,000.00 

June  11,  1898,  amount  allotted 64,000.00 

89,000.00 
June  90, 1898,  amount  expended  during  fiscal  year 5,745.20 

July  1, 1898,  balance  unexpended 83,254.80 

July  1, 1898, ontatandingUabiUties 20,000.00 

July  1,1898, balance arailable 63,^4.80 

AfMumi  and  daie$  of  M  allotmonU  far  this  purpoie. 


Dfttoof  act 


V«rcli9,1898. 
Do 


Date  of 
•Uotment. 


Apr.  29,  1898 
Jane  11,1898 


AjDonnt. 


$25,000 
04,000 


Eight-inch  rifles. — Instmctions  were  received  from  the  Chief  of  Engi- 
neers April  27, 1898,  to  construct  a  temporary  battery  to  coDtain  two 
8-inoh  rifles  mounted  on  15-inch  carriages  altered  for  the  purpose  with 
ftinds  allotted  from  the  appropriation  for  <^  National  Defense,"  act  of 
March  9, 1898.  It  was  expected  that  the  land  to  be  used  for  that  pur- 
pose could  be  either  purchased  or  leased.  Inquiry  developed  the  fact 
that  no  suitable  terms  could  be  made  with  the  owners,  and  the  site  was 
transferred  to  an  islaii^d  where  the  Gk)yernment  owns  a  large  reserva- 
tion. This  island  is  very  exposed,  and  is  accessible  only  by  using  light- 
ers entering  a  small  creek  at  high  tide.  It  was  thought  at  one  time 
that  terms  which  would  permit  the  buildiug  of  a  wharf  could  be 
obtained.  Bids  were  invited,  but  were  all  too  high.  A  temporary 
wharf  has  been  made  in  the  small  creek  and  material  of  all  kinds  taken 
to  it  and  unloaded. 

The  site  of  the  battery  is  a  portion  of  an  old  fort  built  by  the  Con- 
federates during  the  war.  On  June  30  a  small  house  had  been  built 
for  quarters  for  officers,  a  cement  shed  built  at  the  site,  a  railroad 
graded  from  the  wharf  to  the  site,  and  all  the  material  collected. 

The  gun  platforms  will  be  of  concrete,  and  also  the  breast-height 
walls.  The  magazine  will  be  of  timber.  The  cover  is  ample.  The 
whole  will  be  finished  during  July,  except  the  carriages,  which  are  not 
ready  to  be  placed. 

Money  statement 

April  27, 1898,  amount  aUotted $12,000.00 

June  30, 1898,  amount  expended  during  fiscal  year 1, 191.09 

July  1, 1898, balance  unexpended 10,806.91 

July  1, 1898,  outatanding  liabilitdes 6,000.00 

July  1, 1898,  balance  avaUable 5,808.91 

DBFENSB  OF  aEOBOETOWN,  SOaTH  OABOLINA. 

On  March  31,  1898,  instructions  were  received  from  the  Chief  of 
Engineers  to  submit  a  project  for  temporary  defense  of  Georgetown, 
B.  0.    On  April  4  a  report  on  the  selection  of  sites  was  submitted, 
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together  with  papers  from  parties  owning  the  land  granting  permission 
to  erect  the  temporary  fortifications.  On  April  6  the  Chief  of  Engi- 
neers approved  the  selection  of  sites  for  two  5-inch  B.  L.  siege  gnns  and 
two  7-inch  siege  howitzers,  and  allotted  $5,000  for  construction  from 
the  appropriation  for  "National  Defense,"  act  of  March  9, 1898. 

Temporary  batteries  for  two  7-inch  B.  L.  howitzers  were  constructed, 
requiring  the  use  of  6,000  sand  bags  and  1,500  cubic  yards  sand  to  fill 
in  between  wfdls.  One  magazine  and  one  warehouse  were  erected  for 
storage  of  ordnance  supplies,  emplacements  for  two  guns  were  built,  a 
well  was  driven,  with  force  pump,  and  pipe  connections  completed  to 
supply  water  to  each  of  the  two  guns  and  magazines. 

The  old  fort  was  rearranged,  galleries  excavated,  parapet  walls 
straightened,  emplacements  made  for  two  guns,  two  magazines  and 
storehouse  built,  force  pump  established  and  pipe  drilled  through  the 
bed  rock  50  feet  below  the  surface,  and  pipe  connections  furnished  for 
the  water  supply  for  both  guns,  warehouse,  and  magazines.  Two  5-inch 
B.  L.  rifles  were  mounted  and  ammunition  stored  in  magazines. 

At  another  location  two  7-inch  B.  L.  howitzers  were  mounted  and 
ammunition  stored. 

On  May  16  orders  were  received  from  the  Chief  of  OrdnancjB,  by 
direction  of  the  Secretary  of  War,  to  ship  all  ordnance  and  ordnance 
stores  at  Georgetown  to  Tampa,  Fla,  These  guns  have  since  been 
replaced  by  four  light  12poander  guns,  which  have  been  mounted. 

Money  statement. 

April  6. 1898.  amonnt  aUotted $5,000.00 

Jane  30, 1898,  amonnt  expended  during  fiscal  year 3,277.97 

Jaly  1, 1898,  balance  unexpended 1,722.03 

July  1, 1898,  outstanding liabilitiee •. 1,000.00 

July  1, 1898,  balance  available 722.08 

Amount  and  date  of  all  allotmont%  for  ih%»  vforh. 


Dmteof  act. 

Bate  of 
allotment. 

Amount. 

M»roh9,1808 , 

Apr.  e,1888 

$5,000 

4  L. 

DEFENSES  OF  COAST  OF  GEORGIA  AND  CUMBERLAND  SOUND,  GEORGIA 

AND  FLORIDA. 

OfScers  in  charge,  Capt.  Oberlin  M.  Carter,  Corps  of  Engineers,  nntil 
July  20,  1897;  since  that  date  Capt  Caasius  E.  Gillette,  Corps  of 
Engineers;  assistants,  Lieut.  Henry  S.  Morgan,  Corps  of  Engineers, 
since  September  30, 1897,  and  Lieut.  Charles  S.  Bromwell,  Corps  of 
Engineers^ince  April  13, 1898;  Division  Engineer,  Brig.  Gen.  Peter 
C.  Hains,  u .  S.  Volunteers,  Colonel,  Corps  of  Engineers. 

DEFENSES  OF  SAVANNAH. 

Four  emplacements  for  d-inch  rifles  on  disappearing  carriages, — Plans 
and  specifications  for  a  wharf,  and  a  railroad  connecting  the  same  with 
the  emplacements,  were  completed  by  Captain  Carter  and  approved 
by  the  Department  during  the  last  fiscal  year.    The  contract  for  this 
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work  was  awarded  on  December  19, 1896,  to  P.  Sauford  Boss,  of  Jersey 
City,  N.  J.  Work  was  commenced  on  February  22  and  completed  on 
May  31, 1897.  For  a  detailed  sammary  of  the  work  done  see  page  700 
of  the  Eeport  of  the  Chief  of  Engineers  for  1897.  For  an  abstract  of 
the  bids  received  on  the  work  see  ibid.,  page  701. 

Plans  and  specifications  for  the  construction  of  four  emplacemtots 
for  8inch  rifles,  Buffington-Crozier  disappearing  carriages,  were  com- 
pleted by  Captain  Carter,  and  approved  by  the  Department  daring 
the  last  fiscal  year.  The  contract  for  the  work  was  awarded  November 
30,  1896,  to  the  Yenable  Construction  Company  of  Atlanta,  6a.,  and 
work  was  commenced  by  them  on  February  10, 1897.  For  an  abstract 
of  the  bids  received  see  page  702  of  the  Report  of  the  Chief  of  Engi- 
neers for  1897.  The  work  done  np  to  the  end  of  the  last  fiscal  year 
consisted  in  the  erection  of  a  house  for  the  use  of  the  Government 
employees,  in  clearing  and  grubbing  the  site,  in  putting  up  the  working 
plant,  and  in  excavating  2,864  cubic  yards  of  material. 

Work  on  the  emplacements  was  continued  during  the  fiscal  year 
under  the  above-mentioned  contract,  and  extensions  of  the  same 
granted  from  December  31, 1897,  to  June  15. 1898. 

The  parapet  and  magazines  are  built  oi  natural-cement  concrete; 
foundations,  gun  platforms,  floors,  and  all  2-foot  walls  are  built  of 
Portland  concrete;  exposed  surfaces  are  finished  with  a  lOinch  layer 
of  Portland  concrete,  mixed  very  rich,  and  with  fine  broken  stone. 
The  gun  platforms  have  been  construct^  much  heavier  than  contem- 
plated in  the  design;  they  extend  down  to  the  level  of  the  floor  of  shot 
magazine. 

The  soil  under  foundation  consists  of  sand  containing  some  earthy 
matter,  and  ordinarily  only  slightly  moist  The  load  per  square  foot 
in  most  places  varies  from  3,400  to-4,000  pounds,  which  latter  figure  is 
about  the  maximum. .  In  a  few  places  the  pressure  is  about  3,000 
pounds,  and  in  one  place  (under  gun  platforms)  it  is  only  about  2,000. 
Planes  of  weakness  have  been  provided  to  guard  against  destructive 
cleavage  in  case  of  unequal  settlement  No  appreciable  settlement  has 
so  far  taken  place,  and  the  planes  of  weakness  have  proven  an  annoying 
source  of  leaks  in  some  cases. 

The  ceilings  of  magazines  are  supported  by  steel  beams  about  two 
feet  apart,  and  dimensioned  so  as  to  safely  carry  from  one-third  to  the 
whole  of  the  superimposed  load  of  concrete,  according  to  circumstances. 

Air  spaces,  4  inches  wide  and  2  feet  back  from  the  face  of  walls,  were 
formed  around  magazines,  but  were  subsequently  filled  with  a  water- 
proof material  and  broken  stone.  Ventilation  pipes  connecting  with 
lamp  closets  were  arranged  in  magazines  and  passages,  and  were 
capped  outside  with  storm-proof  hoods.  Brass  speaking  tubes  were 
laid  between  each  two  adjacent  emplacements,  and  likewise  from  each 
emplacement  to  the  relocating  room;  also  from  the  latter  to  an  observ- 
ing station  formed  into  the  concrete  between  the  two  interior  emplace- 
ments. Pipes  were  run  through  the  walls  at  suitable  places  to  be  used 
for  electric  wires. 

The  gun  platforms  and  all  interior  surfaces  accessible  to  rain  were 
drained  by  a  system  of  4-inch  iron  drainpipes  leading  straight  from 
manhole  to  manhole,  so  as  to  readily  admit  of  cleaning,  and  connecting 
with  an  outside  10-inch  main  drain  running  in  the  rear  of  the  battery 
and  parallel  to  the  direction  of  its  length.  From  this  drain  the  water 
is  carried  by  means  of  another  10  inch  drain  into  a  ditch.  ISo  provision 
has  as  yet  been  made  to  prevent  very  high  storm  tides,  such  as  occurred 
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in  1881  and  1893^  from  entering  the  grounds  and  flooding  the  emplace- 
ments. 

A  roadway  12  feet  wide  was  constracted  in  the  rear  of  the  battery 
and  paved  with  granite  blocks  and  curbstone  of  graoite. 

Trolley  beams  and  trolleys^  cranes,  and  ammunition  lifts  have  been 
arranged  in  accordance  with  typical  drawings.  An  artesian  well  has 
been  bore^^  and  the  sand  surface  of  parapet  is  being  sodded  to  prevent 
drifting. 

At  the  end  of  the  fiscal  year  all  contract  work  was  completed,  the 
four  guns  were  mounted,  and  the  work  ready  for  service.  A  few  minor 
details,  such  as  mouthpieces  for  speaking  tubes,  and  some  sodding,  yet 
remain  to  be  done.  An  electric-lighting  system  has  not  been  provided, 
as  it  is  deemed  best  to  arrange  that  for  all  batteries  at  once.  A  tem- 
porary lighting  arrangement,  with  lanterns^  has  been  provided,  and  will 
be  installed.  Should  emergency  arise  to  make  electric  lighting  advis- 
able, an  engine  is  on  hand  and  the  equipment  could  be  rapidly  com- 
pleted. 

The  following  is  a  list  of  materials  that  have  been  used  in  the  con- 
struction of  this  work: 

Excavation cnbio  yards..    5,450 

FiU do....  35,357 

Bricks 28,228 

Concrete  of  all  kinds cubic  yards..  17,400.6 

Cnt  stone do 48.421 

Iron  pipe pounds..  46,649.1 

Eartnen  pipe,4  inches  and  10 inches linear  feet..  2,049 

Steel  beams,  including  trolley  beams pounds..  98,714 

Bolts,  plates,  and  nuts do....  23,144.98 

Ladders  and  handrails do 6,765 

Trolleys do..-        840 

Cranes 8 

Ammunition  lifts pairs..  8 

Lumber  for  doors feet  B.M..  3,407 

Metal  work  for  doors pounds..  6,634 

Paying  blocks,  granite square  yards..  1,056 

Curbing, granite linear  feet..  1,094.5 

Brass  speaking  tubes do 610 

Insulating  (waterproofing) ^ pounds..  85,285 

Broken  stone cubic  yards..  26.66 

Rosin-sized  paper square  yards..  2,172.8 

Yale- Weston  triplex  blocks 12 

Mofiey  statement. 

July  1, 1897,  balance  unexpended $130,958.40 

Amount  allotted  during  fiscal  year 23,950.00 

154,908.40 
June  30, 1898,  amount  expended  during  fiscal  year 144,309.45 

July  1, 1898,  balance  unexpended 10,598.95 

July  1, 1898,  outstanding  liabUities 15,342.56 

July  1, 1898,  balance  available •—4,743.61 

Umplaeement  for  12-%nch  B,  L,  rifles. — Preliminary  drawings  for 
detached  emplacements  for  12-inch  B.  L.  rifles  mounted  on  nondisap- 
pearing  carriages  were  made.  For  the  first  one  a  working  plant  has 
been  installed,  the  site  for  the  gun  platform  excavated,  and  the  plat- 
form built  up  to  the  height  of  the  bottom  of  the  anchor  bolts  for  base 
ring. 

*  Covered  by  an  allotment  made  after  the  dose  of  the  fiscal  year. 
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For  a  second  emplacement  the  installation  of  the  working  plant  is 
about  two-thirds  completed,  the  site  of  the  gon  platform  has  been 
graded,  the  folse  works  prepared,  and  the  bins  filled  with  stone.  Bail- 
road  tracks  and  switches  required  for  hauling  material  have  been 
placed.  Four  telephone  booths  have  been  built  at  points  selected  by 
the  artillery  commander. 

Money  statement 

VAUOHAL  DEFXNBSy  ACT  OV  M ABCH  9,  1896. 

JanedO^  1896,  amount  aUotted  during  fijBcsl  vear $40,000.00 

June  30;  1898,  amount  expended  during  fincal  year 11,393.00 

July  1, 1898,  balance  unexpended 28,607.00 

July  1, 1898,  outstanding  liabilitiee 10,669.69 

Julyl,  1898,  balance  available 17,937.31 

Rapid-fire  gun  emplacements. — Upon  receipt  of  orders  to  build  emplace- 
ments for  4.72- inch  B.  F.  guns,  work  was  begun  at  once.  Lumber, 
tools,  and  cement  were  purchased  and  some  excavation  was  made. 
Upon  receipt  of  notice  that  the  guns  could  not  be  procured,  the  work 
was  stopped.  The  lumber  was  c^ed  in  the  6-inch  K.  F.  battery.  The 
tools  were  transferre<l  to  the  defenses  of  Wassaw  Sound,  and  the 
cement  (500  barrels),  which  had  not  been  paid  for,  was  transferred  to 
the  contractor  for  use  in  the  8-inch  gun  emplacements. 

Money  statement 

MATIOITAL  DEFENSE,  ACT  OF  MARCH  9,  1898. 

June  so,  1898,  amount  allotted  during  fiscal  year $180.71 

June  30, 1898,  amount  exi>ended  during  fiscal  year 180. 71 

UmpUicement  for  e-inch  B.  F.  gun. — At  the  end  of  the  fiscal  year  the 
emplacement  was  practically  completed.  The  concrete  work  and  the 
sand  fill  were  completed  and  the  platform  was  ready  for  gun  and  car- 
riage. A  magazine  and  bombproof,  both  covered  with  steel  roof  beams, 
had  been  built.  Portland  cement,  river  sand,  small  gravel,  and  broken 
stone  were  used  in  the  gun  platform  and  small  walls.  Beach  sand  was 
used  in  the  other  masses  of  concrete. 

The  work  remaining  to  be  done  consisted  in  the  doors  of  magazine 
and  bombproof,  the  wooden  walk  from  loading  platform  to  observation 
station,  the  sodding  of  the  parapet,  and  the  mounting  of  gun  and 
carriage. 

Money  statement 

NATIONAL  DEFENSE,  ACT  OF  MABCH  9,  1898. 

June  80, 1898,  amount  allotted  during  fiscal  year $9,000.00 

June  30, 1898,  amount  expended  during  fiscal  year 12,197.04 

July  1, 1898,  balance  unexpended — 3,197.04 

July  1, 1898,  outstanding  liabilities 1,478.33 

July  1, 1898, balance  available *  — 4,675.37 

Platform  for  8-inch  rifle. — A  temporary  platfor  m  for  an  8-inch  breech- 
loading  rifle  was  built  of  concrete  in  one  of  the  old  forts,  and  the  gun 
and  carriage  were  mounted  on  it.  With  the  exception  of  the  elevating 
arc,  which  was  not  sent,  the  gun  is  ready  for  service. 

*  Covered  by  an  aUotment  made  after  the  close  of  the  fiscal  year. 
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Money  statement. 

VATIOVAJL  DSnCNflB,  ACT  OF  MABCH  9,  1S98. 

Jane  30, 1898,  amoant  allotted  daring  fiscal  vear • $2,800.00 

Jane  80,  1898,  amount  expended  daring  fiscal  year 2,730.21 

Jaly  1, 1898,  balance  unexpended 69.79 

Overhauling  15'inch  gun  and  repairing  platform. — ^Two  16-inch  gans, 
in  the  same  fort,  and  their  carriages  were  lifted  ont  of  the  emplace- 
ments. Their  foundations  consisted  of  concrete  ap  to  within  abont  1 
foot  of  the  traverse  circles;  radial  timbers  above  that  These  timbers 
were  rotten  and  wholly  unserviceable.  They  were  taken  oat  and 
replaced  with  a  solid  concrete  fill.   The  guns  are  now  ready  for  service. 

Money  statement. 

NATIONAL  DBFBNSB,  AOT  OF  MARCH  9,  1898. 

June  30, 1898,  amount  allotted  daring  fiscal  vear $1,960.00 

June  30,  1898,  amount  expended  during  fiscal  year 2,203.12 

Jnlyl,  1898,  balance  unexpended •—313.12 

CaJ)le  tank. — ^The  inverted  arches  below  two  adjacent  casemates,  of 
the  same  fort  were  cleaned  ont  and  converted  into  tanks  by  a  partial 
filling  with  Portland  cement  concrete  and  plastering  with  the  same 
material.    The  work  was  done  by  hired  labor. 

Money  statement. 

June  30, 1898,  amount  allotted  during  fiscal  jrear $200.00 

June  30, 1898,  amount  expended  during  fiscal  year 1.86 

July  1,  1898,  balance  unexpended 198.14 

July  1,  1898,  outstanding  liabilities 336.28 

July  1,  1898,  balance  available •—138.14 

Rapid-fire  gun  emplacements  at  Wassaw  Sound^  Georgia. — ^The  battery 
is  modeled  on  the  design  for  5-inch  B.  F.  guns  shown  on  Mimeograph 
1^0. 16,  Engineer  Department,  the  principal  modification  consisting  in 
the  single  central  magazine  for  the  two  guns.  Owing  to  the  necessity 
for  haste  no  drawings  for  it  were  prepared,  the  work  being  simply  laid 
out  on  the  ground.  Lieutenant  Morgan.  Gorps  of  Engineers,  has  had 
local  charge  of  the  work.  At  the  end  or  the  fiscal  year  the  guns  had 
been  mounted,  and  the  battery  was  complete  and  ready  for  service. 

It  was  constructed  of  Portland  concrete,  with  a  sand  parapet  in  firont, 
the  foot  of  the  exterior  slope  of  which  was  partially  protected  with 
trunks  of  palmetto  trees.  About  4  inches  of  oyster  shells  were  placed 
to  hold  the  exterior  slope.  The  superior  slope  was  covered  with  grass 
sod  obtained  near  the  works.  Steel  roof  beams  could  not  be  obtained 
in  time,  so  steel  railroad  rails  were  used.  Ko  waterproof  material  was 
used  to  protect  the  magazine,  but  it  is  dry  and  in  good  condition. 

There  are  no  means  of  communication  with  the  battery  except  by 
boats  landing  on  the  beach.  A  small  walk  was  built,  against  which  a 
small  boat  can  land  at  high  water.  Signals  can  be  exchanged  with 
Tybee  by  using  the  light-house. 

*  Covered  by  an  allotment  made  after  the  close  of  the  fiscal  year* 
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A  4-incb  artesian  well  affords  an  abundant  supply  of  good  wat^. 
Three  temporary  buildings  erected  in  the  construction  of  the  battery 
are  available  for  kitchens,  storehouseSi  and  possibly  for  temporary 
quarters  for  a  small  garrison. 

Money  statement. 

NATIONAL  DXFKNSBy  ACT  OF  MABCH  9,  1898. 

June  SO,  18d8,  amount  allotted  dnring  fiscal  vear $11,000.00 

Jane  30, 1898,  amount  expended  dnriiig  fiscal  year 9,967.25 

July  1, 1898,  balance  unexpended 1, 082. 75 

July  1,1898,  outstanding  UabilitieB 169.85 

July  1,1898, balance  available 862.90 

TBliPORART  DEFENSES  OF  DARIEN,  GA. 

For  the  defense  of  Darien  the  following  temporary  batteries  were 
constructed: 

1.  One  battery  at  the  south  end  of  Sapelo  Island,  commanding  the 
approach  to  Darien  through  Doboy  Sound  and  also  the  mouth  of  South 
Eiver.  A  magazine  has  l^en  constructed  of  heavy  timber  and  covered 
with  sand.  Both  parapet  and  magazine  are  covered  with  grass  sods 
on  the  outside  to  prevent  the  blowing  of  the  sand.  A  small  driven 
well  was  sunk  and  supplied  with  a  pump. 

2.  One  battery  at  the  north  end  of  Blackboard  Island,  commanding 
the  approach  to  Darien  throagh  Sapelo  Sound  and  also  the  mouth  of 
South  Newport  River.  A  magazine  had  been  constructed  with  timber 
and  covered  with  sand. 

Money  statement. 

NATIONAL  DEFENSE,   ACT  OF  MARCH  9,  1898. 

Jnne  SO,  1898,  amount  allotted  dariDg  fiscal  year $10, 000. 00 

Jnne  80, 1898,  amount  expended  dnriog  fisoal  year 7,897.80 

July  1, 1898,  balance  unexpended 2,602.20 

July  1,1898,  outstanding  AabUiUeB 460.92 

July  1, 1898,  balance  avaUable 2, 151.28 

TEMFOBABY  DEFENSES  OF  BBUNSWIOK,  GA. 

For  the  defense  of  Brunswick  thefoUowing  temporary  batteries  were 
constructed: 

1.  One  battery  at  the  south  end  of  St.  Simons  Island,  commanding 
the  approach  to  Brunswick  through  St.  Simons  Sound  and  also  the 
inside  route  from  Savannah,  Ga.,  to  Fernandina,  Fla.  A  magazine  has 
been  constructed  of  plank  and  covered  with  sand. 

2.  One  battery  on  St.  Simons  Island,  east  of  the  one  described  above. 
A  magazine  has  been  constructed  of  plank  and  covered  with  sand. 

3.  One  battery  at  the  north  end  of  Jekyl  Island. 

4.  One  battery  at  the  south  end  of  Jekyl  Island.  A  magazine  has 
been  constructed  of  plank  and  covered  with  sand. 
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Money  statement. 

KATIONAL  DKFENSE,  ACT  OF  MARCH  9,  1898. 

Jnne  80, 1898,  amount  allotted  dnrinj^  fiscal  year $12,000.00 

Jane  SO,  1898,  amount  expended  daring  fiscal  year 8,601.23 

July  1, 1898,  balance  nnexpended 8,398.77 

July  1, 1898,  ontetanding  liabilities 689.48 

July  1,1898,  balance  available 2,709.29 

DEFENSES  OF  CUMBERLAND  SOUND. 

At  the  old  fort  a  temporary  parapet  of  sand  bags  was  constructed  in 
front  of  two  15-incb  Rodman  gans  on  the  eastern  face,  and  a  sand  fill 
made  on  the  outside  of  it,  extending  to  the  5-foot  wall.  A  platform 
was  pat  up  back  of  the  guns  and  a  bracket  erected  to  act  as  a  crane  for 
raising  projectiles. 

A  quantity  of  ammunition  was  received,  and  thirty  15-inch  shells 
were  shipped  to  another  work. 

Money  statement. 

NATIONAL  DEFENSE,  ACT  OF  MARCH  9,  1898. 

Jnne  30, 1898,  amount  allotted  during  fiRcal  year $1,200.00 

JnneSO,  1898,  amonnt  expended  danng fiscal  year 468.06 

Jnlyl,  1898,  balance  unexpended : 781.94 

July  1, 1898,  outatanding  UabUities 678.42 

July  1,1898,  balance  available 153.52 

UmplcLcement  for  d-inch  B.  L.  rifle. — A  survey  was  made  of  the  site 
and  plans  of  an  emplacement  were  drawn  in  which  an  8-inch  B.  L.  rifle 
was  to  be  mounted  on  a  modified  15-inch  S.  B.  carriage.  The  old  pintle 
stone  was  removed  and  a  retaining  wall  of  brick  concrete  built  back  of 
the  emplacement.  About  1,500  cubic  yards  of  sand  was  placed  in  the 
parapet.  The  work  has  been  delayed  by  the  nonarrival  of  broken  stone 
ordered  and  was  not  completed  at  the  end  of  the  fiscal  year. 

Money  statement 

NATIONAL  DEFENSE,  ACT  OF  MARCH  9,  1898. 

June  80, 1898,  amount  allotted  during  fiscal  year $4, 600. 00 

Jnne  30, 1898,  amount  expended  during  fiBcal  year 41. 94 

July  1, 1898,  balance  unexpended 4,458.06 

July  1, 1898,  outstanding  habilitieB 3,319.39 

July  1, 1898,  balance  available 1,138.67 

Temporary  batteries. — ^The  moat  of  the  old  work  was  filled  in  suffi- 
ciently to  remove  all  stagnant  water  and  to  make  its  general  level  high 
enough  to  prevent  any  water  standing  in  pools  during  wet  weather. 
A  sand  causeway  was  built  across  the  moat  at  the  sally  port.  The  cis- 
terns back  of  the  barracks  were  baled  out  and  filled  with  sand.  The 
roof  of  the  barracks  was  repaired.  An  artesian  well  was  sunk  to  a 
depth  of  386  feet  The  flow  is  from  8  to  9  gallons  per  minute  of  fine 
water,  rather  strong  in  sulphur.  It  rises  about  7  feet  above  the  level 
of  the  parade. 
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Money  Mtatemenk 

NATIOKAL  DSFSNSB,  ACT  OF  MABCH  9,  188S. 

June  do,  1898^  amonnt  allotted  during  fiscal  year $1, 600.00 

Jane  SO,  1898,  amount  expended  during  fiscal  year 1, 242. 43 

July  1, 1898,  balance  unexpended 357.57 

July  1, 1898,  outstanding  liabilities 28.10 

July  1, 1898.  balance  available 329.47 

Temporary  batteries  at  Femandina,  Fla. — ^To  prevent  small  vessels 
reaching  FernandiDa  by  the  inside  roate  through  GaraberlaDd  Souud,  a 
battery  wa«  built  at  the  north  end  of  Little  Cumberland  Island.  A 
magazine  has  been  constructed  of  planks  and  covered  with  sand. 

Money  statement. 

NATIONAL  DEFENSE.  ACT  OF  MABCH  9.  1898. 

June  30, 1898,  amount  allotted  during  fiscal  year $2,000.00 

June  80, 1898,  amount  expended  during  fiscal  year 576.06 

July  1, 1898,  balance  unexpended 1,423.95 

July  1, 1898,  outstanding  liabilities 4.50 

July  1, 1898,  balance  available 1,419.45 

Torpedo  defense  of  Savannah  Harbor. — It  is  proposed  to  plant  mines 
and  to  operate  them  from  a  temporary  operating  room  of  timber,  con- 
cealed in  the  sand  dunes  and  shrubbery.  A  search-light  outfit  is  to  be 
operated  also. 

This  casemate  is  located  in  a  slight  depression  in  the  sand  hills,  and 
when  completed  will  present  nothing  to  disclose  its  locality.  Its  inside 
dimensions  are  12  by  16  feet,  7  feet  high,  with  a  well  in  the  center,  from 
which  the  cable  will  lead  out  through  the  sand  hills  to  the  beach.  It 
is  constructed  of  4  by  6  inch  yellow  pine  framing,  thoroughly  braced, 
the  roof  being  strengthened  by  simple  King  trusses  over  the  joists. 
This  framing  is  covered  with  2-inch  planks,  which  are  covered  on  the 
outside  with  tar  paper  to  render  the  casemate  dry.  Steps  lead  down 
to  the  entrance,  which  is  3  feet  wide.  The  casemate  will  be  ventilated 
by  five  4-inch  pipes,  three  of  which  are  arranged  for  the  suspension  of 
lamps.  At  the  end  of  the  fiscal  year  the  work  was  about  half  com- 
pleted. It  will  be  entirely  completed  and  ready  for  service  by  the  8th 
of  July. 

ifon^  statement. 

TORPEDOES  FOR  HARBOR  DEFENSE,  JANUARY  1,  1899. 

June  14, 1898,  amount  allotted $2,500.00 

July  1,  1898,  balance  unexpended 2,500.00 

July  1, 1898,  on  tetanding  liabilities 187.20 

July  1,  1898,  balance  available 2,312.80 

By  Department  letter  of  March  18, 1898,  an  allotment  of  $1,000  was 
made  for  the  purchase  of  explosives  for  use  in  the  torpedo  defense  of 
Savannah,  Qa.;  two  additional  allotments,  amounting  to  $3,500,  were 
made  by  the  Chief  of  Engineers,  all  from  the  appropriation  for  <^  National 
Defense,"  act  of  March  9, 1898. 
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The  casemate  apparatas  was  received  on  the  5th  of  April.  Lieu- 
tenant Bromwell  reported  for  duty  on  the  13th  of  April  and  was  placed 
in  charge  of  the  torpedo  defense  of  Savannah.  A  sergeant  .and  six 
privates  from  the  engineer  battalion  at  WiUetts  Point  arrived  on  the 
8th  of  April. 

A  trench  for  the  cable  was  dug  from  the  casemate  to  the  water's  edge, 
the  operating  apparatus  was  installed  in  the  mining  casemate,  and 
mines  were  put  in  place.  Two  mines  were  afterwards  cut  out  on  account 
of  their  buoys  having  been  struck  by  propeller  blades,  one  being  cut  in 
two  and  the  other  being  made  leaky.  The  rest  of  the  mines  were  in 
good  condition  at  the  end  of  the  fiscal  year. 

Money  statement 

NATIONAL  DEFENSE,  ACT  OF  MARCH  9,  1898. 

JnneSOy  1898,  ftmonnt  allotted  dnring  fiscal  year $4,500.00 

JnneSOy  1898,  amonnt  expended  dming  fiscal  year 8,491.10 

July  1, 1898,  balance  nnexpended 1,008.90 

Jnly  1, 1898,  ontstanding  liabilities 1,140.92 

Jnly  1,1898,  balance  available •—132.02 

Torpedo  defense  of  Cumberland  Sound,  Georgia  and  Florida. — Dyna- 
mite was  purchased  and  received,  and  a  group  of  mines  planted. 

Money  statement 

NATIONAL  DEFENSE,  ACT  OF  MARCH  9,  1898. 

Jnne  SO,  1898,  amonntaUotted  dnrin^  fiscal  year $1,500.00 

Jnne  30, 1898,  amount  expended  during  fisctd  year 326. 25 

Jnly  1, 1898,  balance  nnexpended 1,173.75 

Jnly  1, 1898,  outstanding  liabilities 606.15 

Jnly  1,  1898,  balance  available 567.60 

Preservation  and  repair  of  fortifications,  Cumberland  Sound, — Under 
a  contract  with  O.  S.  i)akes,  of  Femandina,  Fla.,the  leaky  roof  of  the 
storehouse  was  repaired  at  a  cost  of  $25. 

An  allotment  of  $500  was  made  by  telegram  of  the  Chief  of  Engi- 
neers on  April  15^  1898,  for  placing  the  armament  in  serviceable  condi- 
tion. The  15-inch  Eoduian  gans  were  cleaned  up  and  sights  put  on 
them.  Elevating  scales  were  put  on  the  guns  facing  east  and  their 
vents  cleaned ;  the  vents  of  two  guns  were  found  to  be  spiked,  and  with 
the  available  tools  no  new  vents  could  be  bored. 

Two  doors  were  taken  from  the  old  guardhouse  dungeons  and  were 
placed  as  doors  to  temporary  magazines.  An  opening  2^  feet  wide  and 
7  feet  deep  was  cut  through  the  5-foot  wall  of  the  northwest  front  to 
make  a  passage  to  sinks,  to  be  built  by  the  Quartermaster's  Department. 
A  room  in  the  hospital  building,  in  which  asphaltum  used  to  be  stored, 
and  the  floor  of  which  was  covered  about  6  inches  deep  from  leakage  of 
barrels,  was  cleaned  out  and  the  asphaltum  gathered  for  future  use. 

A  footpath  1,000  feet  long  and  2  to  3  feet  above  the  marsh  was 
built  across  the  marsh  at  Old  Fernandina. 

*  Coyered  by  an  allotment  made  after  the  close  of  the  fiscal  year. 
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Money  statement 

April  16, 1898,  amonnt  allotted 1500.00 

JuDe  30, 1^98,  amoant  expeoded  daring  fiscal  year HI.  15 

Jnly  1, 1808,  balance  unexpended 888.85 

July  1, 1898,  outstanding  UabUitiee 63.69 

July  1, 1898,  balance  avaUable 335.16 

Preservation  and  repair  of  fortifieations,  Savannah. — ^An  allotment  of 
$500  was  made  to  improve  the  sanitary  condition  of  one  of  the  old  forts. 
A  ditcb  6  feet  wide  and  3  feet  deep  was  dng  aroand  the  fort  in  the  old 
moat,  which  latter  had  become  fiUed  with  a  deposit  of  soft  mud,  pre- 
venting all  tidal  flow.  The  ditch  dng  in  this  is  connected  with  the  soath 
channel,  and  keeps  the  moat  well  drained. 

The  grass  and  brush  in  the  fort  have  been  cnt  and  the  place  gener- 
ally cleaned  up,  and  proper  earth  closets  built  to  replace  old  ones, 
which  were  in  an  unsanitary  condition. 

Money  statement. 

Junel,  1898,  amount  allotted 1600.00 

June  30, 1898,  amount  expended  during  fiscal  year 125.12 

July  1, 1898,  balance  unexpended 374.88 

July  1, 1898,  outstanding  liabilities 289.68 

July  1, 1898,  balance  available 85.20 


4M. 
DEFENSES  OF  EAST  AND  WEST  COASTS  OF  FLORIDA. 

Officer  in  charge,  Lieut.  Gol.  William  H.  H.  Benyanrd,  Corps  of 
Engineers;  assistants,  Oapt.  Robert  F.  Johnston,  U.  B.  Yolnnteers,  Lieu- 
tenant, Corps  of  Engineers,  until  February  1, 1898,  and  since  June  19, 
1898,  and  Maj.  William  W.  Harts,  XJ.  S.  Volunteers,  Lieutenant,  Corps 
of  Engineers,  since  April  28, 1898. 

Fort  Marion,  St.  Augustine,  Fla. — For  a  brief  historical  sketch  of 
this  work,  which  was  built  daring  the  Spanish  possession  and  finished 
in  1756,  attention  is  invited  to  annual  report  of  engineer  in  charge  for 
1889.  It  is  not  available  for  defense,  but  is  worthy  of  preservation  as 
an  object  of  historical  interest. 

There  had  been  mounted  there  for  target  practice  of  the  artillery 
troops  at  St.  Francis  Barracks  one  8-inch  converted  rifle,  but  this  was 
dismounted  on  April  30, 1898,  and  moved  to  a  temporary  battery. 

No  funds  were  available  for  preservation  and  repair  of  this  work 
during  the  fiscal  year. 

Temporary  battery  at  St.  Johns  River.  Florida. — In  pursuance  of  tele- 
graphic instructions  of  the  Chief  of  Engineers,  dated  April  4, 1898,  a 
site  for  a  temporary  battery  to  mount  5-inch  breech-loading  siege  rifles 
and  7-inch  breech-loading  siege  howitzers  was  selected  on  the  St.  Johns 
Eiver,  Florida.  The  land  being  owned  by  private  individuals,  consent 
for  its  occupancy  for  fortification  purposes  was  obtained.  Work  on 
the  construction  of  the  battery  was  commenced  on  April  11.  It  was 
built  of  10-inch  by  10-inch  timber  in  revetment  and  msbgazine  walls 
with  sand  embankment.    Two  magazines  in  traverses  were  provided. 
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The  work  was  so  near  completion  that  in  the  middle  of  May,  upon 
the  arrival  of  the  ordnance  material,  the  guns  and  howitzers  were  imme- 
diately mounted  in  position  in  the  battery. 

Funds  for  the  construction  of  this  battery  were  provided  by  allot- 
ment of  $13,160  from  the  appropriation  for  ^^  National  Defense ''  made 
by  the  act  of  March  9, 1898. 

Money  statement 

Amount  aUotted $13,160.00 

June  30, 1898,  amonnt  expended  daring  fiscal  year 9,892.73 

Jaly  1,1898,  balance  nnexpended 3,267.27 

July  1, 1898,  ontstanding  liabilitiea 3,247.41 

July  1, 1898,  balance  avanable 19.86 

Temporary  battery  at  St.  Augustine,  Fla. — Under  instructions  of  the 
Chief  of  Engineers  a  site  for  a  temporary  battery  was  selected  on 
April  9, 1898,  and  a  project  submitted,  which  was  approved  April  14, 
1898. 

The  battery  was  designed  to  be  built  with  timber  revetment  walls 
and  sand  embankment,  with  two  magazines  in  traverses,  also  built  ot 
timber  and  covered  with  sand. 

Funds  for  the  construction  of  this  battery  were  provided  by  allot- 
ment of  $12,460  from  the  appropriation  for  <^  National  Defense,"  made 
by  the  act  of  March  9, 1898. 

Money  statement, 

Amonnt  allotted $12,460.00 

Jnne  30, 1898,  amount  expended  dniing  fiBcal  year 10, 573. 10 

July  1, 1898, balance  unexpended 1,886.90 

July  1, 1898,  ontstandmg  liabilities 1,710.69 

July  1,1898, balance  available 176.21 

Temporary  battery  at  Miama,  Fla. — In  pursuance  of  telegraphic 
instructions  received  from  the  Ohief  of  Engineers  on  April  2, 1898,  an 
examination  of  the  country  in  the  immediate  vicinity  of  Miami  was 
made  on  April  4  and  5,  and  a  site  for  a  temporary  battery  was  selected, 
and  consent  of  the  owner  for  its  occupancy  was  obtained. 

The  formation  around  Miami  being  of  coral  rock,  with  little  or  no 
earth  or  sand  covering,  the  necessary  sand  for  embankment  had  to  be 
obtained  by  dredging  from  Biscayne  Bay.  One  of  the  dredges  of  the 
Florida  East  Ooast  Bailway  Company,  in  use  in  that  locality,  was 
obtained  for  this  work,  and  a  wooden  bulkhead  was  built  on  the  rocky 
face  of  the  site  to  retain  the  dredged  material. 

The  work  of  clearing  the  site  and  the  construction  of  the  battery 
was  commenced  on  April  13,  and  by  the  12th  of  May  the  battery  was 
practically  completed. 

Funds  for  the  construction  of  this  battery  were  provided  by  allot- 
ment of  $12,640  from  the  appropriation  tor  <^ National  Defense"  made 
by  the  act  of  March  9, 1898. 

Money  statement. 

Amonnt  aUotted $12,640.00 

Jane  30, 1898,  amonnt  expended  during  fiscal  year 10, 027.56 

Jnly  1, 1898,  balance  nnezpended 2,612.44 

July  1, 1898,  outstandmg  UabllitieB 2,612.44 
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Temporary  hatteries  at  Tampa  Bay,  Florida. — InstmctioDS  to  select 
site  and  commence  construction  of  temporary  batteries  were  received 
on  April  15  and  18,  1898,  respectively.  The  sites  selected  were  on 
lands  belonging  to  the  United  States. 

Owing  to  remoteness  from  points  of  communication  with  the  outside 
world,  many  difficnlties  to  the  successfnl  prosecution  of  the  work  had 
to  be  provided  for.  This  condition  was  more  difficult  to  contend  with 
on  account  of  the  congestion  arising  through  the  concentration  of 
troops  and  supplies  at  Tampa  and  the  embarkation  of  the  army  expe- 
dition to  Ouba  from  that  point. 

On  April  26  work  was  commenced  on  the  batteries.  They  were  con- 
structed of  timber  and  sand,  and  were  both  completed  by  June  30. 

The  guns  and  howitzers,  which  had  arrived  at  Tampa  in  May,  were 
transferred  to  the  ordnance  depot,  but  on  May  31  were  turned  back  to 
the  Engineer  Department,  and  transported  to  the  batteries.  They  were 
mount^  in  position  in  the  batteries  on  June  1. 

Funds  for  the  construction  of  these  batteries  were  provided  by  allot- 
ment of  $14,900  from  the  appropriation  for  ^< National  Defense"  made 
by  the  act  of  March  9, 1898. 

Money  statement. 

Amonnt  aUotted $14^900.00 

June  80,  1898,  amonnt  expended  daring  fiscal  year 7,930.40 

July  1, 1898,  balance  unexpended 6,969.60 

July  1, 1898,  outatanding Rabilitiee 6,377.32 

July  1,1898,  balance  available 592.28 

Emplacements  for  two  S-inoh  B.  L.  rifles  at  8t.  Johns  River j  Florida. — 
Under  date  of  April  27, 1898,  the  construction  of  two  emplacements  for 
8-inch  breech-loading  rifles,  to  be  mounted  on  strengthened  15-inch 
barbette  carriages,  was  ordered.  Funds  for  this  work  were  provided 
by  allotment  of  $29,000  from  the  appropriation  for  '<  National  Defense," 
made  by  the  act  of  March  9,  1898.  Site  was  selected  on  land  belong- 
ing to  private  individuals,  whose  consent  to  its  occupancy  by  the  Gov- 
ernment had  previously  been  obtained.  Immediate  steps  were  taken 
for  the  commencement  of  the  work  of  construction.  Site  was  cleared, 
railroad  track  extended  from  the  wharf  built  preliminary  to  the  con- 
struction of  a  temporary  battery  on  a  contiguous  site,  a  well  driven  to 
obtain  the  necessary  water  supply,  and  other  general  preparations 
made  for  carrying  the  work  to  completion. 

Plans  of  the  battery  were  submitted  on  June  14,  and  were  approved 
on  June  17, 1898. 

By  the  end  of  the  fiscal  year  the  excavation  for  the  battery  was  com- 
pleted, foundations  for  the  platforms  were  prepared,  sand  and  cement 
for  concrete  on  hand  in  sufficient  quantil^  to  proceed  with  the  con- 
struction, and  all  arrangements  were  made  for  the  concrete  work. 
This  work  would  have  been  under  way  except  for  unavoidable  delay 
in  the  arrival  of  broken  stone  and  part  of  the  iron  work. 

Money  statement 

Amount  allotted $29,000.00 

June  80,  1898,  amount  expended  during  fiscal  year 2, 194. 31 

July  1,  1898,  balance  unexpended 26,805.69 

July  1, 1898,  outstanding  flabilitiea 5,946.08 

July  1, 1898,  balance  available 20,860.61 
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Emplacements  for  two  e^ineh  B.  F.  guns  at  Tampa  Bay^  Florida. — 
Under  date  of  April  25, 1898,  the  constmction  of  two  emplacements 
for  0-inc1i  rapid-fire  grins  on  pedestal  mounts  at  Tampa  Bay,  was 
ordered.  Funds  for  this  purpose  were  provided  by  allotment  of  $29,600 
from  the  appropriation  for  ^<  National  Defense,"  act  of  March  9, 1898. 

A  site  for  the  battery  was  selected  on  land  reserved  for  military 
purposes. 

Plans  were  submitted  on  June  4  and  were  approved  on  June  7, 1898. 

In  designing  this  battery  the  type  plans  for  the  5-inch  rapid-fire  gun 
were  generally  followed,  and  adapted  to  the  mounting  of  th0  6-inch 
guns.  The  magazine  capacity  and  the  thickness  of  cover  was  mate- 
rially increased  over  that  provided  in  the  plan  for  the  5-inch  guns. 

Authority  was  given  for  the  commencement  of  construction  in 
advance  of  the  approval  of  plans,  and  accordingly  steps  were  taken  as 
soon  as  possible  to  carry  this  into  efiect.  But,  other  tiian  the  making 
of  general  preparations  for  construction  work,  the  purchase  and  pro- 
curement of  material,  nothing  had  been  accomplished  at  the  close  of 
the  fiscal  year. 

As  in  the  case  of  the  other  works  ordered  at  Tampa  Bay,  much 
delay  was  occasioned  by  reason  of  the  great  congestion  of  railroad  and 
shipping  facilities  at  Tampa,  resulting  from  the  concentration  of  troops 
and  supplies,  and  the  embarkation  of  the  expedition  to  Ouba  firom  this 
point. 

Money  statement. 

Amount  aUotted $29,600.00 

June  30, 1898,  amount  expended  daring  fiscal  year 341.53 

July  1, 1898,  balance  nnexpended ^ 29,258.47 

July  1,1898,  ontatandingflabiUties .' 3,319.99 

July  1,1898,  balance  available 25,938.48 

Emplacements  for  two  S-inch  B.  L.  rifles  at  Tampa  Bay,  Florida. — Under 
date  of  April  27, 1898,  the  construction  of  two  emplacements  for  8-inch 
breech-loading  rifles,  to  be  mounted  on  strengthened  15inch  barbette 
carriages,  was  ordered.  Funds  for  this  work  were  provided  by  allot- 
ment of  $29,500  from  the  appropriation  for  ^^I^ational  Defense,"  act  of 
March  9, 1898.  A  site  was  selected  on  land  owned  by  the  United  States, 
and  immediate  steps  were  taken  for  the  commencement  of  the  work  of 
construction. 

Cement,  iron  work,  and  pintle  stones  were  ordered,  and  arrangements 
made  to  secure  a  supply  of  sand  and  broken  stone.  Temporary  build- 
ings for  shelter  of  the  laborers  and  others  that  might  be  employed 
on  the  work,  and  for  storage  of  cement  and  other  materials,  were 
constructed. 

Plans  of  the  battery  were  submitted  on  June  14,  and  were  approved 
on  June  17, 1898. 

At  the  close  of  the  year  no  work  of  actual  construction  of  the  bat- 
tery had  been  done,  by  reason  of  the  nonarrival  of  material.  The  great 
congestion  of  railroad  facilities  at  Tampa  and  the  difficulty  of  getting 
tugs  and  barges  there,  resulting  from  the  concentration  of  troops  and 
army  supplies,  and  the  embarkation  of  the  expedition  to  Cuba  from 
this  point  also  made  the  rapid  prosecution  of  the  work  on  the  batteries 
impossible.  It  was  in  some  cases  impossible  to  get  material  for  two 
weeks  after  its  arrival  at  Tampa. 
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Motley  statement. 

Amonnt  allotted i $29,600.00 

Jane  30, 18d8,  amount  expended  daring  fiscal  year 406.35 

July  1, 1898,  balanee  unexpended 29,091.65 

July  1, 1898, outstanding  fiabUities 8,874.28 

July  1, 1898,  balance  available 25, 217. 37 

Mine  defense  of  St.  Johns  River ^  Florida, — ^Under  date  of  April  4, 1898, 
directions  were  received  to  cooperate  with  the  citizens  of  Jacksonyille, 
Fla.,  in  famishing  and  placing  in  position  by  them  of  a  system  of 
temporary  mines. 

On  April  15  it  transpired  that  the  committee  representing  the  Jack- 
sonyille people  expected  the  Government  to  famish  and  place  the 
mines.  Upon  reporting  this  fact,  mines  with  a<\jancts  were  ordered 
sent  from  Willets  Point  and  Washington;  cable  and  the  necessary 
dynamite  were  purchased;  a  temporary  casemate  was  bailt;  a  nnmber 
of  groups  of  mines  were  laid  in  the  St.  Johns  Elver,  and  other  groups 
were  held  in  readiness  to  be  placed  on  short  notice  to  close  the  channel. 

Funds  for  installing  and  main&ining  these  mines  were  provided  by 
allotment  of  $8,000  from  appropriation  for  <<  Torpedoes  for  Harbor 
Defense,  January  1, 1899." 

Money  statement. 

Amount  allotted ^000.00 

June  30, 1898,  amount  expended  during  fiscal  year 490.70 

July  1, 1898,  balance  unexpended 7,509.30 

July  1, 1898,  outstanding UabilitieB 4,656.99 

July  1^  1898,  balance  available 2,852.31 

Mine  defense  of  Tampa  Bay^  Florida. — Under  date  of  May  10,  1898, 
instructions  were  given  by  the  Ghief  of  Engineers  to  make  the 
necessary  arrangements  for  planting  mines  for  the  defense  of  I^ampa 
Bay^  and  material  was  order^  shipped. 

The  sum  of  $16,300  was  allotted  from  the  appropriation  for  **  Torpe- 
does for  Harbor  Defense,  January  1, 1899,"  for  purchase  of  explosives, 
construction  of  casemate,  laying  mines,  and  patrolling  mine  fields. 

At  the  close  of  the  fiscal  year  no  mines  had  been  laid;  all  operations 
to  that  date  consisted  of  the  accumulation  and  transporting  of  materiaL 
There  was  not  sufficient  material  on  hand  to  inaugurate  the  mine 
system. 

Money  statement. 

Amount  allotted $16,300.00 

July  1,  1898,  balance  unexpended 16,300.00 

Julyl,  1898,  outstanding Uabilities 1,131.51 

July  1, 1898|  balance  arailabld 15, 168. 49 


4  M. 

DEFENSES  OP  KEY  WEST. 

Officers  in  charge,  Lieut  GoL  William  H.  H.  Benyaurd,  Corps  of 
Engineers,  until  February  1. 1898,  and  Gapt.  Gharles  H.  McEinstry, 
Gorps  of  Engineers,  since  Feoruary  1, 1898;  assistant,  Lieut.  Robert  P. 
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Johnston,  Corps  of  Engineers,  until  June  19, 1898;  Division  Engineer, 
Brig.  Gen.  Peter  O.  Hains,  U.  8.  Volunteers,  Colonel,  Corps  of  Engi- 
neers, since  February  1, 1898. 

Onn  and  mortar  batteries. — ^The  gun  battery  (south  battery)  contains 
emplacements  for  four  10-inch  guns  on  disappearing  carriages,  model 
1896,  and  two  8-inch  guns  on  disappearing  carriages,  model  1894;  the 
mortar  battery  contains  emplacements  for  eight  12-inch  rifled  mortars. 

These  works  are  being  built  by  contract  under  the  provisions  of  act 
of  June  6, 1896. 

The  work  was  first  advertised  October  24,  1896,  and  bids  were 
opened  November  24, 1896,  all  of  which  were  rejected  under  instruc- 
tions from  the  Chief  of  Engineers.  The  work  was  readvertised  Decem- 
ber 2,  1896,  and  new  bids,  opened  December  28, 1896,  were  likewise 
rejected.  A  third  time  bids  were  invited,  on  January  30,  resulting  in 
the  acceptance  of  the  proposal  of  the  Yenable  Construction  Company, 
of  Atlanta,  Ga.  Contract  was  entered  into  with  this  company  on 
March  4, 1897,  and  approved  March  27, 1897,  for  the  construction  of 
the  two  batteries,  the  work  to  be  commenced  by  March  20,  1897,  and 
completed  by  January  1, 1898.  On  September  8, 1897,  the  time  for  the 
completion  of  the  contract  was  extended  until  May  15, 1898;  on  May 
14, 1898,  until  June  7;  on  June  8  until  September  7, 1898. 

The  cost  of  the  contract  work  will  be  about  $400,000,  and  this  amount 
was  allotted  May  15, 1897,  from  the  ftinds  appropriated  by  the  act  of 
'  March  3, 1897.  The  cost  of  supervision,  engineering,  office,  and  mis- 
cellaneous expenses  was  estimated  at  $12,225,  and  for  this  purpose  the 
sum  of  $1,000  was  allotted  on  December  14,  1896,  and  $11,225  on 
March  18, 1897.  The  cost  of  sui)ervision  and  inspection  having  been 
increased  by  the  failure  of  the  contractors  to  complete  the  work  by  the 
time  originally  specified,  $6,000,  in  addition  to  the  $12,225  mentioned 
above,  was  allotted  June  25, 1898. 

An  inventory  of  the  plant  used  by  the  contractors  will  be  found  in 
the  Annual  Beport  for  1897,  Part  I,  page  704. 

The  concrete  work  at  the  gun  battery  is  practically  completed.  All 
iron  work  is  completed  except  ammunition  hoists  in  five  emplacement's. 
A  few  doors  remain  to  be  placed.  The  sand  fill  in  front  of  concrete 
parapet  has  not  yet  been  begun;  about  70,000  yards  are  to  be  placed. 

Guns  and  carriages  have  been  mounted  in  emplacements  1, 2, 3, 4,  and 
5.  The  carriage  for  the  fourth  10-inch  gun  has  not  yet  been  received. 
The  gun  is  on  hand. 

About  800  cubic  yards  concrete  remain  to  be  placed  at  the  mortar 
battery,  viz,  in  inclined  retaining  walls  about  the  pits,  in  vertical  re- 
taining walls  for  sand  fill  at  entrance  to  pits,  and  in  pavements.  About 
1,900  cubic  yards  of  sand  fill  have  been  placed;  about  78,000  yards 
remain  to  be  placed. 

Six  carriages  have  been  mounted  complete;  the  other  two,  and  the 
eight  mortars  have  not  yet  been  received. 

The  items  of  work  accepted  and  paid  for  to  June  30, 1898,  are  tabu- 
lated below  i 

GUN    BATTERY. 

Sand  exoaTation cnbio  yards..  2,116 

SandfUl do.-.  4,609 

Concrete  No.  1 do....  23,723.8 

Concrete  No.  2 do 1,801.6 

Concrete  No.  3 do 1,478.7 

Large  stone tons..  8,883.6 

Beams, plates,  etc pounds..  80,571.2 

Anchor  bolts do 16,468 

j^Q  98 i6 
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Doors -^.  33 

Brass  fittings  for  doors pounds..  4,935.5 

Vitrified  pipe,  6-inoh feet..  128 

Trolley  beams,  bolts, hangers,  etc pounds..  11,049 

Asphalt  covering square  yards..  1,611.9 

Brick 41,064 

Ladders pounds..  1,315 

Speaking  tubes feet..  619.2 

Stairs pounds..  6,385 

Cranes 12 

Ammunition  hoists 2 

Manhole  oovers 6 

Oalvanissed  sheet  iron :... pounds . .  220 

Iron-pipe  railing J feet..  1,220.8 

Iron-pipe  railing  posts do —  346 

MORTAR  BATTBRT. 

Sand  exoftvation cuLio  yards..  279 

Coral  rook  ezcaration do....  460.9 

SandfiU do....  2,345.6 

Concrete  No.  1 do....  6,086 

Concrete  No.  2 do....  654.9 

Concrete  No.  3 do....  179.3 

Cut  stone do....  113.69 

Beams,  plates,  etc pounds..  50,825.8 

Anchor  bolts do....  29,033.9 

Brass  fittings  for  doors do 110 

Vitrified  pipe,  6-inch feet..  47 

Trolley  beams,  bolt  hangers,  etc ..pounds..  8,693 

Asphalt  covering square  yards..  S44.1 

Brick 7,552 

Speaking  tubes feet..  19.8 

Money  statements. 

FOR  COITFRACT  WORK. 

July  1,1897,  balance  unexpended $400,000.00 

June  30, 1898,  amount  expended  during  fiscal  year 272,040.08 

July  1, 1898»  balance  unexpended 127,959.92 

July  1,1898,  outstanding  liabUities $8,909.48 

July  1, 1888,  amount  covered  by  uncompleted  contracts 119, 050. 44 

' 127,969.92 

FOR  XXPENSBS  OF  OFFICE,   KNGINEERINQ,  AKD  SUPERVISION. 

July  L 1897,  balance  unexpended $9,467.97 

June  25, 1898,  allotted 6,000.00 

15,467.97 
June  30, 1898,  amount  expended  during  fiscal  year 14,614.01 

July  1, 1898,  balance  unexpended 853.96 

July  1, 1899,  outstanding  RabiUtles 767.81 

July  1, 1898,  balance  available 86.15 

LandinQj  transporting j  and  mounting  guns  and  carriages. — ^The  guns 
and  carriages  for  the  gun  and  mortar  batteries  are  tobe  receiv^  on 
the  south  breakwater,  and  thence  transported  on  cars  to  the  diffeient 
emplacements.  One  thousand  seven  hundred  dollars  was  allotted 
December  8, 1897;  $4,100  March  5, 1898,  and  $.'3,500  June  5, 1898. 

Three  10-inch  carriages,. two  8-inch  carriages,  and  six  12-inch  mortar 
carriages  have  been  received  and  mounted. 

Four  iO-iuch  and  two  8-inch  guns  have  been  received. 

Three  lO-inch  and  two  8-inch  guns  have  been  mounted. 

The  fourth  10-inch  gun  is  on  the  breakwater,  where  it  will  be  left 
until  its  carriage  has  been  received. 
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Money  statement. 

December  8, 1897,  aUotted $1,700.00 

March  5. 1898,  aUotted 4,100.00 

June  5, 1898,  aUotted 3,500.00 

9,300.00 
June  30, 1898,  amount  expended  during  fiftoal  year 6,363.57 

July  1, 1898,  balance  unexpended 2,936.43 

July  1, 1898,  ontetanding  liabilities 2,215.36 

July  1,  1898,  balance  available 721.07 

Mining  casemate  and  cable  gallery. — ^Tlie  work  contemplated  was  the 
constraction  of  minlDg  casemate  and  tlie  necesftary  cable  gallery  simi- 
lar to  the  typical  form.  Estimated  cost  was  $10,000,  and  this  amount 
was  allotted  November  13, 1896. 

For  description  of  stracture,  difficulties  met  with  in  foundation,  etc., 
see  Annual  Bex)ort  for  1897,  pages  705  and  706.  The  work  was  com- 
pleted in  December,  1897,  except  for  a  small  amount  of  fill  and  sodding. 
Funds  are  exhausted. 

Money  statement 

Jnly  1, 1897,  balance  unexpended $4,801.16 

June  30, 1898,  amount  expended  daring  fiscal  year 4,762.73 

July  1, 18d8,  balance  unexpended 38.43 

July  1, 1898,  outatanding  uabilitiee 28.40 

July  1, 1898,  balance  available 10.03 

Purchase  of  sites. — The  sites  referred  to  are  needed  for  modem  defen- 
sive works  contemplated  by  the  approved  project  for  the  defense  of  Key 
West.  The  first  is  a  rectangular  piece  of  groand  on  which  Martello 
Tower  No.  2  is  situated.  An  agreement  was  reached  with  the  repre- 
sentative of  the  Livermore  estate  for  the  purchase  of  this  site  for  |4,600. 
This  amount  was  allotted  January  26, 1897,  from  the  fund  appropriated 
by  the  act  of  June  6, 1896.  One  hundred  dollars  for  incidental  expenses 
was  £dlotted  from  the  same  appropriation  April  30, 1897.  The  land  has 
been  purchased. 

The  second  tract  of  land  is  a  rectangular  tract  on  which  Martello 
Tower  No.  1  is  located.  No  satisfactory  agreement  could  be  reached 
with  the  owners  of  this  site,  the  price  demanded  being  excessive. 
Accordingly,  proceedings- for  the  condemnation  of  the  land  were  insti- 
tuted by  theUnited  States  district  attorney.  The  land  was  appraised 
by  viewers  appointed  by  the  United  States  circuit  court,  southern  dis- 
trict of  Florida,  at  $19,750.  March  22, 1898,  $19,800  was  allotted  for 
the  purchase  oi  this  land  and  the  payment  of  incidental  expenses. 
Payment  was  made  May  31, 1898. 

Money  statement. 

July  1,1897,  balance  unexpended $4,692.95 

March  22, 1898,  allotted 19,800.00 

24,492.95 
June  80, 1898,  amount  expended  during  fiscal  year 24, 364. 74 

July  1, 1898,  balance  unexpended  and  arailable 128.21 

Preservatfon  and  repair. — At  the  beginning  of  the  year  the  available 
balance  was  $3,726«98.  On  March  24, 1898,  $800  was  allotted  for  care 
of  torpedo  material,-  on  March  26, 1898,  $2,000  for  rebuilding  of  two 
temx>orary  platforms  for  15-inch  smooth-bore  guns,  and  on  March  26| 
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1898,  $3,650  was  allotted  for  constmctiDg  platforms  for  three  8iiich 
conyerted  rifles  at  the  north  battery. 

Repairs  were  made  to  the  engineer  office  and  other  buildings  and  to 
the  fences,  the  grounds  were  cared  for,  and  a  large  amount  of  property 
stored  at  the  fort  was  kept  in  good  condition. 

The  rebuilding  of  the  bridge  leading  from  Key  West  to  the  outwork 
of  the  fort  was  completed. 

The  two  unserviceable  platforms  for  15-inch  guns  were  torn  out  and 
replaced  by  temporary  platforms  of  timber  and  concrete,  and  the  car- 
riages and  guns  were  mounted. 

The  two  unserviceable  platforms  for  15-inch  smooth-bore  guns  in  the 
north  battery  were  torn  out  and  the  guns,  still  mounted  on  the  carriages, 
moved  to  the  rear.  Three  platforms  for  8-inch  conyerted  rifles  were 
constructed  on  the  site  of  the  old  platforms.  These  platforms  are  of 
concrete  with  granite  pintle  blocks.  The  carriages  and  guns  were 
mounted. 

Money  statement 

July  1,1897,  balanoe  unexpended $3,726.96 

March  24, 1898,  allotted 300.00 

March  26, 1898,  allotted 2,000.00 

March  26, 1898,  aUotted 3,650.00 

9,676.98 
June  30,1898,  amount  expended  during  fiscal  year 8,759.49 

July  1, 1898,  balance  unexpended 917,49 

July  1, 1898,  outetanding  liabUitles 182.52 

July  1, 1898,  balance  available 734.97 

Umpkieement8  for  two  12'inch  breech-loading  rifles. — Under  date  of 
April  25  directions  were  received  to  construct  two  emplibcements  for 
12-inch  breech-loading  rifles  on  barbette  nondisappearing  carriages.. 
Forty  thousand  dollars  was  allotted  April  25  from  the  appropriation  for 
"National  Defense,"  act  of  March  9, 1898. 

Investigations  have  been  made  to  determine  the  character  of  the 
foundation  of  the  old  fort.  A  portion  of  the  plant  required  has  been 
ordered,  viz,  steam  pump,  drill  complete,  mixer,  stone  crusher,  and 
hoisting  engine.  The  work  of  tearing  down  that  part  of  the  old  fort 
which  is  in  the  way  of  the  new  construction  has  been  begun. 

Money  statement 

April 25, 1898,  allotted $40,000.00 

June  30, 1898,  amount  expended  during  fiscal  year 676. 85 

July  1, 1898,  balance  unexpended 39, 324.65 

July  1, 1898,  outetanding  fiabllitiea 8,889.25 

July  1, 1898,  balance  available 30,435.40 

Two  rapid-fire  gun  emplacements^  Key  West^  Fla. — Under  date  of 
March  19, 1898,  directions  were  received  to  prepare  to  mount  at  the 
earliest  practicable  date  two  4.7-inch  rapid-flre  guns.  Six  thousand 
dollars  was  allotted  April  6, 1898.  and  $4,000  April  13, 1898,  all  from 
the  appropriation  for  "  National  Defense,'^  act  of  March  9, 1898. 

As  it  was  found  impossible  to  secure  at  once  the  necessary  sand  and 
broken  stone  for  permanent  emplacements,  two  temporary  platforms 
were  built,  and  the  guns  mounted  as  soon  as  they  arrived.  A  small 
amount  of  materials,  viz,  Portland  cement,  broken  brick,  and  coral 
sand,  has  been  collected  at  the- site  of  the  work.  One  gun-base  form 
has  been  erected,  and  plant  for  placing  concrete,  viz^  overhead  trolley 
with  engine,  has  been  set  up. 
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Money  statement 

April 6. 1898,  allotted : $6,000.00 

AprillS,  1898,  aUotted 4,000.00 

10,000.00 
June  80, 1898,  amonnt  expended  daring  fiscal  year 2,664.96 

Jnlyl,  1898,  balance  unexpended 7,4a5.04 

July  1, 1898,  outstanding  fiabilltiea 109.92 

July  1, 1898,  balance  avaUable 7,3^5.12 

Planting  torpedoes^  Key  Westy  Fla.— On  June  20,  1898,  $6,000  was 
allotted,  and  on  Jane  30, 1898,  $8,000;  both  amounts  from  the  appro- 
priation for  *<  Torpedoes  for  Harbor  Defense,  January  1, 1899,''  act  of 
May  4, 1898.  These  funds  were  allotted  for  the  purxK>se  of  continuing 
the  submarine  defense  of  thi^  harbor  begun  under  appropriation  for 
"  National  Defense.'' 

Details  of  work  done  will  be  found  in  the  subjoined  report  for  torpedo 
defense  for  Key  West,  <<  l^ational  Defense,"  act  of  March  9, 1898. 

Money  statement. 

June 20, 1898,  allotted $5,000.00 

June  30, 1898,  allotted 8,000.00 

July  1, 1898,  balance  unexpended 13,000.00 

July  1, 1898,  outstanding  liabilities 3,923.90 

July  1, 1898,  balance  available 9,076.10 

Torpedo  defense  for  Key  Westj  Fla. — ^Two  thousand  dollars  was  allotted 
March  18,  $2,000  April  22,  and  $5,000  May  27, 1898;  all  from  appro- 
priation for  '<  National  Defense,"  act  of  March  9, 1898. 

Single  and  multiple  cable,  mines  and  plugs,  buoys,  and  other  materials 
have  been  received. 

A  30-inch  search  light  with  boiler  and  generating  set  have  been 
received  and  set  up;  the  light  is  in  operation  nightly.  The  mine  field 
has  been  patrolled. 

Money  statement 

March  18, 1898,  allotted $2,000.00 

April 22,  1898,  allotted 2,000.00 

May  27, 1898,  aUotted 5,000.00 

9,000.00 
June  30, 1898,  amount  e]qpended  during  fisoal  year 9,000.00 


4  O. 

DEFENSES  OF  PENSACOLA,  FLOBIDA. 

Officer  in  charge,  Maj.  Frederick  A.  Mahan,  Corps  of  Engineers; 
assistant,  Lieut^  James  P.  Jervey,  Corps  of  Engineers;  Division  Engi- 
neer, Brig.  Gen.  Peter  C.  Hains,  U.  S.  Volunteers,  Colonel,  Corps  of 
Engineers. 

Battery  for  four  lO-inch  guns  on  disappearing  carria^ges. — Details  of 
this  battery  are  given  in  the  report  of  the  Chief  of  Engineers  for  1897. 
All  the  concrete  for  this  battery  was  finished  during  the  fiscal  year 
1897. 
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Work  during  the  year  1898  was  applied  to  installing  the  electriclight 
plant,  ammunition  conveyors,  cranes,  and  hoists,  to  patting  in  the 
sewerage  system,  to  covering  the  sand  slopes  with  mack,  and  to  meant- 
ing  the  gans. 

Emplacements  1,  2,  and  3  were  transferred  to  the  artillery  arm  of  the 
service  by  authority  of  the  Secretary  of  War  dated  February  24, 1898. 
The  fourth  emplacement  was  transferred  by  authority  dated  June  19, 
1898,  thus  placing  the  entire  battery  in  charge  of  its  iinal  custodians. 

The  cost  of  tills  work  for  the  year  is  given  in  the  following  statement : 

Coiiofitemi. 


ClaaaiflGatioii. 


IffateriaL 


Total. 


CoDTeyora  (750  feet) 

Craoet  (14) 

Hoist  (2) 

Sowen^e  syBtem 

Mack  on  slopes 

lioontinff  gims  (4) 

Setting  trftTerse  circles  and  base  rings. , 

Concrete  aprons 

Manholes 

Snperintendence 

Holidays 

Boadrear  of  battery 

Water  supply 

Railroad 

Fnel 

Tools  and  nonexpendable  articles 

Boats  and  lighters 

Mileage 

AdTcrtising  and  printing 

(Hneralpnrposes 

Sandries 

Operating  mail  boat 

Waterproofing 

Lighting  plant 

SoDftistenoe 

Platforms 

Doors 


$486.04 
184.88 
170.06 


827.28 

8,001.08 

1,088.35 

368.85 

•   176.12 

318.31 

820.35 

446.41 


$2,826.00 

660.00 

040.00 

627.50 

27.76 

215.41 

2.25 

450.00 

4.05 


224.48 


72.65 
151.50 


6.40 
11.02 
38.50 
18.50 
415.87 
150.16 
54.83 
23.60 
135.61 


154.83 


700.00 
8,933.35 

60.63 
263.52 

25.22 


$2,762.04 

824.68 

1,110.05 

627.50 

855.03 

8,307.39 

1,090.60 

818.85 

181.07 

318.31 

320.35 

446.41 

5.40 

11.92 

38.50 

13.50 

640.30 

159. 16 

51.83 

23.60 

208.26 

151.50 

700.00 

4,087.68 

60.63 

263.52 

25.22 


Total. 


8,011.83 


U,  004. 97 


19,106.80 


Battery  for  eight  lJ2inch  mortars. — ^The  report  of  Lieutenant  Jervey 
on  the  cost  and  methods  of  work  of  this  battery  is  so  interesting  that 
the  following  extract  from  it  is  given. 


EXTRACT  FROM  REPORT  OF  FIRST  LIBUT.  JAMX8   P.  JERVET,  CORPS  OF  BNGINBXRS. 

Plans  and  eetimates  were  sabmitted  on  May  2%,  1897.  These  were  disapproyed. 
Revised  plans  and  estimates  were  sabmitted  on  Joly  12, 1897,  and  approved  Angnst 
6, 1898,  thesam  of  $121,000  being  allotted  for  the  work. 

Work  on  the  railroad  had  been  already  started.  This  work  was  poshed  as  rapidly 
as  possible,  and  on  its  completion  the  sand  filling  for  the  foundations  of  the  battery 
and  the  erection  of  plant  were  begun. 

The  progress  of  the  work  was  seriously  delayed  by  the  appearance  of  yellow  fever 
in  September.  The  bids  received  for  the  delivery  of  material  were  so  high  that  all 
were  rejected,  except  those  for  natural  cement  and  the  electric  plant.  New  bids 
were  asked.  No  Portland  cement,  which  was  required  for  the  foundations,  was 
received  until  the  middle  of  February. 

Concreting  was  started  on  February  18,  and  practically  completed  on  May  81,  dur- 
ing which  time. 9, 700  yards  of  concrete  were  laid.  The  actual  number  of  days  of 
work  was  70.    T&is  gave  an  average  of  138.5  cubic  yards  per  day. 

Construction  details:  The  mortar  platforms  start  at  reference  (4.0)  and  on  wet 
sand.  This  sand  seemed  unstable  and  to  have  no  bearing  power.  A  retaining  wall 
was  built  around  the  pits  to  prevent  the  sand  spreading  laterally ;  it  seems  to  have 
been  successftil.    This  was  the  only  difficulty  encountered. 

Plant:  The  raw  materials  were  stored  in  bins  under  which  ran  a  double  track. 
The  proper  charges,  dumped  into  iron  concrete  oarsi  were  hauled  up  an  incline  over 
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the  mixers  by  a  wire  rope  baaliige  plant  which  was  improvised  on  the  work.  Two 
cnbioal  mixers  were  nsed.  The  concrete  was  dumped  from  the  mixers  into  tnbs 
resting  on  flat  cars  and  hauled  by  mnles  under  a  traveling  Lidgerwood  cableway. 
The  maximum  day's  work  was  258  charges. 

Waterprooflnff  :*  In  waterproofing  the  magazines  an  experiment  was  tried  which, 
so  far,  seems  to  nave  justified  the  expense.  Starting  at  the  ceiling  a  layer  of  rich 
Portland  concrete  was  placed,  mixed  very  dry  and  tamped  with  the  greatest  care. 
On  this  was  laid  a  coat  of  mastic.  On  the  hot  mastic  was  placed  a  layer  of  asphalt 
felt.  Then  another  layer  of  mastic,  followed  bv  a  second  layer  of  felt,  breaking 
joints  with  the  first,  and  finally  a  third  layer  of  mastic.  The  interior  waterproof 
layer  thus  formed  drains  off  the  moisture  into  the  air  spaces  around  the  magazines; 
thence  it  passes  away  through  the  sand.  • 

Revetment  around  pits :  This  revetment  was  easily  and  smoothly  laid  by  molding  it 
in  place  in  sections  about  4  feet  long  and  2  feet  high.  The  sections  in  each  layer  are 
arranged  to  break  joints.  This  revetment  is  arched  in  rear  and  supported  by  slight 
piers,  80  there  will  be  no  cracking  ftom  settlement  of  sand. 

Comfortable',  well-ventilated  guardrooms,  with  fireplaces,  electric  lights  for  the 
mortar  pits  and  magazines,  latrines,  and  communication  by  speaking  tube  or  tele- 
phone from  all  points  of  the  battery  are  provided. 

Condition  of  battery  on  June  SO:  All  the  mass  of  the  concrete  work  is  done.  All 
base  rings  are  set  and  all  the  racers  are  in  position.  Three  carriages  are  completely 
mounted,  and  the  other  five  are  well  under  way.  Twelve  thousand  cubic  yards  of 
sand  filling  is  in  place.  Work  on  the  installation  of  the  electric  plant,  anmiunition 
conveyors,  and  construction  of  doors  has  been  started* 


DBTAIL8  07  0O81 

1.  Plant. 


Water  supply $786.41 

Railroad 7,271.39 

Locomotive  and  engines 487. 64 

'Boats  and  lighters 417.71 

Storage  bins 3,021.85 

Mixer 1,498.82 

Cableway 5,643.93 


Derricks $176.08 

Cars,  etc 216.31 

General  maintenance  and  re- 
pair   825.83 


Total 20,344.97 


The  cablewav  was  costly,  but  it  has  paid  for  itself,  as  will  be  shown. 
A  total  of  9,000  feet  of  track  was  laid. 

2.  Forms  for  eonoreU. 

Labor  framing $3,491.34 

Removing 421.17 

Lumber 1,579.48 

Nails 70.52 


Total 6,562.51 

Average  cost  of  framing  per  thousand,  $22.52.  Average  cost  of  nails  per  thousancf, 
47  cents.  Average  number  of  hours  for  framing  1,000  feet  B.  M.,  100.  Average 
cost  per  thousand  removing  forms,  $2.81.  Average  hours  of  labor  to  remove  1,000 
feet  B.  M.,  16. 

8.  Cost  of  eonorote  material  storsd  at  mixer. 


ClMB. 

Qnaiitity. 

Unit  cost. 

Totslooat 

Pebbles 

............••••.. .cable  yards.. 

7,000 
1,828 
8,477 
4,684 
2.000 

$2.63 
1.21 
1.044 
2.150 
.409 

♦17,708.76 
2, 224. 64 

Random  stone 

8hor£  tons . . 

Rosendale  cement 

Portlftiid  cement. 

barrelB.. 

do.... 

8,816.18 
10,008.00 

Sand 

.--.... cubic  yards . . 

900.73 

Tofcid 

89,847.26 

4.  Sand  filling. 

Sand  filling  up  to  June  1  was  for  the  foundations  of  the  battery,  and  amounted  to 
8,000yards.  The  total  cost,  including  spreading,  wetting,  and  ramming,  was  $1,879.38, 
or  62.6  cents  per  cubic  yard.    From  Juno  1  to  J  une  23, 7,000  cubic  yards  of  sand  have 
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been  placed  in  the  parapet,  at  a  cost  of  approximateTy  20  cents  per  onbic  yard.  This 
figure  wUl  be  reduced  when  the  work  is  completed.  Even  at  this  figare  there  would 
be  a  saving  of  10  cents  per  yard  as  compared  with  the  10-inch  battery,  or  a  total  of 
$6,000,  which  would  more  than  pay  for  the  conveyor,  "^hloh  oost^  originally,  $5,643.93. 

6.  Steel  heame. 

The  total  cost  in  place  was  $1,800.96.    The  labor  of  placing  them  cost  $54.33,  or 
one- half  cent  per  pound. 

6.  Waterproofing  magtufinee. 

Labor ; $276.46 

Material 730.00 

Total 1,006.46 

Average  cost  per  square  foot,  66.4  cents. 

7.  Bleetrio  plamt. 

Contracts  have  been  made  for  a  plant  of  30  kilowatts  capacity.    Battle  lanterns 
and  firing  apparatus  have  been  provided.    Telephones  have  also  been  provided. 
Total  expenditures,  $347. 86. 


8.  Mieeellaneoue  operating  expeneee. 


Holidays $666.75 

Fuel 1,184.47 

Tools  and  nonexpendable  arti- 
cles   934.42 

Office  and  buildings 1, 082. 93 

Mileage 258.14 

Advertising 95.40 

Lighting  expenses 178. 29 

Sundries , 815.88 

Testing  cement 107. 56 

Subsistence 924.01 


Telegrams $12.15 

Draft  animals 457.60 

Material 532.39 

Superintendence,  clerical,  etc  .  6, 546. 90 

Fender  piles  on  wharf 136. 79 

Temporary  wharf 149. 25 

Operating  mail  boat 625.79 

Sundry    transportation     ex- 
penses   80.10 

Total 14,788.82 


9.  Labor  mixing  oonorete. 


Mixing 

Snpplying  cement 
Siipplyinj(8and... 
Supplying  pebblee 
Supplying  water. . 

ToUa 


a,  888. 02 


10.  Lahor  depositing  oonerete. 

Concrete  proper $4,000.11 

Random  stone 353.89 

Total 4,353.50 

This  gives  44  cents  per  cubic  ^ard  for  concrete  and  19  cents  per  ton  for  stone.  The 
total  labor  for  mixing  and  placing  would  be,  therefore,  69.8  cents  per  cubic  yard,  as 
compared  with  $1.04  on  10-inch  gun  battery.  In  placing  concrete  the  use  of  the 
cable  way  has  resulted  in  a  saving  of  18  cents  per  yard,  or  a  total  of  $1,620.  The 
cost  of  mixing  at  the  mortar  battery  was  25.8  cents  per  cubic  yard,  as  compared  with 
43  cents  at  the  10-inch  battery,  or  a  saving  of  17.2  cents  per  cubic  yard,  which  would 
give  a  total  saving  on  9,000  cubic  vards  of  $1,548.  The  concrete  mixing  plant  at  the . 
mortar  battery  cost  $477.71  more  than  the  plant  at  the  gun  battery,  so  tne  net  saving 
of  the  improved  plant  was  $1,070.29. 
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11.  Miacellaneous  items  in  hattery. 

Brick  for  gnard  rooms $50.00 

Sewerage i 607.75 

Doors  for  magazines 153.95 

Ammnnition  conyeyors  ^700  feet  of  track^  8  trolleys  and  blocks) 852. 22 

Monntine  mortar  carriages 970.62 

Bolts  and  traverse  circles 748.94 

Speaking  tubes 3.00 

Total i 3,386.48 

Mounting  mortar  carriages  inclndes  loading  on  cars  at  wharf,  transporting  to 
battery,  and  unloading  eight  carriages.    The  labor  was  $912.62  and  material  $58. 

The  labor  of  placing  and  leveling  eight  traverse  circles  was  $110.31.  Bolts  and 
wedges  cost  $638.64. 

12.  Cost  of  oonereie  per  oMe  yardf  im  place. 

a.  Rosendale  concrete: 

24  cubic  feet  pebbles .' $2.25 

10  cubic  feet  sand • 148 

1^  barrels  cement 1.566 

Supplying  pebbles  to  mixer 066 

Supplying  sand  to  mixer 043 

Supplying  cement  to  mixer 031 

Supplying  water  to  mixer 020 

Mixing 098 

Placing 440 

Forms 573 

Total 6.235 

h,  Portland  concrete : 

All  items  would  be  the  same  as  for  Rosendale,  except  cement,  which  would  be 
$3,234,  making  the  cost  per  cubic  yard  $6,903. 

13.  The  following  is  a  statement  of  the  cost  of  maintenance  and  repairs.  The 
separate  items  are,  nowever,  already  included  under  the  proper  classification,  so  the 
item  *' Maintenance  and  repairs"  will  not  appear  in  the  summary. 

Material : 

Locomotives $123.20 

Cars 172.64 

Derricks 8.60 

Sundries 17.70 

Cable  way 22.13 

$344.27 

Labor 2,447.57 

Total i 2,791.84 

14.  Comparative  oosta. 


lO-lnoh 
bsttery. 


Mortar 
battery. 


Plant 

Material  for  1  ywd  of  B4Mandale  ooncrote 
Material  for  1  yard  of  Portland  concrete  . 

Supplying  cement,  per  cable  yard 

Supplying  pebbles,  per  cnbio  yard 

Supplying  oroken  stone,  per  cable  yard... 

Supplying  sand,  per  cubic  yard 

Supplyin  g  water,  per  cubic  yard 

Mixing  concrete,  ];>er  oubic  yard 

Placing  concrete,  per  cubic  yard 

Forms  for  concrete,  per  cubic  yard 


$36,818.26 
5.10 
6.08 
.08 
.06 
.08 
.03 
.01 
.17 
.62 
.71 


$20,844.07 

8.06 

5.62 

.081 


.043 
.020 
.098 
.440 
.678 


To  make  the  comparison  Just,  the  fact  must  be  considered  that  each  yard  of  con- 
crete at  the  mortar  battery  contained  24  cubic  feet  of  pebbles,  10  cubic  feet  of  sand, 
and  li  barrels  of  cement.  At  the  10-inch  gun  battery  the  corresponding  quantities 
were  15  cubic  feet  of  pebbles,  5  cubic  feet  of  sand,  and  li  barrels  of  cement. 

The  mortar  battery  had  also  the  advantage  of  a  large  amount  of  plant  for  whioh 
the  10-inoh  gun  battery  had  paid. 
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15.  Summary, 


Eleotrio  plant 347.86 

Mixing  coDorete $2,333.92 

Placinff  oonoieto 4,353.50 

MUcelianeons  items  in  battery  3, 386. 48 

Sundry  items 1,731.62 

Total 97,383.74 


Plant $20,344.97 

Forms 6,562.51 

Material  for  ooncrete 39, 847. 26 

Sand  filling 1,879.38 

Steel  beams 1,800.96 

Waterproofing 1,006.46 

Miscellaneous  operating    ex- 
penses   '. 14,788.82 

In  concluding,  I  wisb  to  call  attention  to  the  valuable  and  willing  seryices  of  the 
force  of  superintendents,  office  force,  and  master  laborers. 

It  is  bnt  jnstioe  to  Lientenant  Jervey  to  say  that  although  his  meth- 
ods of  carrying  on  the  work  at  this  battery  were  submitted  for  approval, 
they  were  designed  and  carried  oat  solely  by  himselfl 

Money  statement 

Julyl,  1897,  balance  unexpended $22,780.01 

June  30, 1898,  amount  allotted  during  fiscal  year 119,700.00 

142,480.01 
June  30,  1898,  amount  expended  during  fiscal  year 117,710.87 

June  30, 1898,  balance  unexpended 24,769.14 

Jnne30, 1898,  oatstandlng  liabilities $7,383.58 

June  30,  1898,  amount  ooyered  by  uncompleted  contract 7, 638. 03 

15,021.61 


July  1, 1898,  balance  avaUable 9,747.53 

AhttTMi  of  hids  received  and  opened  hjf  Mai,  F,  A,  Mdhanf  Corps  of  Engineers^  United 
Statee  Army,  on  September  Bg,  1897,  for  fumishing  and  delivering  material  for  mortar 
battery. 


Na 

Name  of  bidder  and  post-office 
addreea. 

Class  A. 
Portland 
cement. 

Class  B, 
natnral 
cement. 

Class  C,  broken 
stone. 

Class  D, 
pebbles. 

Class  E, 
fertile 
earth. 

Ordinary. 

Grano- 
lithic. 

1 

Bond,  Harrison  Sc  Co.,  Sayannah, 
Qa                      

Per 

barrel 

a$2.25 
d2.40 

Per 

barrel 

5$1.19 
/.02 

Pereubie 
yard. 

$8.20 

Pereubte 
yard. 

$3.50 

Pereubie 
yard. 

Perenbie 
yard. 

2 

LawrencevlUe  Cement  Co.,  New 
York,  N.T 

8 

Co..  New  York.  N.  Y 

4 

Western  Cement  Co.,  Lonisvllle, 
Ky 

R 

M.  P,  Pftlms,  Pens<LoniA,  l^a  . .  ^ . .  ^ 

1.70 
2.55 
2.10 

8.76 
2.78 
2.08 

«{ 

Fred.    F.    Vlaacher,\Regalar    ... 

1.45 

Montgomery,  Ala./Alteraative. 
Chas.  GK  Smith  St  Son,  Washing- 
ton, D.  C 7.. 

.86 

7* 

8.18 

8.10 

lOJ 

Biirtmonii  ft.  Mayrani,\RogiiIar  . . . . 

.99 

Charleston,  S.  C.    /Altornatiye. 

Fame  of  bidder  and  post^filoe 
address. 

Class  F,  steel  beams. 

Class  G,  steel  an- 

No. 

I-beams. 

Steel 
T-beams. 

SUndard 
connec- 
tion and 
angles  for 
8-inch 
I-beams. 

Bolts. 

Cast-iron 
washers. 

Class  I, 

bronxe 

castings. 

8 

Thompson  C.  Gill  A  Co.,  Philadel- 
phiaTpa 

Pertb. 
$0.0424 

Per  lb. 

10.0434 

Per  lb. 

10.0424 

Pertb. 
$0,0499 

Per  lb. 
#0.0899 

Per  lb. 
$0.82 

aParagon.       5  Newark.       d  Knickerbocker.       d  Beach.       «Hadson  BlTcr.      /LooisTille. 
g Class  H,  trolleys  and  rail;  no  proposal  roceiyed.  *Accepted. 
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Ahstrad  of  lid$  received  and  opened  by  MaJ.  F.  A,  MahaUf  Corpe  of  Engineers,  United 
Staiee  Armyy  on  September  SB,  1897,  for  furnishing  and  delivering  material  for  mortar 
battery — Continaed. 


^o. 


^miD«  of  btdder  waH 


Qau  J,  «1ectrIo  plftut. 


Si 


i 


I 

a 
.a 

I 


& 

3 


*     to 
QQ 


III 


General  Electric  Co.,  At- 
Uuito,Ga 


Each.     Eaeh, 
$1, 140        $415 


Sack. 
♦1.0M 


Each, 

$ioe 


Each, 
$145 


$a.8« 


$l,0e7.04 


•6,474 


No. 


Name  of  bidder  and  poet- 
<^oeaddreM. 


Claas  X,  plumbing  snpplies. 


I 


s. 


^ 

1 

1 

1 

11 

1 

1 

^ 

1 

3 

ii 


i 
U 


I 


8> 

t 
I 


Thompson  C.  OOl  &  Co., 
PhlladelphlA.  Pa 


Each.  Cent* 
$25.00     1.94 


Cents 


Cents 
per 
lb, 

L90| 


Per 

lot. 


Eaeh, 


10 


$4.00 


$4.00 


^t. 

17 


$8. 00  $15. 00 


No. 


Name  of  bidder  and  poet* 
offioeaddreaa. 


Class  X,  plumbing  snpplies— Continaed. 


Is. 

•a* 
■85 


It 
1^ 


o  . 

•a  p. 


s 


I 


3"^ 


p« 

1 


I 


Thomnson  C.  Oill  A  Co., 
Philadel]  "  ■    - 


aphiftPa.. 


Oenti 


Cents 

\perft, 

6 


Cents 
per  lb. 
10 


EMh. 
$10.00 


$2.00 


Cents 

perft. 

25 


perft. 


Eaeh. 
$1.25 


$1.00 


Eaeh. 
$1.00 


No. 


Name  of  bidder  and  post- 
<^ce  address. 


Total  of  respeoUye  bids, 


10 


Sa- 


Bond.  Harrison  A  Co. 

rannnh,  6a 

Lowrenceville  Cement  Co., 

New  York,N.Y 

N.  T.  and  Rosendale  Cement 

Co..New  York.N.Y 

Western  Cement  Co.,  Lonis- 

TiUe,Ky 

M.  P.  Palms,  Pensaoola,  Fla 
-     ■    -    Vis- 


}    17.520 
7,580 


$11,305{ 

9,025 
9,408 
8,740 


a$402.50 
618,700.00 


■Cher,  Mont-ffTi?f;w« 

Chas.  6.  Smith  &  Son,  Wash 
ington,D.C 


±  Co., 


Thompson  C.  Oill 

Philadplpbiii,  Pa 

[Simmoa«  &.] 
I    MayraDt jRiijtutar  ,.. 
I    Charle  nX^u,  f  AJ  toroatiTe 
L    S.C.  ] 


618,717.00 
a3M.85 


$7,310 

10,066 
0,030 

}l6,168 


$4,350 
2,550 


.$3,5ai.ie 


]l.fl&4 
S,U4 


9,970 


•l>700 


*  Accepted. 


a  Qranolithio. 


5  Ordinary. 
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Ahitract  of  hidt  received  and  opened  hv  Maj.  F.  A.  Mahan,  Corpe  of  Engineere,  United 
Sial4is  Army  on  September  gg,  1897,  forfumiehing  and  deUvoring  material  for  mortar 
battery — Continned. 


Ko. 

Kam0  of  bidder  and  posfc- 
offioeaddreM. 

Points  of  deUTwy  and 

I 

J 

K 

Totil. 

Bond,  HarriMm  A  Co.,  Sa- 

vannah,  6a. 
LawrenceTlll©  Cement  Co., 

Now  York.  N.Y. 

Co.,  Now  York,  N.Y. 
Weetem  Cement  Co.,  Lonla- 

M.  P.  Palma,  Pensaoola,  Fla . 

rFr^r   P,   V{■.^'RAffI11fLr 

$82,087.60 

10,705.00 

0,408.00 

8,740.00 

7,810.00 

15,816.00 

11,680.00 
80,251.85 

6.482.40 

/  5, 808. 82 
\  0,474.00 

14,024.00 
8,044.00 

Point  of  deUTsry  not  stated. 

Dellrered  at  wharf  at  site. 

Pensaoola,  Fla. 
No  point  of  delivery  stated. 

Bidder's  bond  not  signed. 
Dellrered  at  wharf  at  site. 

{    aohor,  Mont- 
[    fcomery,Ala.jAlternatiTe. 
Clia8.G.  Smith  &Son.,  Waah- 

\ngu>n,  D.  C. 
Tfaompaon  C.  OiU  A  Co., 

Philad6lpfaia,Pa. 
General  Eleotrio  Co.,  At- 
lanta, Ga. 
rSiramonH  ftlReffnlar  .... 

Delivered  at  Pensaoola,  Fla. 

Delivered  at  wharf  at  site. 

$128 

{ 

♦1.100 

Delivered  at  Pensaoola,  Fla. 

$S,  803. 32 
0,474.00 

(a  Delivered  at  Pensaoola,  Fla. 
\fr  In  place. 

Delivez«d   t   o.  b.   lighten. 

10 

Mayrant,!     ^ 
Charleeton,  f  AltematiTe. 

I  ao.          J 

wharf  at  site. 
Delivered  f .  o.  b.  oars  at  Pen- 

saoola, Fla. 

a  BegnUr.  b  Alternative. 

Ab$tr€Uit  of  oontraote  in  force. 


Name  and  address  of  bidder. 


Character  of  work. 


Date  of  ap- 
proval. 


Work  begnn. 


Sxpiraa. 


liawrenoeviUe  Cement  Co., 
NewYork,  N.  Y.a 

General  Eleotrio  Co.,  Sche- 
nectady, N.  Y.  h 


0,500  barrels 

oral  cement. 
Bleotrld  plant 


Amerioaii  nat- 


Nov.  22,1807 
Jan.  18,1888 


Deo.    1,1887 


Jsn.   15,1888 
Mar.    1,1898 


a  In  foroe  pending  settlement  for  broken  and  damaged  barrels. 
b  In  foroe  pending  completion  of  battery. 

NATIONAL  DEFENSE. 

Telegraphic  instractions  for  building  a  battery  for  two  12-inc1i  guns 
and  one  for  two  dinch  guns  were  received  on  March  18, 1898. 

Machinery  and  materials  were  ordered  at  once  by  telegraph,  and 
work  was  begun  as  soon  as  possible. 

Instructions  by  letter  for  the  construction  of  a  battery  for  two 
4.7-inch  rapid-tire  guns  were  received  on  March  21, 1898. 

The  condition  of  the  work  on  June  30^  1898,  on  the  12-inch  and 
rapid-fire  batteries  was  as  follows: 

Twelve-inch  gun  battery. — ^AU  the  concrete  work  is  done  in  the  right 
(first)  emplacement,  and  all  the  forms  have  been  removed.  The  gun 
platform  and  all  the  foundations  of  the  left  (second)  emplacement  are 
finished.  The  forms  for  the  concrete  are  all  up.  The  derricks  have  been 
removed  firom  the  first  emplacement  to  positions  where  they  can  handle 
best  the  concrete  for  the  second. 

Battery  for  two  4,7 -inch  R.  F.  guna. — This  work  is  finished. 

The  items  of  cost  stated  in  Lieutenant  Jervey's  report  are  incomplete, 
as  is  to  be  expected  from  unfinished  work.  Enough  is  given,  however, 
to  show  that  the  work  which  he  has  done  has  been  carried  on  most  eco- 
nomically,  especially  in  view  of  the  necessarily  extra  cost  of  work  done 
in  a  hurry,  and  confusion  resulting  from  trying  to  handle  materials  for 
three  batteries,  all  at  the  same  time,  in  a  space  barely  large  enough  to 
move  economically  those  for  one  battery. 
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This  work  would  not  have  been  done  as  it  has  been,  except  for  the 
intelligent  direction  and  the  constant,  careful  attention  which  it  received 
from  Lieutenant  Jervey,  whom  the  officer  in  charge  commends  highly. 

■XTRACT  FBOM  BBPORT  OF  FIRST  LIEUT.   JAMBS  P.    JERVBT,   CORPS  OF  ENGINEERS. 

Fifty  thousand  dollars  for  the  oonstmotion  of  battery  for  12-mch  gans  on  dis- 
appearing carriages,  and  $6,000  for  constraction  of  battery  for  two  4.7-inch  Norden- 
feldt  gans,  were  allotted  from  the  appropriation  for  ''National  Defense,"  act  of 
March  9,  1898. 

Instmctions  were  received  on  March  18, 1898,  to  commence  work.  As  the  work  at 
the  mortar  battery  was  not  completed,  a  complete  new  plant  was  necessary.  Work 
has  been  carried  on  as  rapidly  as  possible,  the  only  difficulty  encountered  being  the 
scarcity  of  labor. 

Construction  methods :  In  building  the  rapid-fire  battery,  as  the  amount  of  work 
was  smaU,  the  concrete  was  mixed  by  hand  and  placed  by  wheelbarrows. 

On  the  12-iuch  battery,  a  cubical  mixer  of  one  cubic  yard  capacity  was  used.  The 
diy  material  is  measured  in  small  handcarts,  dumped  into  a  tub,  raised  oyer  the 
mixer  by  a  derrick,  mixed,  dumped  into  a  tub  resting  on  a  flat  car,  run  out  under 
derricks  on  the  work,  and  placed  in  position  without  rehandling.  The  placing  is 
accomplished  cheaply  and  quickly  by  usin^  the  system  of  running  lines  on  the  der- 
ricks as  suggested  by  yon — ^that  is,  two  hoisting  lines  are  placed  on  each  derrick,  so 
that  the  bucket  of  concrete  can  be  dumped  anywhere  in  the  area  covered  by  the 
derrick.    Material  is  stored  in  the  vicinitv  of  the  mixer  by  two  derricks. 

Results:  The  rapid-fire  battery  is  complete  and  the  guns  are  mounted.  Both  ^un 
platforms  in  the  12-lnch  battery  are  finished,  and  in  emplacement  No.  1  the  loading 
platform  is  completed.  All  concrete  work  on  emplacement  No.  1  is  completed.  The 
foundations  and  paving  in  emplacement  No.  2  are  finished.  A  total  of  6,200  cubic 
yards  of  concrete  has  been  laid,  up  to  and  including  June  30,  1898. 

Two  thousand  yards  of  sand  filling  in  the  rapid-fire  battery  and  1,000  in  the  12-inch 
battery  are  in  place. 

On  account  of  the  hurried  nature  of  the*  work  the  report  of  costs  of  items  is  not 
as  complete  as  could  be  desired. 

The  foUo wing  summaries  show  distribution  of  labor  and  costs  of  various  materials 
to  May  31, 1898: 

Cla$a  of  lahcr. 


Maintenan  ce  and  repairs $182. 00 

Lights  and  condensing  plant . .  931. 00 

Placing  hoisting  engines 75. 00 

Blacksmith  work 268.75 

Receiving  wood 150.00 

Receiving  gravel 963.00 

Receiving  sand 814.75 

Receiving  lumber 264. 50 

Receiving  cement 1,425.60 

Sand  filling 731.50 

Concreting 4,018.00 

Placing  beams 32.50 

storing  sundries 10.50 

Supplying  cement  to  mixer . . .  105. 00 

Supplying  pebbles  to  mixer  ..  200. 00 

Supplying  sand  to  mixer 55. 00 

Total  labor  on  each  work. 

Rapid-fire  battery $2,557.50 

12-mch  battery 12,649.92 

Total 15,207.42 


Policing 

Water  tanks 

Moving;  rapid-fire  j^nns 

Handling  boilers  for  McRee. .. 

Mixing  concrete 

Leveling  and  clearing  site .... 

Building  and  removing  forms . 

Erecting  derricks 

Buildings  and  tents 

Overseers,  clerks,  timekeepers, 
electrician,  enginemen,  mas- 
ter laborers,  watchmen,  cook, 
and  waiters 


$50.00 
128.25 
129.00 
15.00 
160.00 
250.00 
1,237.62 
204.50 
306.05 


2,500.00 


Total 15,207.42 


EoDptndiiures  for  maUrialy  etc. 


Office  outfit 

Montgomery  office 

Telegrams 

Traveling  expenses 

Electrical  supplies 

2,000  yards  of  gravel 

tOOO  barrels  Portland  cement, 
undries 

Lumber  (155,861  feet) 


$73.27 

250.00 

17.59 

57.35 

720.14 

3,400.00 

10,315.00 

813.49 

1,910.66 


Plant $4,879.09 

Pipe  and  fittings 460.99 

Iron,  steel,  and  nuts 135. 18 

Nails  (55  kegs) 117.80 

Provisions 907.45 

Oils,  waste,  pomade 60.48 

Towing 817.72 

Total 24,936,21 
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Thiol  expenditures  for  material  on  eofih  toorh. 

12.mch  battery $20,718.19 

4.7-inch  battery 4,218.02 

Total 24,936.21 

HaWiUee. 


Lamber |8,878.72 

Misoellaneons  snppliea 1,587.83 


867.97 

48.70 

169. 70 

164.62 

260.02 

60.00 

30.20 

Delivery  of  material 1, 157. 70 


Provisions 

Castings 

Maintenance  and  repairs 

Meat 

Car  wheels 

Hoisting  tnbs 

Coal 


Condenser $48.99 

Electrical  supplies 889. 18 

Wood 192.90 

Teleiprams 24.52 

Steel  beams 2,122.14 

Cement  (7,809  barrels) 9, 849. 45 

Gravel  (2,000  yards) 8, 400. 00 

Total 24,242.64 


Co8t  of  items. 


Plant: 

Labor $728.80 

Material 5,840.08 

Liabilities 817.71 

Towing 817.72 

Total 7,704.31 

Lumber: 

First  cost....: $1,910.66 

Labor  unloading 264. 50 

Liabilities 3,378.72 


Total 5,553.88 

Total  received,  400,000  feet  B.  M. ;  av- 
erage cost  delivered,  $13.88  per  M. 
Cement: 

First  cost :..-.  $10,315.00 

Labor  unloading 1, 425. 50 

Liabilities 9,849.45 

Total 21,589.96 

Total  received.  11,809  barrels;  average 
cost  delivered,  $1.83  per  barrel. 
Pebbles: 

Firstcost $3,400.00 

Labor  unloading 963. 00 

Liabilities 4,557.70 

Total 8,920.70 

Total  received,  4,000  yards;   average 
cost  per  yard,  $2.25. 

Sancf:  Labor $814.75 

.  Total  stored,  2,000  cubic  yards;  aver- 
age cost  per  yard,  40.7  cents. 

BandfiUing:  Labor $731.50 

Amount  placed,  3,000  cubic  yards;  av- 
erage cost  per  yard.  24.4  cents. 
Supplying  material  to  mixer: 

Labor $360.00 

Total  number  of  yards  mixed,  2,000; 
average  cost  per  yard,  18  oents« 
Placing  concrete: 

2,000  yards  at  12-inch  bat- 
tery     $2,821.00 

1,000  yards  at  4.7-inch  bat- 
tery       1,697.00 

Including     all     labor, 
mixing,  and  framing.      4,018.00 


Average  cost  per  yard,  12- inch  battery, 
$1.16;  average  cost  per  yard,  rapid-fire 
battery,  $1.69. 
Mixing  concrete  by  maohinery : 

Labor $160.00 

Total  mixed,  2,000  yards;  average  cost 
per  yard,  8  cents. 
Building  forms: 

Labor $1,237.62 

Forms  for  4,(X)0  yards ;  average  cost  per 
yard.  30.9  cents. 
Placing  roof  beams: 

Labor $32.50 

Liabilities 2,122.14 

Total 2,154.64 

Maintenance  and  repair: 


Kepairs  to  locomotive .... 

Blacksmithing 

Repair  of  tracks 

$76.50 

268.76 

75.00 

Repair  to  cars,  etc 

Liabilities - 

80.50 
159. 70 

Material 

948.67 

Total 

1,559.12 

Tiights  and  condensing  appa- 
ratus: 
Labor......  •......•••.•• 

$981.00 

Material.... 

Liabilities 

720.14 
889.18 

Total 2,540.32 


Receiving  ftiel: 

Labor 

Liabilities  (wood). 
Liabilities  (coal).. 


Total. 


$150.00 

.  192.90 

30.20 

373.10 


Subsistence: 

Provisions $907. 46 

Liabilities 1,032.69 

Total 1,940.04 
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Sundry  Iftbor  items: 

Storing  Bnndries $10. 50 

Policing : 50.00 

Moving  4.7-inch  guns 129. 00 

Leveling  sites 250.00 

Saperintendenoe 2,500.00 


Total 2,939.50 


Sondjy  expenditures; 

Office  expenses $823.27 

Telegrams 17.59 

Traveling  expenses 57. 35 

NaUs 117.80 

Oil,  waste,  etc 60.48 


Total 


576.49 


Sundry  liabilities: 

Miseellaneoos  supplies ...  $1, 187. 83 
Telegrams 24.52 


Total .-..•    1,212.85 


Average  estimate  of  cost  of  1 
yard  of  concrete  in  place, 
12-incli  battery : 

*  24  feet  of  gravel $2.00 

1|  barrels  cement 2.75 

10  feet  sand .15 

Forms,  labor .309 

Material  (lumber) .350 

Nails .015 

Supplying    material     to 

mixer « .18 

Mixing  concrete .08 

Placing  concrete 1. 16 


Total 


6. 994 


Estimate  of  average  cost  of  1 

vard  of  conerete  in  4.7-inch 

battery : 

24feetgravel ,$2.00 

Cement '. *    8.00 

Sand .15 

Lumber .35 

Nails...-- .015 

Labor 1.69 


Total 


SUMMARY. 


Plant $7, 

Lumber 5, 

Cement 21, 

Pebbles 8, 

Sand  for  concrete 

Sand  filling 

Supplying  mixer 

Mixing 

Placing 4, 

Forms,  building 1, 

Ceiling  beams 2, 

Maintenance  and  repair 1, 

Fuel 

Liffhts  and  water 2, 

Subsistence 1, 

Sundry  laboir 2, 

Sundry  material 

Sundry  liabilities 1, 


7.205 


704.31 
553.88 
589.95 
920.70 
814.75 
731.50 
360.00 
160.00 
018.00 
237.62 
154.64 
559.12 
373. 10 
540.32 
940.04 
939.50 
576.49 
212.35 


Total 64^386.27 


Total  eaq^diinret  and  Hdbilities  far'each  work* 

12-inch  battery : 

Labor $12,649.92 

Material 20,718.19 

Liabilities..: v 23,886.27 


Total 57,254.88 

4.7-inch  battery: 

Labor $2,557.50 

Material w 4,218.02 

Liabilities 856.37 


7,181.89 


Total  of  both  batteries 64,886.27 

Battery  for  two  S-inoK  guns  an  disappearing  carriages. — As  work  in 
coDnection  with  Pensaoola  Harbor  bad  become  somewhat  slack,  Mr.  J. 
E.  Turtle,  United  States  assistant  engineer,  was  directed  to  take  charge 
of  the  cons  traction  of  this  battery. 

The  work  at  this  point  labored  under  two  disadvantages:  First,  the 
position  of  the  landing  place,  exposed  to  the  sea;  second,  having  no 
wharf  at  which  to  land  even  when  the  sea  would  permit.  All  materials 
had  to  be  brought,  at  first,  into  the  lagoon  on  the  north  side  of  the  site 
of  the  work.  This  could  be  accomplished  only  at  high  tide  and  during 
smooth  water.  This. state  of  affairs  has  frequently  caused  delays  of 
two  or  three  days  in  sending  material  to  the  battery. 


786         REPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.  8.  ARMT. 

A  wharf  had  to  be  built  first.  It  was  began  April  18  and  finished 
May  14,  ready  for  the  rails.  These  latter  had  been  ordered  immediately 
from  the  American  Kail  Tmst  Company,  of  Atlanta,  Oa.  These  par- 
ties dillydallied  about  delivering  and  made  all  sorts  of  excuses  for  not 
doing  so.  Patience  and  time  being  more  than  exhausted,  the  order 
was  countermanded  and  placed  elsewhere.  All  this  caused  great  delay 
and  inconvenience  and  increased  expense.  However,  the  gun  platforms 
were  finished  and  ready  for  the  guns  by  May  24. 

As  much  of  the  site  of  the  battery  was  covered  with  muck,  grass, 
weeds,  etc.,  it  had  to  be  cleared  of  all  this  and  the  foundations  had  to 
be  started  at  (2.70)  instead  of  at  (4.00),  as  was  intended  originally. 

As  the  foundations  of  the  main  or  parapet  wall  are  at  (6.0),  it  was 
necessary  to  put  in  much  sand  filling  to  raise  parts  of  the  site  to  this 
level,  6,700  cubic  yards  being  required  in  all.  Kine-tenths  of  this  is  in 
place. 

All  the  concrete  work  for  the  foundations  of  the  magazines,  passages, 
is  in,  and  the  forms  are  all  up  for  the  rest  of  the  concrete^ 

The  railroad  tracks  are  all  laid,  derricks  built,  concrete  mixer  in 
place,  and  all  preliminaries  finished. 

Mr.  Turtle  has  been  unremitting  in  his  care  of  and  attention  to  the 
work,  which  he  has  directed  with  much  skill  under  trying  and  difficult 
circumstances. 

Money  statement 

Jane  SO,  1898,  amonnt  allotted  during  fiscal  year $199,750.00 

June  30, 1898,  amonnt  expended  dnring  fisoal  year 90,650.73 

Jane  30, 1898,  balance  unexpended :.  109,099.27 

June 30, 1898,  oatstanding liabilities 47,214.87 

Jnly  1, 1898,  balance  available 61,884.40 

Freservation  and  repair  of  fortifications. — ^Atone  of  the  works  of  old 
tyx)e  the  porch  in  front  of  the  officers'  quarters  was  rebuilt,  two  case- 
mates were  repaired,  and  60  square  yards  of  paving  on  the  barbette 
was  relaid. 

At  another  old  fort  the  wooden  sidewalk  from  the  west  gate  of  the 
post  to  the  entrance  to  the  fort  was  replaced  with  one  of  concrete.  The 
loading  platforms  of  the  15-inch  smoothbore  guns  were  renewed.  A 
flight  of  steps  was  built  from  the  15-inch  battery  up  to  the  ditch  of  the 
fort.  Two  shot  beds,  each  to  hold  60  projectiles,  were  made  for  the 
15inch  battery.  The  old  Spanish  fort  was  thoroughly  overhauled  and 
restored  so  far  as  possible. 

Money  statement 

Jnly  1, 1897,  balance  nnexpended $928.20 

Jnne  30, 1898,  amonnt  aUotted  during  fiscal  year '. 2,225.00 

8,153.20 
Jane  30, 1898^  amonnt  expended  dnring  flsoal  year 2, 185.64 

Jnne  30, 1898,  balance  nnexpended 967.56 

Jnly  1, 1898,  outstanding  liabiUtiea 967.56 
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4  P. 
DEFENSES  OF  MOBILE  AND  MISSISSIPPI  SOUND. 

OflScer  in  charge,  Maj.  William  T.  Bossell,  Gorps  of  Engineers ;  assist- 
ant, Lieut.  James  B.Oavanangh, Gorps  of  Engineers;  Division  Engineer, 
Brig.  Gen.  Peter  G.  Hains,  United  States  Volunteers,  Golonel,  Gorps  of 
Engineers. 

Shore  protection:  By  letter  of  theGhief  of  Engineers,  dated  Septem- 
ber 5,  1896,  $5,(MM)was  allotted  from  appropriation  for  <<  Preservation 
and  Repair  of  Fortifications,'^  act  of  Jane  6, 1896,  to  be  expended  in  shore 
protection  at  Forts  Morgan  and  Oaines. 

By  letter  of  the  Ghief  of  Engineers,  dated  March  22,  1897,  $20,000 
was  allotted  from  appropriation  for  ^^  Sea  Walls  and  Embankments,"  act 
of  March  3, 1897,  to  be  expended  in  shore  protection  at  Forts  Morgan 
and  Gaines. 

At  Fort  Oaines  4,629.9  square  yards  of  fascine  mattress  and  1,989 
cubic  yards  of  stone  were  placed  in  sea  wall  and  jetties  during  the 
fiscal  year,  under  supplemental  contract  with  W.  Ghase  Spot^wood, 
approved  June  23, 1897,  completing  all  shore  protection  work  at  present 
contemplated  at  that  fort. 

The  completion  of  the  work  at  Fort  Oaines  left  a  balance  of  $7,279.84 
for  expenditure  at  Fort  Morgan.  Proposals  were  accordingly  invited 
for  putting  in  about  1,000  feet  of  sea  wall,  the  construction  to  be  simi- 
lar to  that  used  at  Fort  Oaines,  and  contract  entered  into  on  February 
26, 1898,  with  B.  O.  Watkins,  of  Birmingham,  Ala.,  for  the  work.  Under 
this  contract,  1,988.8  square  yards  of  fascine  mattress,  and  1,325.9 
cubic  yards  of  rock  were  put  in  place,  completing  the  wall  from  the 
base  of  the  old  wharf  to  a  point  895  feet  to  the  eastward.  The  beach 
beyond  this  point  is  cutting  away,  so  that  an  extension  of  the  wall  is 
needed  and  will  be  made  in  the  near  future,  as  it  is  expected  that  funds 
will  soon  be  allotted  for  the  purpose. 

Fence:  During  the  fiscal  year  the  small  balance  remaining  from  the 
original  allotment  was  exx>ended  in  repairs  to  main  line  of  fence  and 
thB  construction  of  a  connection  with  old  fence  at  southeast  salient  of 
Fort  Morgan. 

Repair  of  platforms:  By  letter  of  Ghief  of  Engineers,  dated  June 
14, 1897,  $3,000  was  allotted  from  the  appropriation  for  <<  Preservation 
and  Bepair  of  Fortifications,"  act  of  March  3, 1897,  for  repairing  plat- 
forms for  8-inch  converted  rifles  and  other  most  necessary  work  included 
in  estimate  submitted  December  21, 1896.  During  the  year  the  plat- 
forms were  repaired  and  strengthened  by  repointing  brick  masonry, 
surrounding  pintle  block  with  concrete,  and  repairing  or  renewing 
iron  traverse  circles.  The  additional  plattbrms  required  for  carriages 
on  hand  were  practically  reconstructed.  New  pintle  blocks  were  pre- 
pared, set  in  mortar,  and  then  strongly  reenforced  by  surrounding  them 
with  concrete,  and  the  traverse  circles  repaired. 

Upon  receipt  of  the  guns  for  these  platforms  the  200-pounder  Parrotts 
and  carriages  already  mounted  on  the  platforms  were  dismounted,  and 
the  8-inch  converted  rifles  and  carriages  were  mounted  and  turned 
over  to  the  artillery  garrison  for  service. 

Money  statements. 

PRX8SRVATION  AND  BXPAIB  OF  FORTIFICATIOK8. 

July  1, 1897,  balance  nnexpenaea $8,213.44 

June  30,  liS&S,  amonnt  expended  daring  fiscal  year 2, 906. 78 

Joly  1,1898,  balance  unexpended 304.66 

BNa  98 47 
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8BA  WALLS  AND  BMBANKMENT8. 

July  1, 1897,  balance  Dnexpended $20,000.00 

June  30, 18d8j  amount  expended  during  fiscal  year 19,291.55 

July  1, 1898,  balance  unexpended 708.45 

AhBlraot  of  ^^roposalafor  oon9truoiian  of  $hore  proteeUon  at  Fori  Margamy  Ala. 


No. 


Kune  and  plaoe  of  residonoe  of  bidder. 


Stone 
inpliMsein 
■ea  wall. 


ITasoine 


inplaoe 
tn  sea  wall. 


B.  O.  WatkinB,  Birmingham,  Ala  .. 
W.  Chase  Spotswood,  Mobile,  Ala  . 


Per  eu.  yd. 

$4.50 

8.20 


L25 


Battery  far  8-%nch  guns  mounted  on  disappearing  carriages. — ^The 
approved  project  provides  for  the  construction  of  a  four  g-un  battery 
for  8-inc1i  guns  mounted  on  disappearing  carriages,  at  an  estimated  cost 
of  $275,000.  Emplacements  and  platforms  1  and  2  are  for  carriages, 
model  1894,  and  emplacements  and  platforms  3  and  4  for  carriages, 
model  1896. 

The  battery  is  now  practically  finished,  and  has  been  transferred  to 
the  artillery  garrison  for  service. 

To  complete  it  entirely  about  7,500  cubic  yards  of  sand  are  to  be 
placed  in  the  parapet  and  the  parapet  covered  with  loam  and  sodded. 
The  rear  part  of  the  parade  is  to  be  graded  and  the  installation  of  the 
electric-lighting  plant  finished.  The  necessary  funds  for  this  work 
have  been  allotted,  and  it  will  all  be  completed  early  in  the  coming 
fiscal  year. 

The  operations  on  the  different  parts  of  the  battery  during  the  year 
were  as  follows: 

Emplacement  1 :  Trolley  system  was  installed,  magazine  doors  con- 
structed and  hung,  and  interior  walls  painted  with  two  coats  asbestine 
paint ;  77.99  cubic  yards  of  concrete,  including  38  square  yards  of  grano- 
lithing,  was  placed  in  flank  wall,  closing  gap  left  for  railroad,  complet- 
ing concrete  work  of  emplacement. 

Platform  1 :  The  trolley  system,  ammunition  cranes,  and  railings  were 
put  in  place,  sho^room  doors  constructed  and  hung,  and  interior  walls 
painted  with  asbestine  paint.  The  base  ring  and  traverse  circles  for 
carriage  were  set  and  the  carriage  and  gun  mounted  and  cared  for  till 
transferred  to  the  artiUery  garrison. 

Emplacement  2 :  The  trolley  system  was  installed,  magazine  doors 
constructed  and  hung,  and  interior  walls  painted  with  asbestine  paint. 

Platform  2 :  The  trolley  system,  ammunition  cranes,  and  railings  were 
put  in  place,  shot-room  doors  constructed  and  hung,  and  interior  walls 
painted  with  asbestine  paint.  The  base  ring  and  traverse  circles  for 
carriage  were  set  and  the  carriage  and  gun  mounted  and  cared  for  till 
transferred  to  the  artillery  garrison. 

Emplacement  3:  The  superior  slope  and  left  platform  level  were 
granolithed,  using  128.97  cubic  yards  of  concrete,  making  604  square 
yards  of  granolithing.  The  ammunition  lifts  and  the  trolley  system 
were  installed,  magazine  doors  were  constructed  and  hung,  and  interior 
walls  painted  with  asbestine  paint. 

Platform  3:  The  construction  of  the  platform  was  completed,  521.8 
cubic  yards  of  concrete,  including  226  square  yards  of  granolithing, 
being  put  in  place.    The  trolley  system,  ammunition  cranes,  and  rail- 
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ing  were  pat  in  place,  iron  stairways  erected,  doors  constructed  and 
huug,  and  interior  walls  painted  with  asbestine  paint.  The  base  circle 
of  carriage  was  set  and  the  carriage  and  gun  mounted  and  cared  for 
till  transferred  to  the  artillery  garrison. 

Emplacement  4:  The  concrete  on  emplacement  was  finished.  945.55 
cubic  yards  of  concrete,  including  495  square  yards  of  granolithing, 
being  put  in  place.  The  ammunition  lifts  and  the  trolley  system  were 
installed^  magazine  doors  were  constructed  and  hung,  and  the  interior 
walls  painted  with  asbestine  paint. 

Platform  4:  The  construction  of  the  platform  was  completed,  537.33 
cubic  yards  of  concrete,  including  250  square  yards  of  granolithing, 
being  put  in  place.  The  trolley  system,  ammunition  cranes,  railings, 
and  the  iron  stairway  were  erected,  doors  constructed  and  hung,  and 
interior  walls  painted  with  asbestine  paint.  The  base  circle  of  carriage 
was  set,  the  carriage  and  gun  mounted  and  cared  for  till  transferred  to 
the  artillery  garrison. 

In  addition  to  the  work  on  emplacements  and  platforms  proper,  that 
part  of  the  parade  immediately  in  rear  of  the  battery  was  grstded,  the 
concrete  pavements  and  steps  put  in,  and  the  slope  fertilized  and 
sodded;  153.93  cubic  yards  concrete,  including  467  square  yards  grano- 
lithing, 539  cubic  yards  of  sand,  and  360  square  yards  of  sod  were  put 
in  place,  and  1,140  cubic  yards  of  sand  excavated. 

The  total  amount  of  concrete  placed  in  the  battery  during  the  year, 
including  2,080  square  yards  of  granolithing,  was  2,364.57  cubic  yards. 

A  sand  track  about  2,900  feet  long,  including  882^  feet  of  trestle,  was 
built,  and  15,240  cubic  yards  of  sand  placed  in  parapet. 

About  the  middle  of  September  work  was  practically  suspended  on 
account  of  the  yellow  fever  and  was  not  resumed  until  December ;  and  as 
the  available  funds  were  insufficient  to  complete  the  battery,  operations 
were  confined  to  the  most  essential  parts,  leaving  the  completion  of 
the  sand  parapet  until  more  funds  became  available.  By  indorsement 
of  Chief  of  Engineers,  dated  June  15,  1898,  $10,000  was  allotted  for 
the  completion  of  the  oattery,  and  work  was  actively  resumed  on  sand 
parapet  On  February  24,  1898,  by  indorsement  of  Chief  of  Engi- 
neers, $3,700  was  allotted  for  an  electric-lighting  plant.  The  necessary 
machineiy  and  electrical  supplies  were  at  once  contracted  for,  but  have 
not  all  been  received.  The  oil  engine,  dynamo,  and  switch  board  have 
been  installed,  holes  drOled  for  conduit,  and  the  installation  of  the 
remainder  of  the  plant  is  in  progress. 

By  indorsement  of  the  Chief  of  Engineers,  dated  December  9, 1896, 
$1,000  was  allotted  from  appropriation  for  <^Oun  and  Mortar  Batteries,^ 
act  of  June  6,  1896,  for  repairing  and  strengthening  wharf  so  as  to 
admit  of  receiving  8-inch  B.  L.  rifles  and  carriages. 

During  the  fiscal  year  the  small  balance  of  this  allotment  on  hand  firom 
last  year  was  expended  in  minor  repairs  to  solid  causeway  of  wharf. 

Money  statement. 

July  1, 1897, balance  nnezpended $28,891.51 

Amount  aUotted  during  fiscal  year 16,500.00 

45,391.51 
Jane  30, 1898,  amonnt  expended  daring  fiscal  year 30, 850. 14 

July  1, 1898,  balance  anexpended 14,541.37 

July  1, 1898,  outstanding  Uabilities 2,631.10 

July  1, 1898,  balance  available 11, 910. 27 
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Umplacements  for  4.7 -inch  rapid-fire  guns. — From  the  appropriatiou  for 
''National  Defense,"  act  of  March  9, 1898,  a  provisional  allotment  of 
$6,000  was  made  by  letter  of  Chief  of  Engineers,  dated  April  6, 1898, 
for  the  construction  of  emplacements  for  two  4.7-inch  rapid-tire  guns 
on  pedestal  mounts.  As  soon  as  the  location  of  the  battery  -was 
approved  work  was  begun.  The  necessary  retaining  walls  and  por- 
tions of  emplacements  necessary  to  confine  the  sand  in  foundations  of 
platforms  were  built,  100  cubic  yards  of  sand  excavated,  and  405  cubic 
yards  put  in  place.  The  platforms  were  then  constructed  and  were 
completed  ready  for  the  guns  on  April  26, 1898.  The  guns  and  car- 
riages were  received  May  1, 1898,  and  were  mounted  ready  for  service 
May  9, 1898.  In  order  to  give  them  the  necessary  protection  the  con- 
crete portion  of  parapet,  with  the  exception  of  the  blast  apron,  was  then 
completed.  Six  hundred  feet  of  railroad  track,  including  100  feet  of 
trestle,  were  built  from  the  main  line  up  to  site  of  battery,  and  1,779 
cubic  yards  of  sand  placed  in  the  parapet.  To  keep  sand  from  running 
into  ditch  of  the  old  fort  a  light  retaining  wall,  about  20  feet  high, 
was  built  on  top  of  counterscarp  wall.  This  will  require  to  be  streng^- 
ened  before  braces  are  removed. 

All  the  concrete  placed  in  the  battery  to  this  point  was  mixed  by 
hand  and  carried  to  the  site  by  an  inclined  railroad,  operated  by  a 
hoisting  engine.  As  this  method  was  very  expensive  and  the  battery 
was  then  in  serviceable  shape,  with  guns  mounted  and  fiilly  protected, 
concrete  work  was  suspended  and  an  inclined  switch  put  in  so  that  the 
concrete  could  be  taken  from  the  mixers  of  the  plant  for  the  12-inch  bat- 
tery, which  were  being  put  in  place,  and  hauled  with  a  locomotive  to 
the  battery.  As  the  funds  originally  allotted  were  practically  exhausted, 
an  additional  allottment  of  $9,000  was  made  for  the  completion  of  the 
battery. 

On  June  14, 1898,  concrete  work  was  resumed.  The  magazines  were 
completed  to  a  point  about  2^  feet  above  the  ceiling  level,  arched  over 
and  troweled  smooth.  After  this  upper  surface  hi^  set  sufficiently  to 
be  perfectly  hard  and  dry  it  was  thoroughly  waterproofed  with  four 
layers  of  asphaltic  cement  and  felt.  This  waterproof  roof  empties  into 
blind  drains  in  the  concrete,  which  in  turn  connect  with  tile  drains  that 
carry  all  the  seepage  water  outside  the  magazine  walls. 

The  work  yet  to  be  done  on  the  battery  comprises  the  concrete  blast 
apron  and  sodding  on  parapet,  buttresses  for  the  high  retaining  waU, 
a  small  amount  of  concrete  and  granolithing  over  magazine,  the  con- 
struction of  steps,  and  the  grading  and  sodding  of  slopes  in  rear  of 
battery;  also  the  installation  of  the  lighting  plant  and  the  minor 
details,  such  as  railings,  ladders,  doors,  etc.  Everything  wHl  be  com- 
pleted early  in  the  coming  fiscal  year. 

Money  statement 

Amonnt  aUotted  daring  fisoalyear $15,000.00 

Jane  30;  1898,  amoant  expended  daring  flsoal  year 4,281.98 

Jnly  1, 1898,  balance  unexpended 10,718.02 

Jaly  1, 1898,  outstanding UabiUtiet 3,846.97 

July  1, 1898,  balance avaUable 7,871.05 

Battery  for  two  lJ2'inch  rifles.— By  letter  of  Chief  of  Engineers,  dated 
March  18, 1898,  a  provisional  allotment  of  $50,000  was  made  fiK>m  the 
appropriation  for  ''  National  Defense,"  act  of  March  9,  1898,  for  con- 
struction of  emplacements  for  two  12-inoh  guns  mounted  on  disappear- 
ing carriages,  model  1896. 
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The  location  of  the  emplacements  and  their  general  plan  were  snb- 
mittedand  approved,  estimates  for  their  constrnction  submitted,  and  on 
March  30, 1898,  a  subsequent  allotment  of  $50,000  was  made  by  indorse- 
ment of  Ohief  of  Engineers. 

As  the  existing  wharf  was  entirely  too  small  to  permit  of  a  rapid 
execution  of  the  work  and  too  weak  to  receive  the  12-inch  guns  and 
carriages,  a  new  creosoted  pile  wharf  625  feet  long,  reaching  to  the 
edge  of  the  deep- water  channel,  was  constructed,  at  a  total  cost  of 
$9,181.74.  The  creosoted  piles,  lumber,  and  other  materials  were  pur- 
chased in  oi>en  market  and  the  work  done  under  oral  agreement. 

The  machinery,  lumber,  and  other  materials  for  necessary  plant  and 
buildings  were  purchased  in  open  market,  and  installation  begun  as 
fast  as  received.  Arrangements  were  also  made  for  the  purchase  of 
gravel,  stone,  cement,  steel  work,  and  firaming  lumber  for  concrete,  and 
to  supply  immediate  needs  2,991  barrels  of  cement,  belonging  to  the 
improvement  of  Tombigbee  Eiver,  Alabama,  in  store  at  McOrews  Shoals, 
were  transferred  to  this  work. 

The  following  new  buildings  were  constructed:  One  barracks  for 
laborers,  150  feet  by  18  feet;  one  tool  and  store  room,  50  feet  by  20  feet; 
one  provision  house,  30  feet  by  20  feet;  one  extension  to  mess  hall,  50 
feet  by  20  feet,  and  an  extension  to  cement  house,  80  feet  by  46  feet. 
For  receiving  and  storing  sand  and  gravel  twelve  bins,  12  feet  by  12  feet 
by  20  feet,  were  built.  A  full-circle  stiff-leg  derrick  of  3  tons  capacity 
was  erected  upon  the  pierhead  of  the  new  wharf,  and  a  railroad  track 
1,700  feet  long,  including  1,000  feet  of  trestle,  built  from  there  over  the 
parapet  and  along  the  eastern  face  of  the  fort  above  the  bins,  so  that 
material  can  be  dumped  not  only  into  the  bins,  but  also  upon  the  brick 
terreplein  of  the  barbette  batteiy,  from  which  it  can  be  readily  shoved 
into  the  bins,  thus  materially  increasing  their  storage  capacity.  A 
switch  was  also  laid  ttom  the  inner  end  of  the  wharf  through  the 
cement  house  and  extension,  connecting  with  the  tracks  alrc^y  in 
position. 

For  mixing  concrete  two  cubical  box  mixers  were  installed  immedi- 
ately in  the  rear  of  center  of  the  battery,  each  provided  with  a  sepa- 
rate driving  engine.  For  collecting  the  charge  and  delivering  the  same 
to  mixers,  two  charge  cars  of  50  cubic  feet  capacity,  one  ibr  each  mixer, 
were  constructed.  A  track  for  these  cars  was  laid  in  rear  of  the 
material  bins,  and  the  sand  and  gravel  is  delivered  in  the  cars  by 
means  of  chutes  which  extend  out  over  the  track.  To  get  the  cars  up 
to  the  mixer  platforms  a  light  double  track  incline  was  built,  its  two 
tracks  being  connected  with  track  in  rear  of  bins  by  two  turntables 
near  the  center.  To  store  the  daily  supply  of  cement,  and  deliver  it 
conveniently  to  charge  cars,  a  cement  house  20  feet  by  40  feet  was  built 
across  the  lower  end  of  the  incline.  Two  hoppers  provided  with  valves 
were  placed  in  the  floor,  one  over  each  track,  and  the  cement  is  dumped 
from  these  hoppers  upon  the  sand  in  the  loaded  cars  just  before  they 
start  up  the  incline.  The  incline  is  operated  by  two  separat-e  engines, 
one  for  each  track,  and  the  charge  cars  are  automatically  dumped  by 
stops  which  open  the  valves  in  the  bottoms  of  the  cars  where  they  come 
over  the  hoppers  of  the  mixers. 

To  furnish  water  for  concrete  and  steam  purposes  a  well  was  dug 
and  a  Smith-Yaile  duplex  pump  installed.  The  pump  discharges  into 
an  elevated  tank,  which  supplies  the  mixers  and  engines,  and  also 
into  a  pipe  Une  along  the  rear  of  the  battery  with  hose  connections  for 
wetting  down  concrete  and  bowlders. 

To  supply  steam  for  mixer  and  incline  engines  and  steam-pump  a 
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21-horsepower  locomotive  boiler  was  installed.  One  of  the  incliDe 
engines  is  an  ordinary  Lidgerwood  hoisting  engine  with  boiler  attached, 
and  connections  have  been  made  so  that  one  mixer  can  be  operated 
by  steam  from  this  in  case  of  accident  to  large  boiler.  In  this  way 
daplication  of  mixing  plant  has  been  secured. 

For  filling  sand  in  parapet  and  placing  concrete  and  other  materials 
in  position  a  Lidgerwood  cable  way  of  3  tons  capacity  and  350  feet  span, 
with  traveling  towers,  was  installed,  so  as  to  control  the  whole  area 
covered  by  the  battery. 

Previous  to  the  installation  of  the  concrete  plant  work  was  started 
upon  both  platforms.  The  necessary  retaining  walls  were  built,  foun- 
dations filled  in  with  sand,  and  work  commenc^  on  platforms  proper. 
The  hold-down  bolts  were  received  and  set  and  160  cubic  yards  of  con- 
crete placed  by  hand  before  the  first  mixer  was  started.  The  remainder 
of  concrete  in  the  platforms  was  mixed  by  machine  and  placed  by  a 
derrick  temporarily  erected  for  the  purpose.  After  the  completion  of 
the  platforms  ready  for  the  guns  concrete  work  was  suspended  to  wait 
for  complete  installation  of  plant,  the  mixer  being  used  for  work  on  the 
rapid-fire  battery. 

Money  statement 

Amount  allotted  daring  fiscal  year $125,000.00 

June  30,  1898,  amount  expended  daring  fiscal  year 60,224.98 

July  1, 1898,  balance  unexpended 64,775.02 

July  1, 1898,  outstanding  liabUities 52,373.61 

July  1, 1898,  balance  available 12,401.41 

Battery  far  two  8-ineh  rifles  on  15-inch  smooth-bore  carriages. — ^From 
the  appropriation  for  "National  Defense,^  act  of  March  9, 18118,  an  allot- 
ment of  $0,000  was  made  by  letter  of  Chief  of  Engineers,  dated  April 
27, 1898,  for  the  construction  of  two  emplacements  and  platforms  tor 
two  8*inch  B.  L.  rifles,  mounted  on  modified  15-inch  Rodman  gun  car- 
riages. Dne  to  the  entire  absence  of  wharf  and  other  facilities,  this 
allotment  was  too  small  to  cover  cost  of  preliminary  work,  therefore  a 
subsequent  allotment  of  $6,000  was  made  by  indorsement  of  Chief  of 
Engineers,  dated  May  25. 1898. 

A  creosoted  pile  whari  150  feet  long,  reaching  to  depth  of  7  feet  at 
low  water,  was  completed  June  29,  and  a  stiff-leg  derrick  erected  on 
pierhead  of  same.  The  necessary  materisds  for  the  work  have  been 
contracted  for  and  active  operations  will  begin  at  once. 

Money  statement. 

Amount  allotted  during  fiscal  year $12,000.00 

July  1,  1898,  balance  unexpended 12,000.00 

July  1, 1808,  outstanding  liabilities 2,138.91 

July  1, 1898,  balance  available 9,861.09 

Casemate  and  cable  gallery. — At  the  beginning  of  the  fiscal  year  the 
casemate  and  cable  gallery  were  completed.  During  the  year  there 
were  received  and  stored  buoyant  torpedoes,  tools  and  tool  boxes,  elec- 
trical instruments,  and  various  torpedo  materials  and  supplies.  The 
interior  walls  of  the  casemate  were  painted  with  two  coats  of  asbestine 
paint,  necessary  shelves  and  tables  pat  in  place,  and  the  casemate  fit- 
ted up  for  operating  mines  on  the  Abbot  system. 

Cable  tank. — ^With  funds  allotted  by  indorsement  of  Chief  of  Engi- 
neers, dated  May  13, 1897,  a  concrete  tank  for  the  storage  of  cable  was 
built  daring  the  year;  211  cabic  yards  of  sand  were  excavated  and 


APPENDIX  4 — FOETIFICATIONB.  743 

204.4  cnbic  yards  of  Portlaud  ceinent  concrete,  inclnding  90  square 
yards  of  grand ith,  were  pat  in  place.  The  tank  is  15  feet  by  42  feet 
on  the  bottom,  flaring  to  17  feet  by  44  feet  on  top,  and  7  feet  deep. 
The  thickness  of  the  bottom  is  2  feet  and  of  the  walls  from  3  feet  6 
inches  at  the  bottom  to  2  feet  6  inches  at  the  top. 

To  supply  the  tank  with  water^  a  well  was  dag  a  short  distance  from 
the  tank  to  a  depth  of  about  3  feet  below  low  water,  and  a  pump  driven 
by  a  windmill  installed.  As  the  level  of  the  water  in  the  well  can  never 
rise  much  above  the  water  in  the  bay,  less  than  100  feet  distant,  the  well 
is  made  to  serve  as  an  emptying  basin  for  the  tank,  the  outer  end  of 
the  discharge  pipe  and  emptying  valve  being  placed  inside  the  curb- 
ing. This  obviates  the  necessity  of  putting  the  discharge  pipe  through 
the  concrete  sea  wall,  and  in  practice  works  very  satisfactorily.  Con- 
siderable leakage  was  found  in  the  walls  of  tank  at  first,  but  this 
was  stopped  by  thoroughly  coating  the  interior  faces  with  solutions  of 
soap  and  alum. 

A  substantial  frame  building  was  built  over  the  tank,  and,  to  facili- 
tate the  handling  of  cable,  a  spur  from  the  railroad  track  was  laid  to 
the  end  of  the  tank  and  a  traveling  crane  of  3  tons  capacity  and  20 
feet  span  installed,  so  as  to  carry  the  cable  from  the  cars  on  this  spur 
to  any  point  in  the  tank. 

^Repair  of  casemates. — During  the  fiscal  year,  with  funds  allotted  by 
indorsement  of  Chief  of  Engineers,  dated  June  15,  1897,  three  case- 
mates were  cleaned  and  repaired  for  the  storage  of  torpedo  material. 
One  casemate  for  the  smaller  and  more  delicate  apparatus  was  ceiled 
throughout,  and  fitted  with  cases  and  shelves.  The  ends  of  the  other 
casemates  were  closed  with  wooden  walls,  and  the  embrasures  with 
windows.  They  were  then  cleaned,  whitewashed,  and  fitted  with  skids 
for  the  storage  of  torpedo  cases  and  anchors. 

During  the  year  there  were  received  and  stored  in  these  casemates 
various  electrical  instruments,  supplies,  and  torpedo  material  from  the 
Engineer  Depot  at  Willets  Point,  New  York  Harbor,  and  also  buoyant 
mines,  transferred  from  Charleston,  S.  C,  by  Capt  P.  V.  Abbot,  Corps 
of  Engineers. 

Money  statement. 

Jnly  1, 1897,  bftlftnce  nnexpended $4,498.78 

Jnne  30, 1898,  amount  expended  during  fiscal  year 3, 651.58 

July  1, 1898, balance  unexpended 842.20 

July  1, 1898,  outBtanding  liabilities 10.65 

Jnly  1;  1898,  balance  ayallable 831.55 

Torpedo  defense.  Mobile,  Ala. — An  allotment  of  $1,000  was  made  by 
letter  of  Chief  of  Engineers  from  appropriation  for  <<  National  Defense,'* 
act  of  March  9, 1898,  for  the  torpedo  defense  of  Mobile,  Ala.  With 
the  frinds  thus  allotted,  and  the  assistance  of  a  detachment  of  engineer 
soldiers,  consisting  of  one  sergeant  and  six  privates,  detailed  for  the 
purpose,  the  entrance  to  Mobile  Bay  has  been  mined  as  far  as  the 
material  available  permitted.  Dynamite  was  purchased,  cables  and 
junction  boxes  put  in  position,  and  the  mines  loaded  and  planted.  A 
search  light  with  30-inch  projector,  complete  with  generating  plant, 
was  received  from  the  Engineer  Depot  at  Willets  Point,  N.  Y.,  the 
generating  plant  installed,  and  the  light  put  in  position  on  the  parapet. 

For  ase  in  connection  with  the  improved  system  of  operating  the 
mines  a  rotary  transformer,  an  oil  engine,  a  power  switch  board,  a 
40-cell  storage  battery,  and  two  cable  boxes  were  received  from  the 
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Engineer  Depot,  and  a]]  installed  in  the  torpedo  casemate.  Tbere  were 
also  received  3^  miles  multiple  cable,  8  miles  single  conductor  cable, 
and  various  other  electri(;al  supplies  for  use  in  torpedo  service. 

For  firing  mines  by  judgment  a  base  line  was  selected,  and  stations 
prepared  at  each  end  of  it,  and  connected  with  the  torpedo  casemate  by 
telephone.  One  station  consists  of  a  small  house  sunk  in  the  sand  and 
concealed  by  it  from  all  sides  except  toward  the  mine  field.  Both 
stations  are  provided  with  permanent  lines  of  sights  leading  to  the 
several  junction  boxes,  one  sight  for  each  grand  group  being  suffi- 
cient at  the  inner  end  of  the  base  line,  as  the  observation  station  is  on 
the  line  of  triple  junction  boxes.  From  this  inner  station  the  instant 
a  vessel  crosses  the  line  of  mines  can  be  determined  and  telephoned  to 
the  mining  casemate,  and  from  the  outer  station  the  location  of  the 
crossing  point  with  reference  to  the  several  triple  groups  of  mines. 

For  the  care  and  operation  of  the  torpedo  system  three  electricians 
have  been  employed,  and  one  of  them  is  on  duty  at  the  casemate  at  all 
times,  day  and  night.  A  patrol  boat  has  also  been  employed  for  guid- 
ing vessels  across  the  mine  fields,  and  for  general  guard  and  patrol  duty 
in  connection  with  the  defenses  of  Mobile. 

Money  statement 

Amoant  allotted  daring  fiscal  year $1,000.00 

June  30,  1898,  amoant  expended  daring  fiscal  year 2,384.38 

July  1, 1898,  balance  unexpended •—1,884.88 

Planting  torpedoes. — An  allotment  was  made  by  letter  of  Chief  of 
Engineers,  dated  June  13, 1898,  of  $10,000  from  appropriation  "  Torpe- 
does for  Harbor  Defense,  January  1, 1899,"  for  planting  torpedoes  in 
Mobile  Harbor,  Alabama. 

Under  this  allotment  search-light  plant  has  been  received  and  fitted 
up;  system  of  mines  maintained :  barge  with  derrick  received;  repairs 
to  mines  begun;  tugboat  hired  tor  pati oiling  mine  fields,  and  supplies 
received  in  preparation  for  future  operations. 

Money  statement. 

Amount  allotted  daring  fiscal  year , $10,000.00 

June  80, 1898,  amoant  expended  during  fiscal  year 4, 191. 61 

July  1, 1898,  balance  unexpended 5,808.49 

July  1, 1898,  outstanding  liabUilies 555.34 

July  1, 1898,  balanoe  available 6^258.15 


4Q. 

DEFENSES  OF  NEW  ORLEANS,  LA.,  AND  SABINE  PASS,  TEXA& 

Officer  in  charge,  Maj.  James  B.  Quinn,  Corps  of  Engineers;  assist- 
ants, Lieut.  Frederick  W.  Altstaetter,  Corps  of  Engineers,  from  Decem- 
ber 6, 1897,  and  Capt.  Henry  Jervey,  Corps  of  Engineers,  from  April 
15, 1898.    Division  Engineer,  Col.  Henry  M.  Robert,  Corps  of  Engineers. 

Kew  Orleans:  Preservation  and  repair  of  fortifications. — ^An  allotment 
of  S4,000  was  made  by  the  Chief  of  Engineers  on  June  14, 1897,  for  the 
preservation  and  repair  of  fortifications. 

*  CoYered  by  allotment  made  subsequont  to  close  of  fiscal  year. 
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The  work  done  nnder  these  allotments  consisted  in  the  cutting  and 
burning  of  grass,  weeds,  and  brush  at  both  forts,  as  well  as  the  fol- 
lowing: 

Fort  St.  Philip:  Eebuilding  and  partially  re-siding  the  ordnance 
storehouse;  repair  of  houses;  repairing  and  painting  ironwork  of 
bridges;  repairing  roof  of  magazine  inside  the  main  fort;  painting  the 
residence  of  the  ordnance  sergeant;  putting  up  galvanized  gutters  on 
buildings;  repairing  foot  bridges  and  wharf  and  cisterns^  and  overhaul- 
ing and  disinfecting  buildings  to  improve  sanitary  conditions. 

Fort  Jackson :  Repairing  two  bridges,  one  of  which  was  almost  in 
ruins;  repairing  fences  and  walks;  repairing  and  resarfacing  elevated 
gallery  of  main  fort,  and  overhauling,  releveling,  repainting,  and 
repairing  the  ordnance  sergeant's  residence  and  officers'  quarters. 

This  work  was  completed  in  September,  1897. 

Letter  from  the  Ohief  of  Engineers,  April  5, 1898,  directed  that  a 
number  of  old  guns  be  mounted  at  once  at  Forts  Jackson  and  St.  Philip. 
For  this  purpose  the  sum  of  $3,500  was  allotted  from  the  appropriation 
for  ^^Preservation  and  Repair  of  Fortifications,"  act  of  March  3, 1897. 

Work  was  at  once  commenced,  upon  receipt  of  orders,  on  mounting 
these  old  guns,  and  by  May  1, 1898,  all  had  been  placed  in  position, 
ready  ibr  firing. 

Money  statement 

Jnlyl,  1897,  balance  unexpended $4,000.00 

AmouDt  allotted  daring  fiscal  year 8,600.00 

7,500.00 
Jnne  30,  1898,  amount  expended  dnring  fiscal  year 7,500.00 

Ten  inch  and  8-inch  batteries. — ^The  accompanying  report  of  Mr.  G.  A. 
Miner,  United  States  assistant  engineer,  gives  in  detail  much  that  is 
interesting,  particularly  as  to  the  experiments  made  with  a  view  to 
determining  the  resisting  power  of  the  piling  used. 

REPORT  OF  MR.  C.  A.  HINIBR,  ASSISTAlTr  BNGIKXBR. 

Ten^ch  lattery.^At  the  close  of  the  fiscal  year  1896-97  the  foundation,  the  mass 
of  concrete  saperstmotnre,  and  most  of  the  earthwork  had  been  constracted,  and  the 
ironwork  partly  erected.  The  flooring  and  snrface  finishing  of  the  magazines  and 
passages  remained  to  be  done,  the  gun  platforms  were  only  partially  bniK,  and  they 
had  settled  out  of  level  so  badly  as  to  necessitate  mach  cnttiu||[  away,  resarfacing, 
rebuilding,  and  rethreading  of  anchor  bolts.  The  doors  remained  to  be  made  and 
hang. 

The  money  prcTionsly  appropriated  for  this  work  was  so  nearly  exhausted  that 
little  was  done  daring  the  first  month  of  the  present  fiscal  year. 

A  farther  allotment  of  $6,000  was  made  by  letter  from  the  Chief  of  Enffineers,  July 
10,  1897.  With  this  money  the  above  defects  and  imperfections  have  all  been  rem- 
edied, the  ^n  platforms  completed,  the  magazines  completed,  the  drainage  system 
constracted,  and  the  battery  completed  in  aJl  its  details. 

The  magazines  of  the  north  emplacement  leaked  so  badly  during  and  for  several 
hours  after  each  heavy  rain  that  an  attempt  was  made  to  ascertain  the  cause  and  to 
remedy  it. 

When  this  emplacement  was  commenced  the  depth  of  the  concrete  was  designed  to 
be  much  greater  than  the  subsequent  plans,  in  accordance  with  which  the  emplace- 
ment was  completed,  required.  The  concrete  work  was  built  up  about  one-half  its 
height  when  the  plans  were  changed.  Consequently  there  is  a  shelf  of  concrete 
extending  forward  nndemeath  the  earthwork  of  this  emplacement.  It  was  believed 
that  water  flowed  off  from  the  concrete  parapets  and  seeped  through  the  earth  till 
it  reached  this  shelf,  where  it  piled  up  and  was  forced  to  seep  horizontally  through 
the  concrete,  thereby  causing  leakage  in  the  magazines.  To  remedy  this  a  trench 
was  excavated  in  the  earth  parapet  down  to  the  concrete,  a  tile  drain  carefriUy  laid 
having  an  outlet  at  one  end  through  the  parapet  on  the  front  face,  and  at  the  other 
through  the  end  of  the  parapet.  The  vertical  snrface  of  the  concrete  was  also  given 
a  smooth  finish  with  a  coat  of  cement  mortar  and  then  two  coats  of  mixture  of  one 
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part  aftphalt  and  three  of  coal  tar,  applied  hot  with  a  brnsh.  Practically  no  leakage 
has  been  discovered  since.    This  work  was  completed  on  October  2,  1897. 

A  brick  drain  and  a  concrete  walk  were  built  in  the  rear  of  the  battery,  the  latter 
being,  with  the  exception  of  a  slight  slope  to  the  rear,  a  continaation  of  the  floors 
of  galleries  and  magazines.  The  walk  was  designed  to  greatly  facilitate  readv  com- 
manication  between  the  two  emplacements,  but  the  sabsequent  erection  of  boiler, 
engine,  and  dynamo  for  electric  plant  in  the  immediate  rear  of  the  traverse  has 
intercepted  this  freedom  of  commnnication  and  has  necessitated  the  destroying  of 
walk  and  the  main  drain  at  this  place.  The  drain  had  its  outfall  in  the  moat  between 
the  10-inch  battery  and  the  new  8-inch  battery.  This  work  was  commenced  October 
18  and  completed  October  30,  1897. 

The  uneaual  settlement  in  the  battery  had  thrown  the  gnn  platforms  entirely  out 
of  level.  It  was  designed  to  load  these  platforms  with  old  shot,  so  as  to  bring  them 
to  ilrm  bearing  and,  if  possible,  check  the  unequal  settlement.  About  240  tons  of 
old  projectiles  on  hand  were  transferred  and  placed  upon  the  platforms  around  the 
counterweight  wells  in  May,  1897.  a  special  appropnation  ot  $3,000  having  been 
made  from  previous  allotment  for  this  work.  On  July  14  they  were  moved  into  shot 
rooms  in  the  rear  part  of  the  platforms,  where  settlement  was  taking  place  the  most 
slowly.  Here  they  remained  until  April,  1898,  when  they  were  removed  and  piled  in 
the  rear  of  the  battery. 

The  efifect  of  settlement,  relative  and  absolute,  and  of  loading  the  platforms  can 
be  seen  by  studying  the  drawing  herewith  appended,  showing  curves  of  subsidence, 
whereon  are  shown  graphically  the  rate  of  settlement  of  a  number  of  points.  They 
are  in  three  groups,  for  the  convenience  of  comparison  of  the  two  emplacements  and 
of  the  gun  platforms.  These  curves  indicate  that  there  has  been  an  almost  imper- 
ceptible decrease  in  the  rate  of  settlement  for  the  past  year. 

The  ^ns  were  delivered  on  July  7  and  the  carriages  September  16  and  23,  1897, 
respectively.  The  work  of  setting  base  rings  and  mounting  guns  was  commenced 
on  January  31  and  was  completed  March  5,  1898.  Considerable  work  was  done 
cleaning,  removing  rust,  painting  and  oiling  of  guns  and  carriages  at  di£fereut  times 
during  the  year,  mostlv  in  December  and  January,  to  preserve  them  from  deteriorating 
under  the  influence  of  the  elements. 

The  base  rings  were  not  cemented  into  place  till  the  gun  mountings  had  rested 
in  their  position  for  several  weeks,  and  had  to  be  releveled  when  they  Anally  were 
permanently  set,  in  April,  1898.  At  the  same  time  the  surfacing  of  the  platform 
around  the  base  rings  and  inside  the  circular  steps,  the  cutting  tnrongh  of  drains 
and  setting  of  grates  to  drain  the  water  into  the  counterweight  well  was  done. 
Excepting  a  few  details,  the  concrete  work  was  entirely  finished  by  April  30.  The 
electric  lighting  remained  to  be  done.  This  was  also  completed  by  June  1^  and 
all  other  details  were  finished,  so  that  the  battery  was  turned  over  to  the  artillery 
June  7. 

Eight-ineh  haiiery,—ln  April,  1897,  Lieutenant  Rich6,  the  Engineer  Officer  in  char^ 
of  the  defense  works  for  tne  Lower  Mississippi  at  that  time,  was  ordered  to  submit 
plans  and  estimates  for  a  third  emplacement  for  10-inoh  disappearing  gun.  Before 
these  were  submitted  The  Board  of  Engineers,  observing  the  unusual  amount  of  set- 
tlement of  the  10-inch  battery  under  construction,  had  come  to  the  conclusion  that 
10-inch  guns  were  inadvisable  in  this  location,  and  changed  the  project  to  a  battery 
for  two  S-inch  guns. 

Plans  and  estimates  were  submitted  to  the  Chief  of  Engineers  August  10, 1897, 
were  approved  by  him,  and  an  allotment  of  $90,500,  out  of  the  appropriation  for 
<'Gun  and  Mortar  Batteries,"  act  of  March  8.  1897,  made  on  August  25,  1897.  Bids 
were  at  once  invited  and  contracts  entered  into  for  furnishing  and  delivering  the 
necessary  materials  for  construction. 

It  was  hoped  that  materials  would  be  delivered  promptly,  so  that  construction 
could  begin  in  September.  Yellow  fever  broke  out  early  in  September  and  the  result- 
ing quarantine  greatly  hampered  and  delayed  the  contractors  in  making  delivery  of 
materials.  It  was  not  deemed  prudent  to  commence  work  till  quarantine  should  be 
raised,  partly  on  account  of  the  lack  of  materials  necessary  to  prosecute  work,  and 

gartly  on  account  of  the  inability  to  obtain  labor  or  the  danger  of  importing  fever- 
ifected  labor. 

Clearing  of  site  was  commenced  with  a  few  laborers  on  October  25,  and  after  the 
fever  subsided  was  carried  on  with  great  rapidity.  This  work  consisted  in  demolish- 
ing old  gun  platforms,  magazines,  foundation  of  wood  and  concrete,  leveling  old 
parapets,  dismounting  old  guns,  etc.    It  was  completed  on  December  18,  1897. 

Pile  driving  was  commenced  on  December  27, 1897.  The  sheet  piling,  540  in  num- 
ber, were  all  driven  by  January  10,  and  the  driving  of  the  round  piles,  800  in 
number,  was  done  between  the  dates  of  January  10  and  February  10.  The  founda- 
tion, including  grillage,  was  entirely  completed  by  March  23. 

Concrete  forms  were  at  once  built  as  rar  as  possible.  At  this  stage  there  was  a 
delay  of  about  ten  days  in  commencing  concrete  work,  due  to  the  fact  that  cement 
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contractors  were  behind  in  making  delivery.  Concrete  work  finally  began  on  April 
6,  and  proceeded  without  int-ermption.  It  was  completed,  except  the  exposed  snr- 
faces,  with  a  coat  of  rich  mortar  on  May  1.  The  concrete  forms  were  removed  on 
May  2,  and  the  rest  of  the  fiscal  year  was  devoted  to  placing  the  trolley  beams  and 
other  ironwork,  finishing  concrete  surface,  making  and  setting  of  doors,  and  pntting 
np  the  earthwork  of  baUery.  The  first  or  these  was  completed,  inclading  painting, 
by  June  10.  The  others  were  completed  abont  the  same  time— Jnne  30— except  the 
earthwork. 

Until  Jannary  1  work  was  conducted  with  one  eight- hour  shift  of  men  per  day; 
from  that  date  until  April  1  in  two  eight-hour  shifts,  working,  respectively,  from  4.35 
a.  m.  till  1  P:  m.,  with  twenty- five  minutes'  time  at  7  a.  m.  for  breakfast;  and  from  1 
p.  m.  till  9.25  p.  m.,  with  twenty-five  minutes  at  6  p.  m.  for  supper.  From  April  1  till 
May  15  work  was  oondncted  in  two  eleven-hour  snifts,  changing  watch  at  6  o'clock, 
morning  and  evening,  and  having  one  hour  off  at  noon  and  midnight.  On  the  latter 
date  we  retamed  to  the  eight-hour  shift  system  and  continued  thus  till  the  close  of 
the  fiscal  year,  with  the  exception  of  the  interval  between  Jnne  1  and  June  24,  dur- 
ing which  work  was  done  with  only  one  eight-hour  shift  on  account  of  the  high 
water  in  the  river,  which  flooded  the  barrow  pits  where  earth  was  to  be  obtained  for 
the  parapets. 

Immediately  after  the  approval  of  plans  bids  were  invited  for  the  necessary 
materials  and  contracts  let. 

Formal  contracts  were  entered  into  as  foUows : 

Salemen  Brick  and  Lumber  Company,  Limited,  Slidell,  La. :  Round  piles  58  feet 
long :  sheet  piles  8  inches  by  12  inches  by  40  feet ;  strips  for  tongue  and  groove  of 
sheet  piles. 

W.  W.  Carr6  A  Co.,  New  Orleans,  La. :  Grillage  timber  12  inches  by  12  inches, 
sawed. 

Irwin  Jamison,  New  Orleans,  La. :  Portland  and  natural  cement. 

H.  S.  Karstendiek,  New  Orleans,  La. :  Sand  and  gravel. 

The  working  plant  on  hand  to  commence  with  consisted  of  one  pile  driver  and 
steam  hammer,  one  16-horsepower  and  one  30-horsepower  Lidgerwood  hoisting 
engine,  one  60-foot  boom  derrick,  buildings,  quarters,  bridges,  wharf,  concrete 
mixer,  dump  cars,  cisterns,  messing  plant  for  laborers,  blacksmith  outfit,  etc.  It 
was  not  thought  necessary  to  increase  the  plant  to  any  great  extent.  Another  60- foot 
horizontal  boom  derrick  was  purchased  and  erected;  a  steam  pump  was  purchased, 
a  reservoir  erected  in  an  elevated  position,  steam  was  piped  from  one  of  the  hoisting 
engines,  and  a  comnlete  water-supply  system  establishea,  the  water  being  obtained 
from  the  river  and  piped  to  the  mess  hall,  quarters,  concrete  mixer,  engines,  and 
other  places. 

Experience  has  proven  that  this  was  a  splendid  investment.  It  has  saved  several 
time")  the  original  cost  in  labor,  for  previously  all  water  had  been  pumped  by  hand, 
and  even  then  was  very  inadequate  to  the  needs.  The  main  addition  made  to  the 
working  plant  beyond  this  consisted  in  the  purchase  of  shovels,  rope,  blocks,  wheel- 
barrows and  other  small  tools,  and  articles  needed  for  repairs.  The  quarters  for 
employees  were  also  increased  by  the  erection  of  three  more  buildings,  32  by  50  feet, 
at  the  time  when  our  national  relations  became  strained,  and  when  the  quarter- 
master's building,  previously  used  by  the  Engineer  Department,  had  to  be  given  np 
and  the  number  of  laborers  greatly  increased. 

This  battery  differed  from  the  lO-inch  battery  in  the  following  essential  respects, 
so  far  as  its  applicability  to  this  earth  formation  is  concerned :  In  the  10-inch  bat- 
tery the  concrete  work  of  each  of  the  two  emplacements  and  the  two  gun  platforms 
were  made  as  detached  masses,  four  separate  monolith^,  besides  having  in  each 
definite  planes  of  weakness.  Each  of  these  monoliths  were  placed  upon  a  separate 
foundation,  entirely  detached  from  the  others.  As  concrete  ma.<»es  joined  one  another, 
and  as  it  was  designed  to  have  foundations  that  covered  a  larger  area  than  the  con- 
crete superstructure  resting  upon  it.  it  followed  that  each  monolith  rested  on  one 
side  of  the  foundation  supporting  it.  This  was  true  with  one  exception,  viz,  the 
south  emplacement,  not  including  the  gun  platform,  was  built  upon  a  foundation  of 
piles  and  without  a  wooden  platform,  and  the  foundation  for  this  extended  only 
underneath  the  concrete,  leaving  the  superstructure  symmetrically  disposed  on  it# 
foundation.  In  the  8-inch  battery  it  was  designed  to  build  the  entire  concrete  work 
of  the  battery  symmetrically  as  a  sinsle  monorith,  resting  symmetrically  on  a  single ' 
foundation,  the  center  of  gravity  of  the  superstructure  ooinoidiug  with  the  center 
of  bearing  of  the  fonndations. 

This  foundation  was  surrounded  by  sheet  piling  driven  first,  so  that  the  subsequent 
driving  would  compress  the  inclosed  earth  to  its  limit.  The  grillage  was  made  much 
stronger  and  stiffer  than  in  the  10-inch  battery,  and  the  foundations  covered  a  larger 
area  per  unit  of  concrete  in  the  superstructure.  It  was  hoped  that  by  making  these 
improvements  a  much  better  foundation  could  be  made  for  the  8-incn  battery  than 
that  for  the  10-inch  battery,  and  that  even  if  the  battery  shonld  settle  it  would 
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settle  uniformly,  thereby  not  impairing  its  nsefnlneRS.  The  area  covered  by  the 
foundatloBB  U  15,200  square  feet,  the  weight  of  the  eonorete  resting  on  it  8,360  tons, 
that  of  earth  7,900  tons,  that  of  the  gnn  moantinffs  abont  140  tons,  making  a  total 
weight  on  the  foundations  of  18,000  tons,  or  1.18  tons  per  square  foot,  f  believe 
the  actual  weight  will  at  times  be  somewhat  greater  than  this,  for  the  following^ 
reasons :  The  earth  parapets  extend  bevond  the  area  of  the  foandation  on  all  sides, 
and  settlement  taking  place  underneath  more  A^ely  beyond  the  grillage,  that  part 
of  the  superstructure  resting  upon  the  foundations  will  not  be  a  cylinder  with  vex^ 
tical  surface,  but  an  inverted  conoid,  a  section  of  which  is  defined  by  the  founda- 
tion and  the  slope  of  which  is  variable,  but  has  for  its  maximum  ths  angle  of  repose 
of  earth. 

The  piles  were  all  driven  with  one  Vulcan  steam  hammer  weighing  8,800  pounds, 
the  striking  part  weighing  about  one-half  this  amount  and  the  frame  and  steam  chest 
about  one-half,  which  acts  as  a  dead  weight  on  the  pile.  Stroke,  40  inches.  The 
driving  of  the  round  piles  commenced  after  the  sheet  piles  were  all  driven.  They 
were  driven  in  rows  lengthwise  of  the  battery,  commencing  with  the  center  rows 
and  proceeding  toward  tne  sides.  Before  driving  commenced  posts  had  been  driven 
to  the  surface  of  the  ground  over  the  whole  area  of  the  foundations,  and  their  levels 
carefully  taken.  Their  levels  were  taken  at  various  times,  as  the  pile  driving  pro- 
gressed, to  ascertain  the  heaving  of  the  ground.  After  the  pile  driving  had  been 
completed  these  levels  showed  toat  there  nad  been  very  little  heaving  in  the  mid- 
dle, where  the  first  rows  were  driven,  but  that  it  increased  toward  the  sides,  where 
the  heaving  amounted  to  as  much  as  2  feet.  This  would  indicate  that,  as  might 
have  been  expected,  the  compression  of  the  earth  did  not  take  place  uniformy. 
The  piles  first  driven  evidently  formed  their  own  barrier  to  the  lateral  movement  of 
the  earth,  so  that  this  area  was  not  influenced  by  the  oomx>ression  of  the  earth  due 
to  the  subsequent  driving.  I  believe  a  greater  uniformitv  of  bearing  would  be 
obtained  by  driving  everv  alternate  row  ot  piles  first,  then  the  rest.  I  believe,  too, 
that  when  any  considerable  amount  of  heaving  takes  place  due  to  pile  driving,  the 
bearing  power  of  the  compressed  earth  is  lessened  in  consequence,  and  that  the  best 
efforts  in  pile  driving  are  obtained  when  compression  of  earth  is  carried  Just  to  the 
point  of  heaving. 

The  foundation  was  constructed  by — 

(1)  Driving  a  row  of  8-inch  by  12-inch  sheet  piling,  25  to  40  feet  long,  made  with 
tongues  and  grooves  by  nailing  strips  on  the  eoges,  inclosing  the  entire  aiea  of  the 
foundations. 

(2)  Driving  round  piles,  58  feet  long,  within  this  area  in  rows,  lengthwise  of  the 
battery,  4  feet  apart  centers. 

(3)  Constructing  a  grillage  consisting  of  a  row  of  caps,  lengthwise  the  battery, 
resting  on  this  a  close  layer  of  timbers  m  a  traverse  direction,  and  on  the  latter  a 
close  layer  placed  longitudinally,  all  these  timbers  being  12  by  12  inch  sawed  pine 
and  each  layer  securely  drift  bolted  to  the  foundation  l^low.  The  driftbolts  used 
were  all  round  and  pointed,  1  inch  by  30  inches  beins  used  for  securing  the  caps,  and 
|-inch  by  22  inches  for  securing  the  upper  lavers.  Ilie  upper  surface  of  this  grillage 
was  established  at  12  feet  below  mean  Gnlf  level.  Borings  were  mads  and  samples 
preserved  to  the  depth  of  100  feet. 

From  this  source  it  is  learned  that  below  the  surface  stratum  of  vegetable  matter, 
of  about  5  feet  depth,  the  foundation  is  mud,  consisting  of  a  mixture  of  sand  and  clay 
nearly  uniform  in  composition  till  a  depth  of  26  feet  is  reached.  Then  comes  a  stratum 
of  3  to  6  feet  thickness  of  pure,  fine,  compact  sand,  evidently  an  old  river  battnre, 
judging  f^om  its  tilting  position,  variable  depth,  and  composition.  Below  this  for 
several  feet  the  composition  is  much  the  same  as  above  it,  though  somewhat  more 
compact;  but  after  a  depth  of  40  to  45  feet  was  reached  the  percentage  of  clay  grad- 
ually increased  till  at  a  depth  of  65  to  75  feet  stiff,  heavy,  and  amiost  pure  clay 
formation  was  found. 

The  sand  stratum  has  always  offered  great  resistance  to  the  x>enetration  of  piles, 
so  much  so  that  it  was  thought  at  one  time  to  be  a  safe  place  to  stop  with  piles. 
Accordingly  the  pile  foundation  for  the  south  emplacement  of  the  10-inoh  battery 
was  driven  until  the  pile  points  terminated  in  this  stratum.  Subsequent  settlement 
was  so  great  as  to  discourage  placing  further  dependence  upon  it.  Doubtless  the 
entire  sand  stratum  nnderueath  that  emplacement  has  settled.  Considerable  testing 
for  bearing  power  of  the  piles  in  this  soil  was  done.  The  results  are  shown  graph- 
ically, on  an  accompany! ug  sheet,  where  curves  showing  the  resistance  offered  by 
piles  m  driving  are  shown.  On  these  diagrams  the  depth  of  the  piles  below  the  sur- 
face is  laid  off  on  a  vertical  line,  downward.  From  this  line  as  a  base  horizontal 
ordinates  are  laid  off,  each  representing  the  number  of  strokes  of  the  steam  hammer 
required  at  that  point  to  drive  the  pile  1  foot.  The  curve  through  those  points  is 
the  curve  of  resistance  of  that  pile.  The  energy  developed  in  each  stroke  of  the 
steam  hammer  is  the  same,  hence  the  ordinates*  and  the  curves  reprenent  energy 
expended  as  well  as  blows  struck.  It  would  not  be  true  to  sav  that  these  curves 
also  represent  the  work  done  in  driving  the  pile,  for  a  very  considerable  part  of  the 


APPENDIX  4 — ^FORTIFICATIONS. 


749 


energy  expended  in  the  steam  hammer  was  lost  on  account  of  soft  or  battered  pile 
heads,  elasticity  of  the  wood  fiben,  and  crooks  in  the  piles,  which  deflected  mach  of 
the  downward  energy. 

So  far  as  possible  piles  were  selected  for  testing  which  were  straight,  of  sound 
heart,  uniform  in  taper,  and  mediam  size,  so  that  the  lost  energy  woold  be  minimam, 
and  so  that  the  uniformity  of  the  curves  would  admit  of  definite  conclusions  con- 
cerning the  bearing  power  of  the  earth  at  this  point.  Thus  fisr  the  testing  had  been 
made  with  practically  no  expense,  observation  having  been  taken  during  the  regu- 
lar course  ox  pile  driving  for  battery.  Some  further  testing  was  made,  however,  in 
the  following  manner:  After  the  piles  were  all  driven  for  we  foundation,  four  piles 
were  driven  within  this  area  by  means  of  a  drop  hammer.  They  occupied  the  four 
comers  of  a  7-foot  square.  They  were  of  different  lengths,  but  were  all  hewn  straight, 
and  to  uniform  shape  and  size.  Their  dimensions  were  8  inches  by  8  inches,  and 
were  tapered  for  16  feet  of  their  length  evenly  down  to  4  inches  by  i  inches  at  the 
point.  After  driving  and  sawing  off  to  the  same  level  a  platform  and  box  was  built 
upon  them  in  such  a  way  as  to  have  no  vertical  rigidity,  i.  e.,  so  that  that  pile  would 
be  free  to  settle  under  a  load  without  the  load  thereby  being  distributed  to  the  other 
piles.  The  platform  was  then  loaded  with  old  shot,  and  at  short  intervals  levels 
were  taken.  Each  pile  supported  one-fourth  the  entire  weight..  As  soon  as  any  pile 
showed  sign  of  settlement,  nowever  small,  the  platform  at  that  comer  was  blocked 
up  to  prevent  ftirther  settlement  and  the  weighting  continued.  Records  were  kept 
of  the  tonnage  required  to  produce  settlement  of  each  pile.  When  this  was  com- 
pleted, four  more  piles  of  the  same  lengths  and  dimensions  were  driven  about  40  feet 
Deyond  the  limits  of  the  foundation  and  weighted  similarly. 

The  following  table  gives  the  results  of  these  tests,  llie  columns  of  ''load"  give 
the  load  in  tons  under  which  the  piles  showed  signs  of  settlement.  The  column  of 
"sur&ee"  gives  the  surface  of  each  pile  in  contact  with  the  earth.  The  colnmns 
of  ''unit  of  friction''  give  the  quotient  of  total  load  on  any  pile  divided  by  the  sur- 
face in  contact  with  earth,  or  the  resistance  to  settiement  per  square  foot  surface  of 
thepile. 


Length. 

SuAoe. 

POm  driven  Intid* 

Piles  driven  oat- 
aide  of  foundstlon. 

Losd. 

Unit  of 
IMction. 

Losd. 

Unit  of 
Motion. 

IS 
S2 
28 
S4 

48 
64 
80 

6.68 

8.60 

18.50 

0.904 
.181 
.111 

7.67 
11.87 
16.81 
19.00 

0.881 
.388 
.268 
.288 

The  84-foot  pile  inside  the  foundation  stmok  some  local  obstruction  just  before 
driving  ceasea,  and  did  not  show  signs  of  settlement  when  weighted  with  37  tons. 

Curves  of  resistance  to  driving  were  made  for  one  pile  outside  the  foundation  and 
one  inside.  As  the  energy  expended  in  different  blows  of  the  drop  hammer  is  not 
constant,  the  resistance  curves  are  curves  of  expended  energy  only,  the  ordinates 
representing  energy  expended  in  the  same  ratio  as  they  do  for  the  piles  driven  with 
steam  hammer,  so  that  results  of  the  two  methods  of  driving  may  be  compared. 
The  drop  hammer  used  weiirhs  1,200  pounds.  The  load  upon  these  test  piles  was 
applied  rather  slowly,  usuauy  not  more  rapidly  than  8  tons  per  pile  per  day.  On 
two  occasions,  at  leas^  the  weight  nearly  approached  that  which  produced  settle- 
ment, which  was  allowed  to  stand  forty  hours  on  the  pile  without  having  any  per- 
ceptible effect.  The  loading  was  not  done  tiU  the  pile  had  been  driven  from  one  to 
two  weeks,  giving  time  enough  for  the  pile  to  attain  its  full  bearing  power. 

These  resiuts  would  indicate  that  dependence  can  be  placed  upon  an  ultimate 
fHctional  resistance  against  settlement  of  piles  of  0.2  ton  per  square  foot  of  surface, 
and  that  this  valne  increases  but  slowly  at  increasing  depth.  This  being  true, 
58-foot  piles  that  have  nearly  200  square  feet  of  surface  might  be  depended  upon 
to  sustain  a  load  of  40  tons,  and  the  80-foot  piles  used  in  the  south  emplacement  of 
the  10-inch  battery,  having  90  square  feet  suitace,  18  tons. 

These  are  the  values  that  it  would  seem  might  be  relied  upon  for  piles  driven  indi- 
vidually, or  when  driven  so  far  apart  that  each  pile  in  settling  would  do  so  by  the 
fHction  of  the  earth  on  the  surface  of  the  piles  having  been  overeome.  If  piles  are 
driven  in  compressible  soils  too  closely  the  full  ftictional  effect  will  not  be  obtained 
and  the  piles  will  settle  collectively  when  overloaded  by  the  entire  mass  of  piled 
earth  having  fone  down  before  the  limit  of  fnctional  resistance  is  reached.  And  all 
suoh  excess  of  piles  within  a  given  area  beyond  the  number  which  would  settle  indi- 
vidually without  carrying  down  with  it  the  earth  strata  when  overloaded  is  worth- 
less as  affording  any  additional  bearing  power  to  the  foundation.  Whenever  pile 
foundations  in  compressible  soils  hare  Men  observed  to  have  settied  before  a  weight 
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has  been  applied  as  great  as  the  ft'ictional  resistance  of  the  earth  on  the  inle  surfaces, 
which  may  be  ascertained  by  the  simple  process  of  weighting  a  few  test  piles,  it 
shows  that  there  is  an  excess  of  piles  within  the  given  area  of  foundations.  Better 
foundations  could  have  been  built  by  distributing  the  same  number  of  piles  over  a 
greater  area,  or  by  driving  a  fewer  number  of  longer  piles. 

The  superstructure  of  the  10-inch  battery  constitutes  a  load  of  15  tons  per  pile  in 
eaeh  emplacement,  or  85  per  cent  of  what  our  eneriments  on  the  surface  frictional- 
bearing  power  of  piles  would  indicate  that  the  30-foot  piles  would  bear,  and  only  37 

§er  cent  of  what  the  long  piles  ought  to  bear.  Tet  both  emplacements  have  settled, 
iie  north  emplacement,  where  the  long  piles  were  used,  about  0.5  foot,  the  south 
emplacementi  where  30-foot  piles  were  used,  from  1  to  2  feet,  and  very  unevenly. 
Likewise  in  the  8-inch  battery  the  load  (18,000  tons)  on  the  foundations  produces  a 
Motional  resistance  of  0.094  ton  per  square  foot  of  frictional  surface  of  piles — less 
than  half  what  our  experiments  indicated  that  the  piles  would  bear.  Yet  this  bat- 
tery has  also  settled.  In  my  last  year's  annual  report  on  10-inch  battery  I  recom- 
mended a  spacing  of  7  feet  for  piles.  I  am  confident  that  had  the  spacing  been  greater 
by  one-half  on  the  8-inch  battery  the  bearing  power  of  the  foundation  piles  of  the 
same  length  would  not  have  been  decreased,  and  it  might  have  been  materially 
increased  by  splicing  piles  and  making  them  longer. 

It  was  hoped  that  in  making  these  experiments  sufficient  data  could  be  obtained 
so  that  some  of  the  constants  in  the  reputable  formulse  for  bearing  power  of  piles 
could  be  eliminated,  and  the  value  of  others  found  for  this  locality ;  or  that  the  relia- 
bility and  applicability  of  the  formulfe  to  conditions  existing  at  this  place  might  be 
ascertained;  or  that  in  case  of  their  failure  a  new  formation  found  here.  The  out- 
break of  war  put  an  untimely  end  to  these  experiments,  but  it  is  hoped  that  they 
may  be  continued  in  the  near  future. 

The  excavating  and  sawing  of  pile  heads  was  accomplished  in  eij^^ht  days,  and  the 
capping  of  piles  and  construction  of  grillage,  constituting  the  placing  of  420,000  feet 
B.  M.  12  by  12  timber,  required  only  ten  days  of  two  eight-hour  shifts  each.  All  this 
timber  was  transferred  to  the  work  over  barrow  pits,  moats,  piles  of  material,  and 
obstructions  of  all  kinds,  and  thence  delivered  to  the  exact  place  in  the  grillage 
where  it  is  to  be  used  by  overhead  trolleys.  It  was  erected  on  the  same  plan  as  the 
Lidgerwood  cable  ways^  only  much  simpler.  A  manila  rope  was  suspended  at  the 
height  of  36  to  40  feet,  being  drawn  taut  between  two  gin  poles  well  guyed.  A  snatch 
block  rides  alone^  this  cab&.  Attached  to  this  snatch  block  is  a  ro^e  which  runs  to 
one  gin  pole,  ana  thence  to  one  drum  of  a  hoisting  engine,  thus  serving  as  a  backing 
line.  To  the  trolley  was  also  attached  another  snatch  block,  through  which  runs  the 
hoisting  line  with  a  pair  of  timber  hooks  attached  to  the  end,  the  other  end  running 
to  the  second  gin  pole,  and  thence  to  the  second  drum  of  the  hoisting  engine.  A  rig 
like  this  oould  bring  and  place  timber  as  rapidly  as  two  forces  of  men,  forty  each, 
could  place,  fit,  and  driftoolt  them  into  position.  Round  driftbolts  were  need 
entirely.  For  capping  they  were  1  inch  by  30  inches,  pointed,  and  the  holes  were 
bored  with  {-inch  augers.  For  the  rest  of  the  grillage  they  were  f  inch  by  22  inches, 
the  holes  being  borea  with  l^-inch  augers,  4  feet  apart. 

Considerable  weight  and  concrete  were  saved  by  placing  relieving  arches  in  the 
lower  part  of  the  battery.  The  forms  were  built  mostly  of  1-inch  lumber,  and  were 
left  in.  They  have  been  made  use  of  for  still  another  purpose.  These  arches  have 
all  been  connected  together  with  culverts  built  before  concrete  work  was  com- 
menced, at  an  elevation  of  2  feet  above  mean  Gulf  level.  A  main  drain  runs  from 
one  of  these  to  the  rear.  The  counterweight  well,  magazines,  and  passages  have 
drain  holes  from  their  floors  into  these  arches.  Thus  they  are  made  to  serve  the 
purpose  of  a  complete  system  of  underground  drainage  for  the  battery. 

The  concrete  mass  was  placed  in  twenty-six  days.  It  was  mixed  by  machine  after 
the  same  general  method  as  in  the  10-inch  battery,  described  in  detail  in  my  last 
year's  annual  report.  The  main  difference  was  that  in  tiie  10-inch  battery  German 
Portland  cement  was  used  entirely,  while  in  the  8-inch  battery  American  natural 
cement  was  used  for  the  entire  mass,  the  surfacing  of  the  exposed  faces  of  battery 
and  of  the  surfaces  and  floors  of  magazines  and  gun  platforms  naving  been  done  with 
American  Portland  cement.  The  natural  cement  was  a  Louisville  Star  brand,  6,000 
barrels  having  been  used.  The  Portland  was  Atlas  brand,  200  barrels;  Vulture,  100 
barrels,  and  Knight,  200  barrels.  Having  no  testing  machine,  we  were  unable  to 
make  any  tests  of  oement  that  were  reliable  or  satisfactory.  It  was  feared  that  the 
natural  cement  was  valueless,  for,  after  taking  on  a  slight  initial  set,  it  remained  in 
a  waxv  state  for  days  without  apparently  hardening  in  the  least.  I  noticed,  how- 
ever, that  exposure  to  the  air  hastened  the  hardening,  consequently  the  forms  were 
taken  down  as  soon  as  seemed  prudent,  really  on  the  dav  following  the  completion 
of  the  concrete  mass.  The  forms  for  magazines  were  left  about  a  week  longer. 
When  the  forms  were  taken  down  the  concrete  was  in  a  soft,  viscous  state,  but  a 
few  weeks'  exposure  to  the  air  developed  a  hard  set  on  the  surface. 

These  results  convinced  me  that  natural  cement,  especially  the  Louisville  brands, 
should  not  be  used  where  the  strains  are  to  be  applied  within  a  few  weeks.    A  con- 
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riderable  qQantity,  about  500  oabio  yards,  of  old  concrete,  which  had  been  blasted 
oat  of  old  foundation  in  clearing  site  for  new  battery,  was  used  the  same  as  rook, 
embedding  large  pieces  in  the  new  concrete.  The  mass  of  concrete  had  the  follow- 
ing composition,  approximately:  Natnral  cement,  1  part;  sand.  If  parts;  gravel,  4 
parts.  It  was  made  somewhat  richer  than  this  In  the  g^n  platforms  and  the  tops  of 
the  battery  for  a  depth  of  1  foot.  On  all  exposed  surfaces,  m  the  magazines  and  the 
interior  of  the  battery,  there  was  a  thickness  of  3  inches  composed  of  mortar  and 
sand  of  3  parts  and  eement  1  part,  and,  immediately  in  front  of  the  guns  the  thick- 
ness was  increased  to  6  inches. 

Unusual  precautions  were  taken  against  dampness  that  might  affect  the  magazines. 
At  an  elevation  of  6  feet  there  is  a  tile  drain  which  surrounds  the  concrete  entirely 
on  the  river  front  or  sides,  and  has  an  outfall  at  the  ends  to  the  rear,  having  been 
given  a  slope  of  0.5  foot.  In  front  of  the  magazines  the  vertical  surfaces  were  given 
a  coating  consisting  of  asphaltum  1  part,  coal  tar  3  parts,  applied  hot  with  a  brush. 
In  addition  to  this  there  was  placed  within  the  walls  sarrounding  the  magazines, 
and  at  a  distance  therefrom  of  1  foot,  a  ventilating  partition  buut  of  hollow  tile. 
The  ventilator  is  open  to  the  air  at  the  upper  part,  and  extends  tram  1  foo.t  above 
the  level  of  the  ceilings  of  the  magazines  to  the  floor  level,  and  have  their  drainage 
into  the  relieving  arches  underneath. 

The  entire  exposed  surfaces  of  the  concrete — ^floors,  walls,  and  magazines  inoluded — 
have  been  given  a  smoothing  coat  of  mortar  composed  of  Portland  cement  1  part 
and  of  sand  1  part. 

The  gun  carriages  and  mountings  and  one  gun  were  delivered  February  26.  They 
were  moved  across  the  battery  from  the  front  and  mounted  when  the  parapets  had 
been  oonstructed,  just  to  the  height  of  the  gun  platform,  in  April,  which  proved 
much  quicker  and  more  economical  than  doing  it  after  the  parapets  had  been  com- 
pleted. One  of  the  guns  did  not  arrive  till  June  2.  The  mounting  of  it  was  com- 
pleted June  15.  The  mounting  of  both  these  guns  was  done  by  the  Engineer  Depart- 
ment. The  base  rings  have  not  yet  been  permanently  leveled  and  set  in  place,  it 
being  thought  best  to  leave  them  as  long  as  possible,  till  the  result  of  settlement  of 
the  battery  could  be  observed. 

At  the  end  of  the  fiscal  year  the  battery  was  still  uncompleted  in  the  following 
respects:  About  1,000  cubic  yards  of  earth  was  still  to  be  placed  in  the  parapets,  but 
beiore  this  can  be  done  the  two  buildings  used  for  storehouses  will  have  to  be  removed. 
The  circular  steps  and  surfaces  of  gun  platforms  are  yet  to  be  given  a  smoothing 
surface  coat  of  mortar,  and  the  base  rings  permanently  set  in  concrete.  The  concrete 
veneering,  1  foot  thick,  over  the  entire  surface  of  the  loading  platform,  remains  to  be 
done.  It  is  not  thought  advisable  to  do  this  till  Heverai  month's  time  uas  elapsed,  so 
that  the  earth  shall  have  had  sufficient  time  to  settle.  A  temporary  platform  has  been 
constructed  of  wood,  to  facilitate  drill  and  the  use  of  the  gun  for  the  present. 
Except  this,  the  battery  could  easily  be  oompleted  by  July  15,  if  the  money  were 
avaUable. 

The  original  estimate  for  material  and  cost  of  construction  of  this  battery  was  as 
follows : 

Repair,  alteration,  and  extension  to  working  plant $3, 000. 00 

Preparation  of  site,  demolishing  of  old  magazines,  gun  plat- 
forms, parapets  and  parade  to  water  battery,  consisting  of 
earth,  concrete,  wood  foundations,  and  shells  in  unknown 
portions,  7,200  yards,  at  average  unit  price  of  65  cents  per 

yard 4,680.00 

Foundations : 

22,000  linear  feet  of  12  by  12  sheet  piling  in  place,  at 

25  cents 5,500.00 

63,600  linear  feet  round  piling  in  place,  at  20  cents 12, 720. 00 

418,000  feet  B.  M.  of  12  by  12  timber,  in  grillage,  at 

25  cents 10,450.00 

20,500pounds  driftbolts,  at 5  cents 1,025.00 

Refill  below  grillage,  1,130  yards  earth,  at  45  oents 508.50 

<37,883.50 

Additional  10  per  cent  for  contingencies 3, 788. 35 

Cost  of  battery  up  to  superstructure 41,671.85 

Superstructure  up  to  reference  (12) : 

Placing  2,42()  yards  concrete,  at  $8.50,  including  forms. ..  $20, 570. 00 
Placing  8,000  yards  earth  in  parapets  and  gun  platforms, 

at  50  cents 4,000.00 

4,000  pounds  anchor  bolts  and  iron  in  place,  at  10  cents. . .         400. 00 

24,970.00 

Additional  lOperoentfor  oontingencieB 2,497.00 

27,467.00 
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SnpentmctQre  above  reference  (12) : 

Placing  1,744  yards  ooncrete,  at  $8.50,  including  forms $14, 824. 00 

Placi  ng  4,000  yards  earth  in  parapets,  at  50  ceo  t  s 2, 000. 00 

Placing  24,000  pounds  iron  in  ceilings,  and  other  places, 

at 6  cents 1,200.00 

Sixteen  triplex  spnr-gear  blocks r 576.00 

Drainage  bvb tern,  ventilators,  asphaltnm,  etc 2, 500. 00 

Doors  and  fittings 500.00 

Setting  base  rings 800.00 

$22,400.00 

Additional  lOper  cent  for  contingencies 2,240.00 

Costof  snperstmctnre  above  reference  12 24,640.00 

Orand  total,  cost  of  entire  battery 93,778.85 

This  was  the  estimate  made  on  the  supposition  that  the  battery  was  to  be  built 
nnder  normal  conditions,  and  had  not  auusnal  conditions  developed ,  such  as  could 
not  have  been  foreseen,  the  batteiy  would  have  been  built  within  this  estimate. 
By  accident  in  copying,  by  which  the  entimate  for  extension  of  plant  was  omitted, 
the  estimate  as  given  to  the  Chief  of  Engineers  appeared  about  $3,300  less  than  this. 

The  following  nnforeseen  circumstances  have  tended  to  increase  the  cost  beyond 
what  was  anticipated :  The  outbreak  of  yellow  fever  and  establishment  of  quarantine 
in  the  autumn  of  1807;  the  outbreak  of  war  with  Spain,  and  the  unusual  lone 
period  of  high  water  in  the  Mississippi  River,  which  has  prevented  obtain in|f  eartn 
except  by  very  Ions  haul.  The  battery  has  already  cost  ^,000,  and  it  ia  estimated 
that  $3,()00  more  will  be  required  to  complete  it. 

Money  statement. 

July  1, 1897,  balance  unexpended $2,890.90 

Amount  allotted  during  fiscal  year 106, 282.56 

109,112.86 
Jane  30, 1898,  amonnt  expended  during  fiscal  year 97, 085.62 

Jnlyl,  1898,  balance  unexpended 12,027.24 

July  1,1898,  outstanding  liabilities $5,394.79 

July  1, 1898,  amount  covered  by  onoompleted  contracts 1, 200. 00 

6,594.79 

July  1, 1898,  balance  available 5,432.45 

Battery  for  two  4.7'inch  B.  F.  guns. — The  approved  project  for  this 
battery  provides  for  the  constructioii  of  batteries  of  two  4  7-inch  rapid- 
fire  Kun^v  pedestal  mounted. 

A  preliminary  allotment  was  made  of  $6,000  for  the  constraction  of 
this  battery,  and  a  farther  allotment  .of  $1,000  was  also  made,  both 
firom  appropriation  for  ^^  National  Defense,"  act  of  March  9, 1898. 

Under  instructions  to  make  such  arrangements  as  were  possible  for 
the  mounting  of  these  guns  at  the  earliest  practicable  date,  in  the 
absence  of  plans  for  the  4.7inoh  battery  plans  and  estimates  were  made 
and  submitted  modeled  from  the  5-inch  rapid-fire  guns.  On  April  14, 
1898,  these  plans  and  estimates  were  returned  by  the  Chief  of  Engi- 
neers, with  the  statement  that  they  would  involve  too  heavy  expense 
and  loss  of  time,  and  directing  that  these  guns  be  mounted  temporarily 
on  the  face  cover,  using  the  existing  magazines  and  parapets.  By 
direction  the  surplus  material  already  purchased  for  this  battery  was 
used  in  other  work  at  the  forts  as  far  as  practicable.  The  procurement 
of  supplies  and  engagement  of  services  was  authorized  under  item  1, 
Army  Begulation  556. 

No  further  work  has  been  done  toward  mounting  these  guns  on 
account  of  the  nonarrival  of  guns  and  carriages,  but  it  is  proposed  to 
mount  them  on  an  existing  platform. 

Eight-inch  B.  L.  rifles  mounted  on  IS-hwh  smooth-bore  carriages. — The 
project  for  this  battery  proposed  the  mounting  of  two  8-inch  B.  L 
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rifle»  on  strengthened  barbette  carriages  for  15-incli  smooth-bore  guns 
by  nsing  steel  cradles. 

An  allotment  of  $6,000  was  made  for  this  battery  on  April  27.  ISOd, 
and  a  farther  allotment  of  $4,000  was  made  on  June  13, 18i)8,  both  from 
the  appropriation  for  '< National  Defense,''  act  of  March  9, 1898. 

Material  has  been  ordered  for  the  construction  of  this  battery  «nd 
plans  and  estimates  of  same  submitted.  The  present  intention  is  to 
strengthen  and  use  the  existing  old  platforms. 

The  iron  for  converting  the  carriages  was  received  on  May  20, 1898, 
but  nothing  has  been  done  toward  mounting  the  guns,  as  the  guns  have 
not  arrived,  and  it  is  considered  inexpedient  to  weaken  the  armament  of 
the  forts  by  dismounting  the  15'iuch  Rodman  guns  now  mounted  on  the 
carriages  proposed  for  conversion,  until  the  8-inch  rifles  have  arrived. 

Money  statement. 

BATTI1UB8  FOR  RAPID-FIRK  GUKS  AND  8-IKCH  lOFLSS. 

Amonnt  ftUotted  daring  fiscal  year $17,000.00 

Jane  30,  1898,  amoant  expended  during  fiscal  year 8, 374. 25 

Jaly  1, 1898,  balance  unexpended 8,625.75 

July  1, 1898,  outatanding liabilitiea 604.95 

July  1, 1898;  balance  available 8,020.80 

Emplacements  for  two  8-inch  rifles j  disappearing  carriages. — Mr.  0.  A. 
Miner's  report  is  appended,  and  it  will  give  in  detail  much  that  will 
prove  interesting. 

BBPOBT  OV  UB.  O.  A.  UDXKB,  ASSISTANT  XNGIinEBB. 

Ordeis  were  received  on  March  18, 1898,  to  commence  construction  of  a  battery  for 
two  8-inch  B.  L.  rifles  with  funds  allotted  from  the  appropriation  for  *' National 
Defense/'  act  of  March  9, 1898,  and  the  work  of  making  estimates  for  the  necessary 
materials  for  construction  work  and  for  working  plant  was  done  without  delay. 
These  materials  were  mostly  purchased  by  informal  contract  in  open  market,  and 
delivery  commenced  before  April  1. 

The  location  of  this  battery  was  such  that  the  transportation  of  aU  materiaLs  to 
the  site  was  necessarily  expensive,  and  as  the  greatest  attainable  speed  in  construc- 
tion was  enjoined  it  was  necessary  to  provide  a  very  elaborate  working  plant.  As 
this  occurred  during  the  period  of  high  water  in  tbe  Mississippi  River,  when  all  the 
land  outside  the  levee  was  submerged  and  aU  inside  the  levee  which  was  not  barrow 
pits  or  moats  was  wet  with  seepage,  it  necessitated  the  construction  of  wharves 
large  enough  to  not  only  unload  materials,  but  to  store  them  to  some  extent.  The 
bank  of  the  river  opposite  the  battery  being  very  steep  and  caving  f^om  year  to 
year,  it  was  deemed  unsafe  to  build  wharves  at  this  point  on  which  large  quantities 
of  materials  would  have  to  be  stored.  Hence  the  wharf  had  to  be  constructed  much 
lower  down,  below  the  limit  of  caving  bank.  All  materials  had  to  be  brought  over 
parapets  25  feet  high.  There  was  storage  space  in  the  old  casemates  near  the  pro- 
posed battery  for  cement,  and  limited  space  on  the  parade  in  the  rear  of  the  battery 
for  sand,  ffravel,  and  lumber.  The  casemates  would  also  serve  to  some  extent  as 
quarters  for  laborers. 

These  were  some  of  the  conditions  oonftonting  the  engineers ;  some  of  the  elements 
in  the  problem  of  designing  a  proper  working  plant.  It  was  decided  to  construct  a 
wharf  80  by  100  feet,  and  Uience  an  elevatea  railroad  pile  trestle  on  a  compound 
curve  up  a  2  per  cent  grade  to  the  rear  of  the  battery.  A  derrick  was  to  be  placed 
on  the  wharf  to  hoist  materials  from  barges  and  place  them  on  cars.  Materials  were 
to  be  hauled  on  dump  cars  by  a  steam  locomotive.  A  derrick  was  to  be  erected  near 
the  rear  terminus  of  the  trestle  road  to  assist  in  unloading  certain  kinds  of  articles. 
A  derrick  was  to  be  erected  near  where  the  trestle  road  crossed  the  front  parapet,  for 
the  same  puipose,  and  also  to  hoist  piling  and  timber  from  moat  and  place  it  inside 
the  fort.  When  concreting  should  begin  two  derricks  and  a  concreted  mixer  were 
to  be  erected  in  convenient  places  to  handle  the  concrete. 

Lumber  commenced  to  arrive  March  26,  and  construction  work  commenced  the 
same  day.    The  first  work  done  was  to  build  a  temporary  bridge  firom  the  outer  to 
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the  inner  or  main  levee,  and  thence  a  temporary  bridge  across  the  moat  to  the  nearest 
baHtion.  In  this  bastion  was  immediately  oonstmcted  a  mess  hall.  This  was  accom- 
plished so  rapidly  that  the  boarding  of  employees  commenced  April  6.  Following 
this,  an  office  was  bnilt  near  the  ordnance-sergeant's  residence.  A  building  in  the 
rear  part  of  the  fort  ontsidethe  main  walls  was  constructed  for  quarters  for  employ- 
ees, and  bnildinss  were  constructed  for  blacksmith  and  carpenter  shops.  The  whuf 
and  trestle  briage  were  constructed  as  qnickly  as  possible,  three  pile  driveFs  were 
built,  the  derricks  erected,  and  the  working  plant  completed  as  far  as  practicable  al 
this  stage  of  the  work,  with  all  possible  speed.  We  were  ready  to  commence  work 
on  the  loundations  two  weeks  before  the  necessary  piles  were  delivered,  and  a  large 
part  of  the  force  of  laborers  had  to  be  discharged  for  want  of  work  to  do. 

The  wharf  is  built  upon  piles  driven  8  feet  apart,  and  usually  with  30  feet  pene- 
tration. There  are  143  piles  in  all.  The  trestle  bridge  is  built  of  similar  piles  in 
three-pile  bents,  10  feet  apart  up  to  the  parapets.  Beyond  that  they  are  framed 
bents  resting  on  the  ground.  It  was  intended  for  standard-gauge  rolling  stock.  A 
standard-gauge  engine  and  8  narrow-gauge  dump  cars  were  purchased,  necessitating 
the  putting  in  of  a  third  rail. 

Two  16-norsepower  American,  one  30-horsepower  Lidserwood,  and  one  old 
35-horsepower  Mundy  engine  were  purchased.  Also  one  60-K>ot  boom,  58- foot  mast, 
and  5-ton  capacity  derrick  of  the  horizontal  boom  type  was  purchased  of  the  Amer- 
ican Hoist  and  Derrick  Company.    A  water-supply  plant  was  erected. 

The  cost  of  working  the  plant,  in  detail,  is  as  follows : 

Wharf  and  trestle  bridge  (estimated) $7,200.00 

Two  pile-driver  derricks 900.00 

Ten  Kitson  lights 625.00 

Two  16-ton  hoisting  engines 1,850.00 

One  30-ton  hoisting  engine 984.00 

Oned5-ton  hoisting  engine 700.00 

One  locomotive 600.00 

Eight  dump  cars 865.00 

One  5-ton  derrick 730.00 

One  6,500  pounds  steam  pile-driver  hammer 745.00 

One  2.800  pounds  drop  hammer 69.43 

Buildings  and  bridges  (estimated) 

Mess-hall  plant  (estimated) 1,200.00 

Blacksmith  plant 120.00 

Sundries 2,000.00 

Two  5-ton  derricks,  the  concrete  mixer,  and  one  8,800  pounds  steam  pile-driver 
hammer  used  on  this  work  were  taken  from  the  work  on  other  emplacements. 

Piling  for  foundations  began  to  arrive  slowly  April  14.  Driving  at  once  com- 
menced, but  was  continually  interrupted  on  account  of  the  slow  delivery  of  piles. 
Supplementary  work  was  found  for  the  labor  to  some  extent  in  the  moving  and 
remounting  of  old  15-inoh  Rodman  guns  and  carriages,  for  which  a  special  allotment 
of  $6,000  was  made  April  27. 

At  the  commencement  of  work  great  diffloultv  was  experienced  with  the  labor. 
Most  of  the  laborers  were  from  New  Orleans  and  were  of  a  very  poor  class.  Many 
had  no  motive  in  coming  but  to  satisfy  a  curiosity  to  see  the  forts,  and  had  no  inten- 
tion of  performing  labor  that  should  prove  difficult  or  distasteful  to  their  refined 
senses.  Thev  could  not  be  depended  upon  in  the  least,  and  out  of  such  a  heterogeneous 
class  it  required  some  time  to  cull  out  the  few  good  men  and  organize  a  working 
force.  About  1,500  men  had  to  be  employed  before  a  working  force  of  400  good  men 
was  organized.  Those  discharged  flooded  the  office  in  New  Orleans,  clamoring  for 
the  immediate  payment  of  their  small  time  checks,  and  stampeded  all  office  work. 

Finally,  however,  a  splendid  working  force  was  organized  and  real  progress  began 
to  be  made.  It  was  decided  to  introduce  negro  labor  to  some  extent,  with  the  hope 
partly  of  obtaining  a  more  reliable  and  earnest  class  of  labor,  and  partly  that  the 
negroes  would  be  more  immune  to  the  very  unhealthy  climatic  conditions  existing  at 
the  site  of  the  work.  About  150  negroes  arrived  in  the  first  installment,  and  their 
arrival  was  the  signal  for  a  general  strike  by  all  the  white  laborers.  This  oociirr«d 
May  12. 

At  this  time  pile  driving  was  nearly  completed,  lacking  not  more  than  three  days. 
The  negro  labor  that  supplanted  the  white  were  totally  unskilled,  especially  at 
pile  driving,  and  the  first  two  or  three  installments  were  of  about  as  worthlese  a 
class.  Having  to  commence  anew  to  build  up  an  organization  and  get  it  into  work- 
ing discipline,  there  was  almost  no  work  accomplished  for  two  weeks,  and  the  com- 
pletion of  the  battery  was  delayed  that  much.  It  required  nearly  three  weeks  for 
the  negroes  to  complete  pile  driving,  and  it  was  only  accomplished  in  that  time  by 
the  introduction  of  a  number  of  white  skilled  pile  drivers.  This  was  May  27. 
During  the  remainder  of  the  fiscal  year  the  labor  consisted  of  both  whites  and 
blacks,  the  whites  being  depended  upon  generally  where  skill  was  required.     Whon 
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the  white  pile  driyers  were  first  introdnced  there  was  a  strike  of  limited  proportions 
mmoaa  the  negroes,  which  wm  soon  quelled,  since  which  there  has  been  no  labor 
tronble,  and  whites  and  blacks  haye  worked  together  harmoniously. 

The  foundationB  were  entirely  completed  June  21.  The  coocrete-mizing  plant, 
derricks,  and  concrete  forms  were  at  once  pat  np  and  concreting  commenced  Jane 
28,  since  which  we  haye  been  making  and  placing  concrete  at  the  rate  of  240  yards 
per  day.  It  is  estimated  that  the  ooncrete  work  will  baye  progressed  so  te  that  the 
nonnting  of  the  guns  oould  be  began  by  Jnly  12,  and  that  the  concrete  work  will 
be  finished,  except  the  smoothing  sarfaee  coat  of  plaster,  by  Jnly  20. 

The  type  of  battery,  foandations,  and  snperstructare  is  almost  identical  with  the 
8-inch  battery  oonstrneted  nnder  the  reenlar  fortification  appropriation  acts. 

The  materials  of  all  kinds  and  methods  of  eons  traction  are  the  same.  It  was  oon- 
strneted with  a  more  elaborate  plant,  and,  as  a  rale,  at  greater  speed.  It  was  esti- 
mated to  cost  $127,809.55,  nearly  $35,000  more  than  the  8-inch  battery  preyioosly 
constructed,    lliis  increased  cost  would  be : 

(a)  In  pnrchasing  and  establishing  an  adequate  working  plant. 

(h)  In  the  increased  ooe*  of  labor,  dne  to  the  poor  qnafity  of  labor  obtainable  at 
this  season  of  the  year,  and  the  fact  that  a  mach  larger  force  had  to  be  kept  in 
reserye  than  was  aotnally  needed  most  of  the  time  on  uoeoant  of  the  emergency. 

(o)  In  the  increased  cost  of  materials,  due  to  the  iaflaenoe  of  the  war,  the  yery 
limited  time  allowed  the  contractors  to  make  a  deliyery,  and  the  fact  that  there 
was  not  snflBcient  time  to  obtain  the  fteest  oompetition  in  bids. 

In  driying  piles  a  stratam  was  reached  at  a  depth  of  30  feet  which  increased 
rapidly  in  hitfdness  down  to  40  feet  depth,  below  which  it  was  impracticable  to 
dnye  piles.  We  succeeded  in  driying  a  few  deep  as  50  feet  before  destruction  of  the 
pile  head,  but  did  not  penetrate  through  the  hard  stratum.  Most  of  the  piles,  there- 
fore, are  driyen  40  to  42  feet  deep.  It  is  belieyed  that  a  much  better  foundation 
exists  for  this  battery  than  has  been  found  at  the  site  of  the  other  8-inch  battel^, 
and  that  no  tronble  will  be  experienced  from  settlement. 

Money  statement. 

Amount  allotted  dnring  fiscal  year $125,000.00 

June80, 1898,  amount  expended  daring  fiaoal  year 92,327.44 

July  1, 1898,  balance imenended 92,872  66 

July  1, 1898,  outstanding  Babilities $18,673.58 

Ju^  1. 1888,  amount  oovered  by  nnoompleted  con  tracts 2, 350. 00 

21,023.58 

July  1, 1888,  balance  ayailable 11,648.96 

Submartne-mine  defense^-^AcUng  under  orders  of  the  Ohief  of  Engi- 
neersy  immediate  steps  were  taken  to  provide  for  the  torpedo  defense  of 
New  Orleans,  La. 

It  was  impossible  to  determine  the  nature  of  the  service  required, 
and  the  moment  it  might  be  called  upon  to  obstruct  the  entrance  of  an 
enemy's  fleet  or  cruiser  with  accompanying  torpedo  boats  bent  upon 
the  destruction  of  such  property  as  might  be  within  the  radius  of  their 
operations.  In  the  absence  of  any  regular  torpedo  supplies  all  haste 
was  made  to  extemporize  torpedoes  which,  while  not  understood  to  be 
as  efficient  as  regular  models,  would  serve  immediate  requirements. 

The  officer  in  charge  was  without  allotment  of  funds  to  do  anything, 
but  the  Citizens'  Committee  came  to  his  relief  and  furnished  what  was 
requisite,  under  the  understanding  that  no  claims  would  be  considered 
as  attached  to  the  United  States  unless  money  was  appropriated  by 
Congress  for  the  service. 

The  nature  of  the  localities  where  the  torpedoes  were  to  be  used  made 
it  neeessary  to  use  rather  substantial  devices.  The  water  in  the  river 
is  very  deep,  the  current  very  swift,  and  the  situation  was  greatly  com- 
plicated by  the  heavy  drift.  Boiler-iron  cases  were  used,  the  size  being 
regulated  greatlv  by  the  material  available.  Although  the  fiiU  number 
was  not  planted,  those  put  in  place  seem  to  have  answered  very  well. 
After  the  buoyunt  mines  of  improvised  pattern  had  been  placed  noth- 
ing further  was  done  until  the  arrival  of  the  regular  outfit. 
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In  tlie  work  at  the  forts  the  difficalties  would  hare  been  almost  insur- 
mountable had  it  not  been  for  the  service  of  Lieut.  Henry  Jervey,  Corps 
of  Engineers,  whose  industry  and  devotion  to  duty  under  rather  trjring 
circumstances  are  worthy  of  commendation.  Oapt.  G.  McG.  Derby, 
Oorps  of  Engineers,  also  contributed  greatly  to  the  success  of  the 
operations  by  lending  three  very  fine  barges,  which  are  still  in  use. 
Maj.  J.  H.  Willard,  Gorps  of  Engineers,  also  tendered  the  use  of  the 
snag  boat  Meigs,  and  it  is  believed  that  this  vessel  has  xnx>babiy 
proved  better  SMlapted  to  this  particular  work  than  anything  of  the 
kind  to  be  found  in  this  vicinity.  It  was  indeed  a  fortunate  thing  that 
it  could  be  secured.  The  officer  in  charge  is  confident  that  much  of  the 
success  attending  the  planting  of  the  mines  was  due  to  the  valuable 
service  of  this  boat,  and  its  very  efficient  crew. 

Lieutenant  Jervey's  report  is  attached  and  attention  is  invited  by 
the  officer  in  charge  to  the  recommendations  which  he  makes  relative 
to  the  torpedo  material  and  the  location  of  the  grand  junction  boxes, 
etc.,  and  to  the  mention  of  the  valuable  services  of  the  Engineer  Bat- 
talion detachment,  which,  it  is  believed,  is  of  itself  sufficient  to  point 
out  the  advisability  of  having  a  sufficiency  of  such  men  to  perform  all 
the  duties  connected  with  the  planting  and  care  of  the  mines.  A  good 
deal  of  reliance  has  necessarily  been  put  upon  such  expert  assistonts 
as  could  be  obtained,  fortunately  with  good  results;  but  it  must  be  evi- 
dent that  some  time  was  necessarily  consumed  in  imparting  to  these 
gentlemen  the  knowledge  which  is  obviously  si)ecific,  and  which  had 
better  remain  in  the  possession  of  the  army  officers,  who  can  be  held  to 
strict  accountability  under  military  regulations. 

Money  statement 

Amonnt  allotted  Arom  appropriation  for  **  National  Defense " $11, 600. 00 

Amount  allotted  from  appropriation  for  "Torpedoes  for  Harbor  Defense, 
Jannary  1, 18»9" ICsOOaOO 

26,500.00 
June  30, 1898, amount  expended  during  fiscal  year 5,139.96 

July  1, 1898,  balance  unexpended ' 21, 860.04 

July  1, 1898,  outstanding  tfabilitiee 8,526.27 

July  1, 1898,  balance  available 12,833.77 

RBPORT  OF  FIRST  LIEUT.  HBNRY  JSRVEY,  CORPS  OF  ENGINSBRS. 

Fort  Jackson,  La.,  July  1, 1898. 

Major  :  I  bare  the  honor  to  submit  the  following  report  of  operations  in  connec- 
tion with  the  submarine-mine  defense  of  the  harbor  of  New  Orleans,  La.,  to  include 
June  30, 1898. 

Havinff  reported  on  April  16, 1898,  at  New  Orleans,  La.,  for  duty  under  yoor  imme- 
diate orders,  as  per  Special  Order  No.  82,  Headquarters  of  the  Army,  AciJutant-Gen- 
eral's  Office,  dated  Washington,  D.  C,  April  8, 1898, 1  was  by  your  yerbal  directions 
assigned  to  the  work  of  establishing  a  system  of  submarine  mines  to  obstraot  the 
Mississippi  River.    *    *     " 

Previous  to  my  arrival  the  district  officer  had  decided  to  establish  a  skirmish  line 
as  soon  as  possible,  using  extemporized  material,  and  had  already  given  orders  for 
the  manufacture  or  purcnase  of  the  same,  including  mine  cases,  ancnors,  fuse  cana, 
and  circuit  closers.  Purely  automatic  operation  was  contemplated,  and  it  was 
deemed  inexpedient  to  provide  anv  "cnt-ofT"  apparatus,  whereby  a  mine  oonld  be 
insulated  from  the  shore  after  or  simultaneous  with  its  explosion. 

*  •  •  «  •  -     •  • 

The  embrasure  of  the  mining  casement  had  been  blasted  down  to  the  water  snr&Mse 
to  permit  the  entrance  of  the  cables.  Mine  oases,  anchors,  and  Junction  boxes  for 
two  grand  groups  had  been  delivered;  also  20  Improvised  mine  cases  for  the  skirmiali 
line.    No  cable  nad  been  delivered. 
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A  small  coasting  lambor  steamer,  the  Dial,  had  been  engaged  to  lav  cables  and  plant 
mines,  and  she  was  present  for  dnty.  She  was  provided  forward  with  a  gaff  or  boom 
hnng  from  her  mast,  and  capable  of  swioginff  throngh  an  are  of  about  160  decrees  affc 
of  the  mast.  The  hoisting  engine,  forwani  or  the  mast,  could  readily  lift  the  heaviest 
anchor  with  a  double  purchase,  but  was  very  unreliaole,  being  destitute  of  a  brake. 
Deck  room  between  engine  room  and  mast  was  ample  for  taking  on  board  six  or  eight 
torpedoes  and  their  anchors.  The  railawere  high  above  the  deck  and  the  boom  was 
too  short  to  swing  olear  of  the  rail,  which  made  it  very  awkward  to  lower  a  heavy 
weigh  t  overboard.  The  permanent  orew  consisted  of  captain,  pilot,  engineer,  fireman, 
steward,  and  deck  hand. 

Preliminary  operations:  On  April  21, 1898,  carpenters  started  the  work  of  fitting 
up  the  mining  casemate  with  the  usual  operating  and  testing  tables  and  shelving. 
On  April  22  a  small  frame  building,  14  by  28  feet,  for  the  loading  room,  was  started 
near  the  river.    A  heavy  drum  frune  was  also  built. 

As  it  had  been  decided  to  extemporize  a  cable  for  the  skirmish  lines  by  lashing  an 
insulated  copper  wire  and  a  steel  wire  rope  together,  I  made  requisition  at  onoe 
for  the  necessary  wire  rope,  insulated  wire,  marline,  etc.,  set  negroes  to  work  over- 
hauling and  strengthening  hoisting  gear  or  steamer  Dial,  put  in  a  new  stop  stay  to 
gaff,  and  renewed  heel  tackle  and  all  hoisting  lines.  By  the  end  of  the  third  day 
most  of  the  above  preliminary  work  had  been  comoleted,  the  drum  frame,  reels  of  wire 
rope,  and  twelve  or  thirteen  anchors  had  been  loaded  on  the  Dial,  and  ranges  for 
the  location  of  mine  lines  had  been  established.  Three  men  had  been  added  to  the 
permanent  erew  of  the  Dial  and  a  foreman  with  eight  laborers  or  sailormen  selected 
to  assist  the  officer  in  charge  of  work  on  the  water. 

Planting  the  skirmish  line :  The  general  plan  was  as  follows :  First,  a  three-fourths 
inch  wire  rope  was  laid  from  the  casemate  to  the  opposite  bank  of  the  river  and 
made  fast  at  each  end.  This  wire  rope  was  then  underrun,  beginning  at  the  farther 
shore,  and  the  electric  wire  and  mines  were  attached  as  the  wire  rope  passed  over 
the  bow  of  the  boat,  the  neoessarv  stops  being  made  by  clamping  on  to  the  wire 
rope  and  allowing  its  weight  to  hold  the  boat  at  anchor. 

Laying  main  cable :  All  was  ready  on  Sunday  morning,  April  24.  The  Dial  ran  in 
to  the  bank  as  close  as  possible;  the  end  of  the  wire  rope  was  taken  ashore  by  a 
large  gang  of  men  and  hauled  up  to  the  casemate,  a  distance  of  about  800  feet. 
The  end  was  made  fast  to  a  large  timber  placed  on  the  inside  of  the  embrasure  and 
a  turn  was  taken  around  another  large  timber  buried  as  a  ^'deadman''  on  the  shore 
side  of  the  levee.  The  drum  or  reel  of  wire  rope  had  been  mounted  on  the  forward 
part  of  the  boat  and  the  rope  arranged  to  lead  aft  through  a  snatch  block  placed  at 
the  stem.  The  shaft  on  which  the  reel  turned  (a  2-inch  round  bar)  was  lashed  fast 
to  the  deck  and  a  ftiction  brake,  consisting  of  a  piece  of  scantling  pressing  upward 
against  the  edge  of  the  reel,  was  arranged  to  check  the  rotation  of  the  dmm  on  its 
axle. 

The  Dial  moved  slowly  from  her  first  position  downstream  to  the  engineer  wharf, 
to  which  she  was  moored,  while  a  second  reel  of  wire  rojie  was  spliced  to  the  first, 
in  order  to  have  enough  for  a  continuous  run  across  the  river.  This  run  was  made 
in  the  afternoon  without  difficulty.  Range  poles  had  been  pointed  out  to  the  pilot 
to  enable  him  to  direct  his  boat,  but  in  making  allowances  for  the  pull  of  the  cable 
the  boat  was  given  too  great  a  headway  up  the  river  and  the  rope  was  consequently 
laid  several  hundred  feet  farther  upstream  than  was  intended. 

The  farther  end  of  the  cable  was  fastened  to  a  stout  tree  and  an  anchor  30  or  40 
feet  from  shore  was  also  attached.  To  the  latter  a  buoy  was  moored  to  aid  in  picking 
up  the  oable. 

Work  in  loading  room:  The  loading  room  was  completed  early  Sunday  morning. 
The  dynamite  and  fuses  and  other  materials  were  received  the  same  day.  Assistant 
Engineer  Horace  Marshidi,  of  the  Vicksburg  district,  who  had  accompanied  me  from 
New  Orleans,  kindly  offered  to  supervise  operations  in  the  loading  room.  He  per- 
sonally taught  several  ordinary  laborers  to  load  time  cans  and  torpedoes.  The  dyna- 
mite was  delivered  in  paper-wrapped  cartridges  and  had  to  be  crumbled  by  hand 
and  packed  in  the  fuse  cans.  Nearly  all  engaged  in  this  work  were  affected  with 
the  usual  violent  headache  resulting  from  nitroglycerine  poisoning.  All  the  torpe- 
does, fuse  cans,  and  circuit  closers  for  the  skirmish  line  were  loaded  and  assembled 
under  Mr.  Marshall's  directions,  and  I  desire  to  express  herein  my  acknowledgment 
of  the  valuable  services  rendered  by  him. 

Planting  the  mines:  On  Monday  morning,  April  25,  six  loaded  torpedoes  and  all 
accessories  were  placed  on  board  the  Dial.  In  the  anernoon  the  farther  end  of  the 
cable  was  picked  up  and  the  cable  placed  across  the  bow  of  the  Dial  through  a  large 
snatch  block.  The  boat  moved  out  from  the  shore  to  about  30  feet  of  water,  where 
a  stop  was  made  and  mine  No.  1  planted.  A  piece  of  wire  rope  was  joined  loosely  to 
the  main  cable  by  a  shackle  between  two  wire-rope  clamps,  then  carried  to  the  anchor 
at  such  a  distance  as  to  permit  the  anchor  to  be  lowered  to  the  bottom  of  the  river 
while  the  main  oable  was  still  held  on  the  bow  of  the  boat.    From  the  anchor  to 
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the  mine  case  the  inooring  rope  was  given  a  lenffth,  depending  on  the  depth  of  water, 
sntBcient  to  submerge  the  mine  about  15  feet  at  the  existing  stage  of  the  river.  All 
wire-rope  connections  were  made  with  clamps,  thinibleS|  and  shackles. 

The  wire  rope  was  attached  as  described  and  laid  out  on  the  deck  in  smooth  ooila. 
The  firing  plug  was  then  screwed  into  the  mine  case,  the  electric  wire  attached  to 
the  plug  and  laid  out  along  the  wire  rope,  to  which  it  was  securely  fastened  by 
wrappings  of  marline.  Enough  slack  was  left  at  eaoh  change  of  direction  to  preyent 
A  tensile  strain  from  coming  on  the  electric  wire. 

All  connections  being  complete,  the  mine  was  hoisted  overboard  and  allowed  to 
float  alongside  the  boat.  The  anchor  was  then  hoisted  over  the  rail  and  slowly 
lowered  to  the  bottom  by  a  slip  line  passing  thronch  the  shackle,  or  through  a  short 
rope  strap  attached  to  the  mooring  nng  of  the  ancnor. 

The  boat  was  then  moved  slowly  along  the  cable,  the  eleotrio  wire  lashed  as  the 
cable  slipped  through  the  snatch  blocks  until  the  position  of  the  next  mine,  at 
about  150  feet  from  the  preceding,  was  reached.    The  operations  above  described 


were  then  repeated,  with  minor  changes  suggested  by  experience. 

Two  mines  only  were  planted  the  nrst  day;  the  position  for  the  third  mine  was 
buoyed  that  night,  and  the  cable  dropped  in  about  150  feet  of  water.  Much  time 
was  lost  the  next  day  in  picking  up  the  cable  and  putting  it  in  the  snatch  blocks. 
Four  mines  were  planted  the  second  day,  and  the  Dial  was  left  in  midstream  that 
night  moored  to  the  main  cable.  A  high  west  wind  and  an  unusually  swift  current 
made  work  very  difficult  on  this  day. 

On  the  third  day,  April  27,  a  mid-ehannel  buoy  was  placed,  leaving  a  sailing  gap 
of  about  600  feet  wide  in  the  center  of  the  river,  and  five  mines  were  planted.  These 
mines  were  brought  out  to  the  Dial  by  a  small  tug  that  happened  to  be  at  the  fort 
with  a  raft  of  piles.  A  sixth  mine  was  made  ready  to  plant,  but  it  was  found  to  be 
impossible  to  screw  in  the  firing  plug  on  account  of  defective  threads  in  the  mine 
case.  The  Dial  was  again  moored  in  the  river  over  night,  and  another  mine  brought 
out  the  next  morning  In  a  large  yawl  and  planted,  making  twelve  in  all. 

At  this  time  I  received  orders  to  leave  the  sailing  gap  dose  to  the  shore,  instead 
of  in  the  middle  of  the  river.  It  was  impossible  to  uuaermn  the  cable  again  and 
close  the  mid-river  gap,  except  by  destroying  the  insulated  wire  attached  to  the 
cable.  The  twelfth  mine  was  within  600  feet  of  the  shore,  so  I  decided  to  make 
tills  the  last  mine,  and  to  leave  the  two  gaps. 

At  the  position  of  the  twelfth  mine  tne  main  cable  fouled  on  some  immovable 
obstruction  in  the  river  bottom,  and  all  the  power  of  f.he  steamboat  could  not  release 
it.  I  was  therefore  obliged  to  buoy  the  end  of  the  electric  wire  at  this  point,  drop 
the  cable,  and  start  underrunning  from  the  shore  end,  in  the  hope  that  I  might  clear 
the  obstruction  by  this  method.  All  went  well  until  we  neared  the  wharf,  when 
the  cable  again  refused  to  let  ao  of  the  bottom.  No  effort  could  break  the  hold.  I 
had  no  more  wire  rope,  and  there  was  a  gap  of  600  or  700  feet  in  my  electrical  con- 
nection, the  wire  for  which  I  had  laid  from  shore  as  we  nnderran  the  cable.  To 
close  the  gap  I  used  a  2-inch  manila  rope  fastened  alongside  the  electric  wire  and 
paid  out  through  the  hawse  hole  as  tne  boat  moved  until  we  reached  the  buoyed 
end  of  the  electric  wire  at  mine  No.  12.  The  Joint  here  completed  the  connection^ 
and  the  line  was  ready  for  operation.  An  anchor  weight  was  placed  about  the  mid- 
dle of  the  manila  rope  to  hold  it  to  the  bottom. 

Just  as  we  were  completing  the  final  joint  a  part  of  a  raft  of  piling  moored  to  the 
levee  near  the  cable  crossing  broke  loose,  caught  the  cable  over  a  pile  end,  and  rode 
Along  with  it  until  it  met  the  obstruction  near  the  wharf,  where  it  stopped.  Some  of 
the  piles  twisted  over  the  cable,  and  the  whole  lot  sank  out  of  sight  in  tne  course  of  an 
hour  or  two.    Electrical  test  showed  a  break  in  the  insulation. 

Saturday  morning,  April  30,  the  Dial  managed  to  grapple  the  pile  raft  and  to  dear 
it  from  the  cable;  the  electric  conductor  had  been  torn  off  and  rolled  up  into  a  tan- 
sled  bunch .  This  was  renewed,  and  the  line  finally  completed  Sunday  morning,  being 
just  one  week  since  work  commenced  on  the  water. 

Difficulties  and  delays :  First.  Those  due  to  natural  conditions.  The  great  depth  of 
water,  95  to  165  feet,  and  the  swift  current  of  the  river  increased  the  usual  difficulties 
of  every  operation.  It  was  impossible  to  obtain  accurate  soundings  in  the  absence 
of  skilled  leadsman  and  suitable  lead  lines,  and  the  depressing  effect  as  well  as  the 
direction  of  the  current  was  a  matter  of  great  uncertainty.  The  heaviest  anchors, 
over  3,000  pounds  weight,  would  be  swung  75  to  100  feet  out  of  position  while  sink- 
ing to  the  bottom.  Ordinary  block  buoys  and  sometimes  even  oil  barrels  used  for 
buovs  were  carried  under  by  the  current  and  were  soon  cut  loose  by  driftwood, 
rendering  it  impossible  to  keep  any  permanent  marks  and  difficult  to  measure  accu- 
rately the  submergence  of  the  mines. 

tycoon d.  Those  due  to  method  of  planting  adopted.  It  proved  to  be  a  great  mis- 
take to  lay  a  cable  entirely  across  the  river  with  the  expectation  of  nnderrunning  it 
successfully :  but  no  one  conjectured  the  extent  of  the  obstructions  in  the  bottom  of 
the  river  at  tnis  point.  It  would  have  been  better  to  anchor  a  barge  at  the  position  of 
each  mine  and  to  lay  the  cable  with  electric  wire  attached  in  short  lengths  from  barge 
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to  barffe,  at  least  two  of  which  woald  have  been  required  for  this  piu'poBe.  The  elec- 
tric wire  (preferabljr  two  or  three  wires)  should  have  been  attached  to  the  wire  rope 
by  a  close  and  continuous  wrapping  of  tarred  twine,  or^  better  still,  annealed  wire, 
put  on  before  the  cable  was  laid. 

Third.  Those  due  to  the  plant  available.  The  high  bows  of  the  Dial,  10  or  12  feet 
aboTe  water,  and  her  high  rails,  with  the  deficient  length  and  swing  of  her  gafT,  ren- 
dered all  operations  of  hoisting  and  lowering  difiScult  and  tedious.  All  heavy  mate- 
rial had  to  be  rolled  from  the  shore  upon  a  barge  before  the  Dial  could  reach  it  with 
her  tackle.  The  absence  of  a  brake  on  the  hoisting  engine  has  already  been  referred 
to.  In  lowering  anchors  and  torpedoes  over  the  side,  they  invai'iably  caught  a|fainst 
the  rail  or  side  and  had  to  be  pried  and  pushed  off  by  main  strength,  occasioning 
great  loss  of  time. 

Force  employed  and  cost :  In  addition  to  the  crew  emp loved  on  the  Dial,  two  crews 
of  skilled  oarsmen,  14  men,  with  two  yawl  boats,  executed  errands  and  transported 
men  and  supplies,  beginning  April  27.  About  three  men  were  employed  in  the  loading 
room,  and  two  or  three  men  as  watchmen.  The  steamer  Dial  was  employed  solely 
for  the  skirmish  line  from  April  21  to  May  4,  inclusive,  but  she  had  been  waiting  here 
for  material  since  April  14, 1896. 

Cost  of  steamer  ZHaZ  21  days,  at  $50  per  day $1,060 

Labor  of  planting s..        124 

Other  labor,  including  building,  oarsmen,  transferring  material,  watch- 
men, etc 495 

Total  cost  of  labor $1,609 

Estimated  cost  of  materials : 

8,000  feet  wire  rope $340 

20  mine  cases,  at  $80 1,600 

20  circuit  closers,  at  $8 160 

20  anchors 1,800 

15,000  feet  insulated  wire 150 

l,200poiinds  dynamite 300 

Sundries 100 

Total  cost  of  materials 4,450 

Total  estimated  cost  of  skirmish  line 6,119 

Remarks  on  the  extemporized  material :  The  mine  cases  did  not  have  buoyancy 
enongh  to  support,  without  undue  submergence  by  the  current,  the  long  mooring 
ropes  and  cables  required.  In  some  of  the  mine  cases  the  end  tapped  for  the  plug 
had  rounded  surface,  so  that  a  water-tight  joint  between  the  plug  and  the  case  was 
impossible  with  the  ordinary  lead  washers.  The  plug  and  the  loading  hole  should 
both  have  been  threaded  for  a  CTcater  length,  and  they  should  have  been  more 
accurately  fitted.  One  case  could  not  be  used  on  account  of  the  defective  threads, 
and  another  had  the  hole  broken. 

The  anchors  were  heavier  than  necessary  (I  think  2,500  pounds  would  have  been 
ample),  and  they  were  rough,  inferior  castings,  which  cut  or  chafed  the'  sides  of 
the  boats  whenever  they  chanced  to  come  in  contact. 

Casement  and  loading  room :  The  bulk  of  the  casemate  and  loading-room  material 
for  two  grand  groups  arrived  from  Willets  Point  on  April  24,  and  was  transferred 
from  the  levee  to  storage  places.  On  the  26th,  Mr.  L.  C.  Reed  and  his  assistant,  Mr. 
Case,  and  four  workmen  (all  being  young  men  engaged  in  electrical  work  in  New 
Orleans)  reported  to  me  for  duty  and  were  directed  to  unpack  and  install  the  case- 
mate apparatus,  which  they  accomplished  very  skillfully  in  three  or  four  days. 
Under  the  direction  of  the  officer  in  charge,  they  proceeded  to  adjust  and  assemble 
circuit  regulators  and  closers,  to  test  fuse  and  cut-offs.  All  of  the  material  furnished 
was  of  the  old  pattern,  and  much  teouble  was  experienced  in  making  adjustments. 
Forty- two  refl^lator  plugs  out  of  forty-eight  were  finally  put  in  good  order  and 
assembled  with  circuit  closers.  No  service  detectors  were  on  hand  at  this  time 
(none  came  until  Juoe  25),  and  a  Bradley  galvanometer  and  testing  battery  had  to 
be  used  instead,  being  carried  back  and  forth  from  oasemate  to  loading  room  as  cir- 
cumstances required. 

On  April  30  Sergeant  Newman,  Privates  Carlos,  Koch,  Roddicks,  and  Murphy,  all 
of  Company  A,  Battalion  of  Engineers,  reported  for  duty.  They  had  been  assigned 
to  Battery  D,  First  Artillery,  at  Fort  St.  Philip,  for  quarters  and  rations,  but  were 
placed  under  my  orders  for  torpedo  service.  I  mustered  them  and  set  them  to  work 
cleaning  plugs  and  switch  boxes.  By  the  2d  of  May,  Monday,  a  number  of  circuit 
regulators,  fuses,  and  cut-offs  had  been  made  ready  and  were  turned  over  to  the  ser- 
geant for  loading.  Several  days  were  lost  in  futile  efforts  to  load  the  switch  or  cut- 
off boxes  propeny,  due  to  the  sharp,  unfinished  edges  of  the  holes  in  the  boxes, 
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which  oat  throngh  the  insalation  of  the  fuse  wires,  and  to  the  deterioration  of  the 
loading  wire.  The  pore  mbber  insalation  of  the  latter  had  softened  to  such  an 
extent  that  it  oonid  be  easily  penetrated  with  the  finger  nail,  and  it  had  oraoked  in 
innumerable  piaoea.  The  pressure  of  the  rabber  packing  against  the  wire  when 
the  glands  were  screwed  in  tightly  in  many  cases  broke  the  insalation  and  per- 
mitted contact  between  the  loading  wire  and  the  metal  of  the  box.  Only  after 
repeated  efforts  were  we  saccessfnl  m  insalating  the  wires  sufficiently^  to  stand  the 
nsual  test  in  air.  When  tested  iu  water,  the  loading  wire  showed  considerable  leak- 
age, snfflcient  to  reduce  the  normal  resistance  of  a  triple  group  by  one- half.  The 
deterioration  of  the  wire  was  reported,  but  it  was  impossible  to  procure  in  New 
Orleans  suitable  wire  to  take  its  place,  on  account  of  the  unusual  size  of  the  holes 
through  the  glands,  and  I  was  directed  to  do  the  best  I  could  with  the  material  fur- 
nished. From  my  experience  I  should  recommend  that  the  present  form  of  switch 
hox  be  condemned,  and  that  glands,  where  used,  be  bored  to  reoelye  some  common 
commercial  size  of  gutta-percha  or  rabber- covered  wire. 

By  May  5  ail  the  material  for  one  grand  group,  except  the  cable  and  mooring  rope, 
was  on  liand  and  prepared  for  use. 

Planting  the  grand  groups :  On  May  4  the  steamer  Dial  was  discharged,  and  at  dusk 
on  May  5  the  United  8tates  snas  boat  John  R,  MtigB  arrived  for  service  in  planting 
the  rest  of  the  mines.  On  May  7  the  first  shipment  of  cable  arrived.  It  consisted  ot 
one-half  mile  of  multiple  cable  and  4  miles  of  single  conductor  cable,  in  two  drums. 
About  10,000  feet  of  wire  mooring  rope  was  delivered.  The  single  conductor  cable 
was  cut  at  once  into  proper  lengths  for  laying  between  grand  and  triple  Junction 
boxes  and  turk  heads  made  on  each  end.  A  sounding  lead  was  cast  and  a  new  line 
graduated.  Capt.  P.  R.  Starr,  master  of  the  steamer  MfAgs,  commenced  the  work  of 
arranging  the  lines  and  anchors  on  a  large  barge,  24  by  120  feet,  which  was  to  be 
used  as  grand  junction  box  boat.  Early  Monday  morning.  May  7.  the  wind  and 
weather  being  favorable,  this  barge  was  towed  out  and  anchored  in  tne  center  of  the 
river  at  the  intersection  of  ranges  previously  established,  four  npstream  anchprs  and 
one  side  anchor  being  used.  The  multiple  cable  drum  was  then  mounted  on  the  deck 
of  the  Meig%  and  the  cable  laid  the  next  day.  The  half-mile  was  just  enough  to  reach 
from  casemate  to  g^and  i  unction  box.  By  running  the  cable  around  the  smooth  cap- 
stans and  through  snatch  blocks,  the  speed  of  unreeling  could  readily  be  regulated, 
and  the  laying  was  accomplished  without  difficulty,  excepting  that  the  weight  of 
the  cable  almost  turned  the  Meig%  around,  due  to  her  small  draft.  The  grand  junc- 
tion box  was  fastened  to  the  deck  of  the  barge  and  the  multiple  cable  secured  in  it 
and  also  lashed  to  the  barge.  Triple  gronp  No.  4  was  the  first  to  be  planted.  A 
large  yawl  18  feet  long  was  moored  100  feet  astern,  bow  npstream,  by  a  line  from  the 
barge  to  serve  the  triple  Junction  box.  To  prevent  accidents,  a  second  yawl  was  fast- 
ened at  the  stem  of  the  first.  The  steamer  MtigB  also  hung  onto  the  barge  by  a  line 
to  assist  her  in  moving  easily  to  the  position  of  the  mines.  Soundings  were  taken 
and  the  mooring  rope  and  cable  measured  and  cut  on  board  the  barge  and  brought 
on  board  the  MeigB  for  attachment  to  the  mines  and  anchors.  The  general  method 
of  planting  adopted  is  as  follows :  The  anchor,  set  on  edge,  was  rolled  down  to  the 
bow  of  the  boat,  where  the  deck  is  onlv  a  few  inches  above  the  water,  and  there 
chocked.  The  iron  deck  is  rounded  off  at  the  bow  and  slopes  down  toward  the 
water,  so  that  when  the  chock  was  removed  the  anchor  would  roll  off  into  the  river. 
The  mine  case,  which  had  its  proper  number  painted  on  it  in  large  figures,  was  made 
ready  by  screwing  in  the  compound  plug,  making  the  core  Joint,  and  clamping  on  the 
cap.  It  was  then  rolled  over  to  one  gunwale,  where  it  rest  d  about  a  foot  above  the 
water.  The  sockets  were  then  leaded  onto  the  extremities  of  the  wire  mooring  rope 
and  shackled  to  the  mine  case  and  anchor,  using  sister  hooks  in  tiie  eye  of  the  latter. 

Care  was  taken  to  pass  the  mooring  rope  ana  cable  on  the  outside  of  ^1  rigging 
and  projections  from  the  boat,  so  that  there  would  be  no  fouling  of  lines.  The  free 
end  of  the  cable  was  passed  along  the  guards  of  the  steamboat,  where  it  would  be 
out  of  the  way.  All  of  this  work  was  done  while  the  boat  lay  alongside  the  barge. 
The  boat  then  proceeded  to  the  position  of  the  mine.  When  nearly  there  the  torpe- 
does were  rolled  overboard  and  neld  by  a  line.  When  exactly  at  the  site,  the  anchor 
was  rolled  over  and  allowed  to  go  by  the  run.  This  method  of  planting  worked 
well  with  mooring  ropes  175  feet  long,  and  in  only  one  instance  did  the  lines  foul  by 
catching  on  a  projecting  pin  or  bolt.  After  the  miue  was  planted  the  ft-ee  end  of 
the  cable  was  taken  to  tne  trinle  Junction  box  boat  and  Jointed  to  the  switch  box. 
The  yawl  was  a  little  unsteaay  lor  work,  but  it  was  decided  to  try  it  on  another 
group,  where  it  would  have  to  be  anchored.  Therefore,  at  triple  group  No.  5  an 
anchor  was  placed  by  the  Meig%  and  the  yawl  moored  as  before.  It  was  impossible 
to  haul  the  yawl  up  immediatelv  above  tne  anchory  and  the  bow  was  palled  almost 
under  water  until  the  men  took  their  places,  keeping  most  of  the  weight  astern. 
The  triple  Junction  box  and  all  the  cables  had  to  l>e  lashed  firmly  to  the  boat,  and 
any  sudden  movement  would  have  capsized  her.  When  group  5  had  been  planted 
and  we  attempted  to  raise  the  box,  tne  lashings  gave  way  suddenly  and  the  cable 
•wept  the  smaU  boat,  taking  one  man  over  with  them.    The  man  went  under  the 
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MeigSt  bnt,  fortunately,  fell  clear  of  the  cables  aod  oame  up  on  one  side,  where  he 
was  soon  picked  up.  This  accident  and  the  general  nnsteaainess  of  the  small  boats 
made  me  abandon  their  nije  and  take  another  barge  for  use  as  a  triple  Junction  box 
boat.  This  was  a  rather  awkward  and  slow  boat  to  handle,  bat  was  much  safer, 
because  acting  as  a  nivot  for  the  Meiga  to  maneuver  from.  The  triple  junction  box 
boat  was  usuail^  hela  in  position  by  one  large  anchor.  The  current  and  wind  caused 
more  or  less  iwmging  of  the  barges,  and  accurate  placing  of  boxes  and  anchors  was 
iuipossil)le.  Two  small  barges  So  by  10  feet  woulu  have  been  most  convenient  for 
this  work.  On  May  14  we  completed  the  six  triple  groups  of  the  first  grand  group. 
No.  1  was  omittea  on  account  of  the  sailing  gap  required.  It  will  thus  be  seen  that 
one  day  was  required  for  layinj^  multiple  cable  and  four  days  for  planting  six  triple 
groups,  much  time  being  lost  in  shifting  the  barge.  In  testing  the  multiple  cable 
laid  to  the  first  grand  group  it  was  discovered  that  two  cores  were  broken,  the  break 
being  located  in  the  moat.  A  single  wire  was  laid  to  take  the  place  of  one  defective 
core.  The  other  was  not  required,  as  there  were  only  six  groups  to  be  sewed.  Two 
more  drums  of  multiple  cable  having  arrived  in  the  meantime,  preparations  were 
made  to  plant  the  second  group  immediately.  The  cable  for  this  was  laid  on  May 
18,  and  the  last  mine  planted  Mny  24.  One  day  was  lost  waiting  for  dynamite,  one 
Sunday  intervened,  and  considerable  delay  was  occasioned  by  having  to  raise  and 
reload  two  mines  that  showed  a  closed  circuit  when  lowered  into  the  water. 

Tests  and  repairs :  The  resistance  of  each  circuit  regulator  plug  was  measured  in 
the  casemate  and  tAbnlated,  the  plug  and  mine  in  which  it  was  placed  being  each 
given  a  number  for  identification.  Each  compound  plug  after  being  load^  was 
tested  with  a  Bradley  galvanometer  and  one  cell  of  the  testing  battery.  No  tests  ot 
loaded  mines  were  made  ttom  the  casemates,  as  I  considered  such  tests  not  only 
highlv  dangerous,  but  unnecessary.  During  planting  the  tests  were  made  from  the 
grand  junction  box  boats,  with  the  galvanometer  and  battery  already  mentioned; 
any  leak  of  importance  coold  be  readily  detected  by  the  150-ohm  coil  of  the 
Bradley. 

Most  of  the  mines  showed  perfect  insulation  when  planted,  but  after  the  switch 
box  was  inunersed  some  leakage  appeared,  which  generally  increased  with  time :  this 
is  supposed  to  be  due  to  the  defective  loading  wire.  The  triple  junction  boxes  in  the 
secona  group  were  filled  with  melted  paramne  and  wax  around  the  switch  box  to 
prevent  leaks;  very  little  good  resulted.  I  suppose  that  at  the  depths  in  which  the 
switch  boxes  were  placed  (not  less  than  90  feet)  the  moistnre  is  forced  through  ail 
the  protective  coverings. 

No  repairs  have  been  made  to  the  mines  since  they  were  planted  (although  the 
electrical  condition  Is  poor  in  several),  as  it  was  feared  that  an  attempt  to  underrun 
the  cables  would  prove  disastrous.  One  attempt  between  a  triple  junction  box  and 
a  mine  resulted  in  a  broken  cable.  In  endeavoring  to  raise  an  anchor  a  three-fonrth 
inch  wire  rope  in  one  case,  and  a  2^inch  diameter  new  Manila  rope  in  another  were 
broken  without  budging  the  anchor.  The  force  of  the  cnirent  against  the  cables  is 
great,  and  the  single  conductor  cable  is  not  strong  enough  to  endure  it  long.  The 
grand  Junction  boxes  were  bnoyed  when  planted,  but  the  buoys  have  disappeared, 
so  it  would  probably  be  necessary  to  underrun  the  multiple  cable  in  order  to  reach 
the  grand  junction  box,  and  experience  with  the  skirmish  line  shows  the  probability 
of  fouling  some  obstrnction  on  the  river  bottom. 

Force  emploved  aud  cost :  The  whole  crew  of  the  steamer  Meiga  was  employed  fh>m 
May  6  to  May  31,  inclusive,  at  a  cost  of  about  $30  per  day.  When  at  work  planting 
mines  and  laying  cables,  an  additional  gang  of  from  four  to  six  common  laborers  was 
employed.  Theae  men  did  ^11  the  heavy  work  of  handling  lines  and  moving  weights, 
while  the  detachment  of  engineer  soldiers  was  limiteid  to  the  special  work  of 
assembling  torpedoes  and  junction  boxes,  making  attachments  ana  joints,  besides 
doing  the  work  in  the  loadmg  room.  One  extra  man,  a  blaster,  assisted  in  loading 
the  mines.  The  crews  for  the  yawls  were  used  for  transporting  men,  and  were 
required  to  lend  a  hand  at  other  work  abont  the  boat  whenever  extra  force  was 
needed.  Since  May  31  the  crew  of  the  Afeigs  has  been  reduced  to  the  smallest  num- 
ber consistent  with  the  proper  care  of  the  boat,  extra  labor  being  hired  from  the 
fort  when  there  is  work  to  be  done. 

Estimated  cost  of  labor: 

Crew  of  steamer  MeigSf  May  6  to  81,  26  days,  at  $30 $780 

Crew  of  steamer  Meiga j  June  1  to  30,  SO  days,  at  $15 450 

Crews  of  yawl  boats  to  May  31 480 

Extra  crew  of  steamer  Meiga,  4  men,  22  days,  at  $1.50 132 

Service  of  electricians  in  casemates  and  loading  room,  to  June  31, 

1898 600 

Transferring  material,  building,  etc 150 

Watchman  to  June  30,  1898 400 

Total  estimated  cost  of  labor $2,892 
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Eitimated  coat  of  materials,  exolosive  of  those  famished  by  the  tor- 
pedo depot : 

10.000  feet  f-inch  wire  rope $425 

4,000  feet  Manila  rope 350 

4,000  pounds  dynamite  at  $0.25 1*000 

Total  estimated  cost  of  materials $1,775 

Total  estimated  cost  of  labor  and  materials  (exclnsive  of  those  firom  depot) 

for  planting  two  grand  groups  and  maintaining  mine  defenses 4, 067 

Deduct  labor  for  maintenance  during  Jnne,  1888. 800 

Balance 8,887 

Condition  of  mine  system :  Three  mines  of  the  skirmish  line  and  one  firom  the 
Grand  Qronp  No.  1  went  adrift,  but  they  have  all  been  recovered.  One  was  evi- 
dently cut  off  by  a  propeller;  in  the  others  the  mooring  rope  was  broken,  as  by 
bendinff— dne,  probably,  to  the  action  of  the  current.  In  another  mine  of  the  grand 
gronp  uie  electric  cable  was  broken  <^  short  at  the  tnrk's  head,  but  the  mooring 
rope  was  still  intact ;  in  still  another  the  anchor  had  slipped  from  the  sister  hooks 
in  lowering  and  the  mine  had  hung  for  several  weeks  by  the  cable  alone.  The 
mooring  rope  for  several  of  the  mines  first  planted  was  cat  too  long,  and  two  mines 
have  been  in  sight  above  the  water  surface  since  the  river  commenced  to  IklL  This 
is  due  to  the  slackening  of  the  cnrrent  rather  than  to  the  small  decrease  in  depth. 
Thev  will  be  adjnsted  as  soon  as  the  river  reaches  its  lowest  stage. 

Eleotrieal  tests  showed  a  closed  circuit  in  several  of  the  mines,  and  the  resistanoe 
of  most  of  them  is  below  the  normal,  bat  the  automatio  aetion  of  the  system,  with 
few  exceptions,  is  reasonably  certain. 

The  casemate  apparatus  and  batteries  seem  to  keep  in  fiiir  order  in  spite  ef  the 
unavoidable  dampness  of  the  floors  and  walls.  All  the  stands  were  heavily  paraffined 
when  the  apparatus  was  first  set  up,  and  there  is  little  leakage  to  the  ground.  Sev- 
eral cells  or  the  firing  battery  are  d^ective,  and  the  Bradley  galvanometer  shows 
leaks  through  the  rubber  insulation  of  its  binding  posts. 

A  supplementary  firing  battery  consisting  of  100  dtj  cells  was  sent  down  by  the 
Edison  Electric  Company,  of  New  Orleans,  La.,  before  the  regular  apparatus  arrived. 
It  was  installed  in  the  casemate,  and  switches  have  been  arranged  to  throw  either  one 
or  both  firing  batteries  through  the  mines.  The  dry  cell  battery  is  very  effective 
and  takes  up  much  less  room  than  the  standard  Leclanch^  cells. 

An  apparatus  that  has  proved  of  great  value  and  convenience  is  a  "Queen's  test- 
ing set'' belonffinff  to  Mr.  Reed;  it  consists  of  a  Wheatstone  bridge,  dead  beat  gal- 
vanometer, and  a  battery,  all  in  a  box  about  the  size  of  the  post-office  bridge,  and 
very  compactly  arranged.  I  should  recommend  its  adoption  as  part  of  the  perma- 
nent outfit  of  each  casemate,  and  as  highly  useful  in  testing  ftom  the  boats  during 
planting. 

A  branch  circuit  from  the  electric-light  plant  of  the  fort  has  been  run  in  the  case- 
mate, and  six  or  eight  incandescent  lights  placed  over  the  operating  and  testing  tables. 
Sinoe  this  was  done  a4-horsepower  Homsby- Akroy  d  oil  engine  and  a  rotary  transformer 
have  been  received  and  installed  in  the  mining  casemate  for  use  with  the  new  pattern 
firing  apparatus.  The  transformer,  when  run  as  a  generator,  is  able  to  supply  suffi- 
cient power  for  the  lights  in  the  casemate,  thus  giving  an  independent  lighting  plant 
which  can  be  started  up  on  short  notice.  Temporary  observing  stations  for  torpedo 
service  have  been  established. 

These  should  connect  with  each  other  and  with  the  mining  casemate  by  telephone, 
and  the  telephone  circuit  for  torpedo  service  should  be  capable  of  operation  inde- 
pendently of  that  for  the  service  of  the  batteries.  This  can  probably  be  accom- 
plished with  three-cored  cable  that  has  been  ftimished  by  the  Signal  Department 
and  laid  under  my  direction.  We  have  now  temporary  telephone  communication 
between  the  headquarters  building  at  Fort  St.  Philip  and  the  engineer  office  at  this 

Soint,  a  telephone  having  been  borrowed  from  the  signal  officer  at  the  former  post, 
o  material  has  been  fiimished  on  this  side  the  river  for  telephone  lines,  but  I  have 
used  some  wire  belonging  to  the  torpedo  department  for  the  temporary  line. 

SecapUulmtian. 
The  Ibllowing  is  a  brief  summary  of  work  done  from  April  21  to  Jane  80, 1898t 

1.  Mjoing  casemate  fitted  np  and  loading  room  built. 

2.  Skirmish  line  of  12  extemporized  mines  planted. 
8.  Grand  group  of  18  mines  planted. 

4.  Grand  groups  of  21  mines  planted. 

6.  S^tem  maintained,  drifting  mines  recaptured. 

6.  Oil  eni^ne  and  rotary  transformer  installed. 

7.  New  mines  cleaned;  plugs  and  circuit  regulators  cleaned  and  assembled. 

•  •••••• 
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The  steMner  MHg$,  while  on  mftintenance  daty,  has  been  osefnl  in  ft  number  of 
ways  to  the  enffineer  force  eDgaged  in  building  the  batteries  by  transferring  mate- 
rial between  tne  forts,  towing  i>argee,pnlling  snags,  eto.  She  was  also  engaged 
two  days  in  laying  the  telepnone  eabie  for  the  ngnal  department.  I  desire  to 
express  my  acknowledgment  to  ('apt.  P.  B.  Starr,  master  of  the  snag  boat  John  M. 
Meig9j  for  untiring  energy  and  skill  in  handlinjg  his  boat  and  the  torperlo  materiaL 
and  for  valuable  suggestions  and  assistance  £d  planting  the  mines ;  also  to  Ass^ 
Engineer  C.  A.  Miner  and  his  assistants,  Messrs.  Qninn  and  Bnsn,  of  the  Engineer 
Department  at  large,  for  furnishing  labor  and  for  ready  and  willing  cooperation 
whenever  requested.  In  the  electrical  work  I  have  been  assisted  by  Mr.  L.  O.  Keed 
and  Mr.  Case,  of  New  Orleans,  La.,  who  have  shown  sreat  aptitude  in  grasping  the 
details  of  the  tori>edo  system,  and  have  been  careful  and  painstaking  with  their 
work. 

The  detachment  of  engineer  soldiers  is  deserving  of  special  eommandation.  Sergt. 
John  Kewman,  an  old  an4  Med  member  of  the  battalion,  has  been  in  charge,  and 
all  have  performed  their  duties  w^ll  and  rapidly.  They  have  cheerfully  made  the 
best  of  inconveniences  and  hardships,  and  not  a  single  breach  of  discipline  has  come 
to  my  notice.  Private  Peter  Mnrpby,  Company  A,  Battalion  of  Engineers  (one  of 
the  detachment),  was  discharged  by  reaaon  of  expiration  of  term  of  service  on  June 
4,1896. 

Freimi  cost  o/ moiatenaaoe. 

United  States  snag  boat  ifei^9,  per  month $460 

Watchmen,  per  month •••      200 

Electrician,  per  month 150 

Total 800 

Very  respeotfully,  your  obedient  servant, 

Hekrt  Jkrvet, 
Fir9i  Lieutenant,  Corp9  of  Engineen. 
Maj.J.B.QuiNN, 

Corps  of  Enffineert,  U.  8.  A, 

Sabine  Pas$:  Temporary  siege  batteries  a/nd  btUiery  for  d-inch  rifle^ 
mounted  on  IS-inch  smoothbore  carriage, — Letter  of  the  Gliief  of  Engi- 
neers, April  6, 1898,  directed  that  temporary  siege  batteries*  to  consist 
of  two  5  inch  siege  gans  and  two  7-inch  siege  howitzers,  oe  at  once 
erected  at  Sabine  Pass,  Tex.,  for  its  defense,  the  platforms  to  be  of  the 
style  of  ordinary  siege  platfiorms,  except  that  jHntle  be  used  and  sand 
parapets,  with  timber  revetments,  be  made.  For  this  purpose  the  som 
of  93,000  was  allotted  from  the  appropriation  for  '<  National  Defense," 
act  of  March  0, 1898.  A  further  allotment  of  $1,200  wa«  made  from  the 
same  appropriation,  in  letter  of  June  13,  18%,  for  the  completion  of 
these  batteries. 

In  accordance  with  instructions,  an  estimate  was  famished  on  April 
15, 1898,  of  the  cost  of  monnting  a  temporary  siege  battery,  according 
to  above  project. 

Work  was  commenced  on  April  9,  1898,  the  necessary  material 
ordered,  and  site  for  battery  selected,  the  consent  of  the  owner  being 
obtained  in  writing  on  April  11, 1898,  for  its  temporary  occupation  by 
the  Government.  Contracts  were  awarded  for  the  necessary  lumber, 
teams,  etc. 

The  lines  of  the  battery  were  laid  out  and  earthwork  commenced  and 
pushed  as  rapidly  as  possible  until  June  15, 1898,  when  operations  were 
suspended  pending  an  allotment  of  additional  funds.  This  allotment 
has  since  been  made. 

The  magazine,  with  approach,  two  tables  for  guns,  revetment,  and 
office  building  have  all  been  completed,  and  the  eartnwork  is  so  near 
completed  that  it  will  require  but  a  few  days'  work  to  finish  it. 

On  May  2,  1898,  two  can-iages  for  5-inch  B.  L.  siege  rifles  and  two 
carriages  for  7-inch  B.  L.  howitzers,  together  with  armament  and 
ammunition,  were  received;  and  on  May  8^  1896,  the  guns  having 
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arrived,  they  were  monnted  in  the  battery.  On  May  16,  1898,  tele- 
graphic order  was  received  from  Chief  of  Ordnauce  to  Bhip  all  guns, 
carriages,  armament  and  ammanition,  i>ertaini]ig  to  these  guns,  to  the 
ordnance  depot,  Tampa,  Fla.  In  accordance  with  these  instrnctions, 
the  gans,  material,  etc.,  were  turned  over  to  the  Assistant  Qnarter- 
master-general,  U.  S.  Army,  New  Orleans,  La.,  for  transportation  to 
Tampa. 

Four  light  12-pounder  bronze  smooth-bore  guns  and  carriages  for 
same  have  since  been  received,  taken  to  site  of  battery  and  mounted, 
but  have  not  as  yet  been  put  in  place,  as  the  emplacements  will  have 
to  be  an*anged  to  accommodate  these  field  guns. 

Letter  from  the  Chief  of  Engineers,  April  27,  1898,  directs  the 
mounting  at  Sabine  Pass  of  one  S-inch  6.  L.  rifle,  on  strengthened 
barbette  carriage  for  15-inch  smooth-bore  guns,  by  using  steel  cradle. 
Emplacement  to  be  built  substantially  according  to  latest  type  adopted 
for  15-iuch  smooth-bore  carriages.  A  provisional  allotment  of  $6,000 
was  made  for  this  purpose,  from  the  appropriation  for  << National 
Defense,"  act  of  March  9, 1898. 

Earthwork  was  begun  on  this  battery  on  June  6,  1898,  and  about 
one-fourth  of  same  liave  been  completed.  All  material  for  platform, 
magazine,  etc.,  has  been  ordered,  and  is  now  at  the  site  of  the  battery. 
Work  on  the  magazine  and  platform  has  been  commenced,  and  is 
being  pushed  as  rapidly  as  possible. 

Wharf, — Indorsement  of  Chief  of  Engineers  May  19, 1898,  authorized 
the  construction  of  a  wharf  at  Sabine  Pass  for  the  landing  of  material, 
heavy  guns,  carriages,  etc.,  on  account  of  the  isolated  condition  of  the 
battery.  For  this  purpose  the  sum  of  $3,120  was  allotted  firom  the 
appropriation  for  ^'National  Defense,''  act  of  March  9, 1898. 

The  wharf,  960  feet  long,  has  been  completed  with  the  exception  of 
the  connection  of  same  to  the  ballast  whar£ 

Moneff  itatemeni. 

Amount  Allotted  daring  fisoal  year $lS^S9tX00 

June  SO,  1898,  amoant  expended  during  fieoal  year 8,821.84 

Jnly  1, 1898,  balance  unexpended 9.798.66 

July  1, 1898,  outstanding liabUitiee 3,662.00 

July  1,  1898,  balance  available 7,196.66 

Submarine  mine  defense. — ^A  letter  from  the  Chief  of  Engineers,  April 
19, 1898,  allotted  the  sum  of  $2,000  from  the  appropriation  for  <^  National 
Defense,"  act  of  March  9, 1898,  for  the  purpose  of  providing  a  submarine 
mine  defense  in  the  harbor  at  Sabine  Pass,  Tex. 

Arrangements  were  made  for  a  house  barge  for  landing  torpedoes. 
Lumber  for  submarine  mine  cave  was  received  and  transferred  to  site 
of  work.  Mines,  dynamite,  and  electrical  supplies  were  transferred  to 
the  house  barge  on  receipt,  but  have  since  been  stored  in  a  safe  place, 
pending  the  receipt  of  cables. 

Owing  to  a  change  having  been  made  in  the  flanking  position  of  the 
gun  batteries,  these  mines  were  not  laid  until  the  arrangement  of  the 
guns  could  be  determined  upon.  Pending  this  decision  instructions 
have  been  received  which  it  is  thought  indicate  that  these  mines  will 
not  be  planted,  and  meanwhile  the  mines  will  remain  in  storage. 
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Money  statemeKt, 

Amount  aUott6d  from  appropriation  for  ' '  National  Defense'' $2, 000. 00 

Amount  allotted  from  appropriation  for  "Torpedoes  for  Harbor  Defend, 

January  1, 1890'' 1,000.00 

8^600.00 

JnneSO,  1898y  amount  expended  during  fiscal  year 480.07 

July  1, 1898,  balanee  unexpended 3,119.38 

July  1,1898,  outstanding liabilitiea ^ 1,025.47 

July  1, 1898,  balanee  available 2^003.88 


4R. 

DEFENSES  OP  GALVESTON,  TEXAS. 

Officers  in  charge.  Lieut.  Ool.  Alexander  M.  Miller,  Oorps  of  Engi- 
neers, until  Septemoer  10,  1897;  Oapt.  Charles  S.  Bich^,  Corps  of 
Engineers,  from  September  10, 1897,  to  Jane  16, 1898,  and  Maj.  James 
B.  Qoinn,  Corps  of  Engineers,  from  June  16,  1898;  assistants,  Capt. 
Charles  S.  Bich^,  Corps  of  Engineers,  until  September  10, 1897,  and 
Lieut.  Harry  Burgess,  Corps  of  Engiueers,  from  April,  11,  1898;  Divi- 
sion Engineer,  OoL  Henry  M.  Boberts,  Coips  of  Engineers. 

Mining  ea$emate. — ^This  was  completed  on  June  30, 1897,  at  a  cost  of 
$15,009.27. 

Money  statement. 

Jidyl,  1887,  balance onexpeDded $6,508.94 

June  30, 1898,  amount  expended  dnrinff  fiscal  year $4, 802. 92  ' 

Amoont  deposited  to  ereoit  of  appiopnation 701.02 

6,603.94 

Umplacements  for  lO-inch  guns. — ^Tbis  battery  was  commenced  Novem- 
ber 23,1896.  At  the  end  of  the  last  fiscal  year  the  platforms  were  com- 
plete, and  the  concrete  of  emplacements  completed  except  for  about  800 
yards  of  concrete  and  the  granolithic  surfacing. 

The  coucrete  work  was  finished  on  August  30, 1897 ;  760.2  cubic  yards 
Bosendale  coucrete  and  201.89  cubic  yards  granolithic  surfacing  having 
been  placed  between  June  30  and  that  date. 

The  earthwork  in  parapet  was  completed  on  December  14,1897.  For 
this  purpose  10,409.42  cubic  yards  sand  and  1,213.32  cubic  yards  of 
mixed  soil  and  shell  were  used,  this  latter  being  used  to  cover  the 
sand  to  a  depth  of  1  foot.  The  top  and  slopes  were  sodded  with 
Bermuda. 

To  protect  parapet  from  wave  action  during  storms,  sheet  piling  was 
driven  around  foot  of  pararet,  and  riprap  placed  against  outer  face  of 
piling,  and  on  berm  between  piling  and  foot  of  parapet.  Nine  hundred 
and  eighteen  linear  feet  of  sheet  piling,  and  1,799.84  tons  of  riprap  were 
used  for  this  purpose. 

The  remaining  work  on  battery  and  the  mounting  of  the  carriage  and 
gun  in  southern  emplacement  were  completed  Apnl  1, 1898. 

The  other  gun  is  on  hand,  but  the  carriage,  which  is  for  all-round  fire, 
has  not  yet  been  received. 

The  platforms  are  built  of  Portland  concrete,  and  the  emplacements 
of  Bosendale  concrete. 

Considerable  settlement  had  taken  place  in  this  battery,  but  the 
base  ring  for  the  southern  carriage  was  successfully  leveled  up,  and 
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the  level  was  not  distarbed  by  the  firing  of  the  gun  under  full  charge 
on  May  3, 1898. 

OMt  of— 

RoMDdale  oonorete,  per  onbio  yard,  for  this  batierj  was $5. 6674 

Portland  concrete,  per  cubic  yard,  tor  this  battery  was 7. 6533 

Granolithic  surfacing  (0.2514  foot  thick),  per  square  yard 1. 53G5 

Plastering,  i>er  square  yard 0.2850 

Bowlders  for  concrete,  per  cubic  yard 2.35 

Sand  filling,  per  cubic  yard 0.17 

Soil,  per  cubic  vard 0.18 

Earth,  per  onbio  yard 1.75 

Biprap,perton 2.00 

Bheet  piling,  per  linear  foot L16 

The  total  cost  of  battery  was  •116,520.21. 

Money  itatemeni. 

July  1, 1897,  balance  unexpended $20, 297.86 

Amount  allotted  during  fiscal  year 17,600.00 

37,797.85 
June  30, 1898,  amount  expended  during  fiscal  year 36,818.06 

July  1, 1898,  balance  unexpended  and  ayailable 979. 79 

Mortar  battery. — Under  date  of  November  12, 1896,  plans  for  a  bat- 
tery of  eight  12-inch  mortars  were  furnished  by  the  Department  with 
instructions  to  advertise  the  work,  which  was  done  on  November  12, 
and  bids  opened  November  30,  1896.  Five  proposals  were  received, 
tihe  lowest  being  that  of  Henry  L.  Breneman,  of  Paris,  Tex.,  with  whom 
a  contract  was  entered  into  on  December  15, 1896,  for  constructing  the 
battery. 

Work  under  the  contract  was  not  commenced  until  February  20, 
1897,  and  progressed  very  slowly  up  to  the  close  of  the  fiscal  year  end- 
ing June  30,  1897,  the  condition  of  the  work  at  that  time  being  as 
foUows:  South  half  of  the  battery  site  raised  to  an  elevation  of  6  feet, 
the  height  over  the  remainder  being  from  2  to  5  feet  above  mean  low 
water;  the  footings  for  all  walls,  except  engine  room  and  approaches, 
were  completed;  tiie  foundation  for  walls  as  parados  partly  completed; 
gun  platforms  complete  and  ready  to  receive  gun  carriages;  sheet  piling 
complete  and  protected  on  outside  with  riprap. 

The  total  amount  of  money  expended  to  June  30, 1897,  was  $9,374.56. 

During  the  fiscal  year  ending  June  30, 1898,  the  work  progressed 
very  well,  the  condition  of  the  work  on  that  date  being  as  follows:  All 
concrete  work  completed;  sand  fill  completed,  loam  covering  and  sod- 
ding finished;  trolley  beams  and  trolleys  in  place,  gun  carriages  and 
guns  mounted;  with  the  exception  of  the  installation  of  electric-light 
plant,  the  battery  is  ready  to  be  turned  over  to  the  artillery. 

The  total  estimated  cost  of  the  battery  was  $115,000,  to  cover  which 
allotments  have  been  made. 

The  total  amount  expended  to  June  30, 1898,  was  $97,520.05. 

Money  statements. 

MORTAR  BATTERY. 

July  1, 1897,  balance  unexpended $106,325.44 

June  30, 18^,  amount  expended  during  fiscal  year 87, 145.49 

July  1, 1898,  balance  unexpended 21,179.96 

July  1,1898,  outetandingliabilitieH $15,348.90 

July  1, 1898,  amount  covered  by  uncompleted  contracts 5, 827. 67 

21,176.57 

July  1,1898,  balance  available 3.38 
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MOTIKG  AND  MOXTNTIKG  CABRtAOBS  TOR  MORTAR  BATTBRT. 

Amount  allotted  during  fiscal  year $1,600.00 

June  90j  18d8,  amount  expended  daring  fiscal  year 1,600.00 

OLXAIONG,  MOUNTIMO,  AND  UNLOADINO  ORDNANCB  MATERIAL. 

Allotted  February,  1898 $4,000.00 

June  80,  1898,  amount  expended  during  fiscal  year 8,504.31 

July  1, 1898,  balance  unexpended  and  ayailable 495.69 

BXPAIBINO  TRB8TLB. 

Amount  aUotted  March  26, 1898 $1,000.00 

Jane  30, 1898,  amount  expended  during  fiscal  year 31.75 

July  1, 1898|  balance  unexpended 968.25 

July  1, 1898,  outstanding  liabilities 746.50 

July  1, 1898,  balance  ayailable 221.75 

PRB6KRVATION  AND  REPAIR  OF  FORTIFICATIONS. 

Amount  allotted  April  15, 1897 $200.00 

Amount  allotted  December  14, 1897 300.00 

Amount  allotted  February  1, 1898 600.00 

$1,100.00 

June  30, 1898,  amount  expended  during  fiscal  year 648.51 

July  1, 1898,  balance  unexpended  and  available 451.49 

8ite$. — ^The  Attorney-Oeneral  having  passed  favorably  on  the  title 
to  one  site,  it  was  parchased  and  paid  for  on  March  23, 1897.  Another 
site,  the  title  to  which  had  been  under  investigation  by  the  United 
States  district  attorney,  was  purchased  Febraary  21^  1898,  the  Attorney- 
General  having  passed  favorably  on  the  title. 

Money  statement 

July  1, 1897,  balance  unexpended $36,000.00 

Amount  allotted  March  25, 1898 4.75 

36,004.75 
June  30, 1896,  amount  expended  dilHiig  fiscal  year 36,004.75 

Ahttrad  ofalloimmU  made  for /ortifioaHonB  at  Oalve$Um,  Teav. 

TOB  MINING  CA8BMATB. 

Act- 
August  18, 1890 $3,852.11 

February  24, 1891 1,469.08 

March  2, 1896 14,241.21 

$19,562.40 

FOB  GUN  BATTERY. 

Act- 
June  6, 1896 $100,000.00 

March8,1897 17,600,00 

$117,500.00 

FOB  MOBTAB  BATrBBT. 

Act— 

June  6, 1896 $2,700.00 

March  8, 1897 115,000.00 

$117,700.00 

FOB  MOVING  AND  MOUNTING  CABBIAGE6  FOB  MORTAR  BATTBRY. 

Act  March  3, 1897 $1,600.00 
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FOR  CNLOADmO  AND  MOUNTIKO  10-INCH  OUN  AND  CABRIAOB. 

Act  March  3, 1897 1600.00 

lOR  CLEANING,  MOUNTING,  AND  UNLOADING  ORDNANCE  MATERIAL. 

Act  June  6, 1886 $4,000.00 

FOR  REPAIRING  TRESTLE  TO  BATTERY  SITE. 

Act  March  3, 1897 $1,000.00 

TOR  SITES  FOR  FORTIFICATIONS  AND  BEACOABT  DEFENSES. 

Act  June  6, 1896 $71,016.40 

FOR  PRESERVATION  AND  REPAIR  OF  FORTIFICATIONS. 

Act- 
June  6, 1896 $550.00 

March  3,  1897 550.00 

$1,100.00 

Two  4.7-inch  rapid-fire  emplacements. — ^This  battery  ia  designed  for 
two  4.7-inch  B.  F.  guns  on  pedestal  mounts  for  all  roand  fire. 

Work  was  began  on  May  23,  1898,  under  allotments  of  926,000  from 
the  appropriation  for  "  National  Defense,"  act  of  March  9, 1898.  The 
estimated  cost  of  this  battery  complete  is  (50,000. 

The  driving  of  sheet  piling  around  site  was  began  on  May  30,  1898, 
by  Contractor  Moore,  and  completed  on  Jane  23,  1898.  On  Jane  7, 
1898,  Contractor  Ketchum  commenced  on  his  contract  to  place  sand 
within  the  area  incloiied  by  sheet  piling,  and  ix>  riprap  on  the  outside  of 
the  sheet  piling.  Up  to  June  30  he  had  placed  2,000  cubic  yards  of 
sand  and  725  tons  of  riprap.  This  work  is  still  in  progress.  On  June 
27  work  was  commenced  on  spur  railroad  trestle  to  conuect  track  on 
jetty  with  site  of  rapid-fire  battery.    This  work  is  now  in  progress. 

Money  statement. 

Amonnt  aHotted  Aprlll3, 1898 $6,000.00 

Amount  aUotted  April  29, 1898 20,000.00 

$36,000.00 

June  30, 1898,  amount  expended  daring  fiscal  year 4,068.00 

July  1,  1898,  balance  unexpended 21,942.00 

July  1, 1898,  outstanding  Uabilities 2,626.15 

July  1, 1898,  balance  available 19,315.85 

Two  10-inch  gun  emplacements. — Preliminary  work  was  begun  on  this 
battery  on  March  22, 1898,  under  an  allotment  of  $100,000.  The  esti- 
mated cost  of  this  battery  is  $115,000. 

Necessary  plant,  offices,  platforms,  etc.,  were  collected  and  set  np, 
and  6,610  feet  of  standard- gauge  railroad  track  was  constracted  to 
connect  with  the  Galveston,  La  Porte  and  Houston  Railroad,  to  be  used 
in  briuging  up  materials.    This  work  was  completed  about  May  1, 1898. 

The  driving  of  piles  for  foundation  was  begun  on  April  14, 1898,  and 
completed  on  May  3.  Nine  hundred  and  flfty-four  piles  were  used  in 
foundation.  The  foundation  was  completed  by  a  grillage  of  oil  railroad 
rails  running  in  both  directions  and  embedded  in  the  concrete.  Con- 
crete laying  was  begun  on  May  11, 1898,  and  up  to  date  5,310  cubic 
yards  have  been  placed.  On  June  30  the  condition  was  as  follows: 
Both  platforms  complete  and  ready  for  base  rings.  In  eastern  half  of 
battery  the  concrete  of  emplacements  at  an  elevation  of  25  feet,  and 
on  western  half  at  an  elevation  of  17  feet  Boof  beams,  crane  brackets, 
etc,  in  place. 
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Money  statement. 

Amoant  allotted  during  fiscal  year $100,000.00 

Jane  30,  1898,  amount  expended  daring  fisoal  year 55, 272. 99 

July  1, 1898,  balance  unexpended 44,727.01 

July  1,1898,  outstanding liabilitiee 8,182.03 

Julyl,  1898,  balance  available 36,544.98 

Two  8-inch  gun  emplacements. — ^This  work  is  designed  for  two  8-inch 
B.  L.  rifles  on  Orozier-BnMugton  carriages,  model  1896. 

Work  was  commenced  on  collection  of  plant,  building  of  offices, 
barracks,  etc,  on  April  7,  1898,  under  an  allotment  of  $100,000.  Eight 
thousand  tour  hundred  and  seventy-seven  and  one-half  feet  of  standard- 
gauge  railroad  track  was  constructed  to  connect  site  of  battery  with 
Oulf  and  Interstate  Eailway,  and  with  wharf  for  the  purx>ose  of  bring- 
ing up  materials. 

Driving  of  piles  for  foundation  began  on  May  6,  and  was  completed 
on  May  15.  Seven  hundred  and  seventy-six  piles  were  driven  in  foun- 
dation, and  on  these  a  grillage  of  two  layers  of  old  railroad  iron  was 
placed. 

Concrete  laying  began  on  May  31,  and  up  to  date  4,273  cubic  yards 
have  been  placed. 

The  platforms  were  completed  and  ready  for  base  rings  on  June  24, 
1898. 

Money  statement. 

Amount  allotted  during  fiaoal  year $100,000.00 

June  30,  1898,  amount  expended  during  fiscal  year 56, 058. 46 

July  1, 1898,  balance  unexpended 43,941.54 

July  1, 1898,  outstanding  liabilitiee 5,522.02 

July  1^  1898,  balance  available 38,419.52 

Cement  testing, — Continued  during  the  year  under  direction  of  Mr. 
S.  M.  Wilcox,  assistant  engineer. 
Mine  defense. — ^The  following  is  the  report  of  Lieutenant  Burgess: 

BBPOBT  OF  8BC0ND  LIEUT.  HARBT  BURGESS,  CORPS  OF  ENGINEERS. 

Galveston,  Tex.,  June  SO,  1898. 
Major  :  I  bave  tbe  honor  to  submit  the  following  report  on  the  submarine  mining 
defense  of  Galveston  Harbor  for  the  fiscal  year  ending  Jane  30,  1898 : 

Prior  to  my  reporting  to  Lieutenant  Eichd  for  duty  on  April  11, 1898|  there  were 
no  active  operations.    Some  materiel,  however,  had  been  received. 

•  •«••«• 

No  cable  oould  be  obtained  from  the  Ennneer  Depot  nor  from  the  factories.  Mi^or 
Knight  had  also  informed  Lieutenant  Ricn^  that  nothing  could  be  determined  as  to 
when  cable  for  Galveston  could  be  supplied.  Lieutenant  Rich^  therefore  purchased 
about  90  miles  of  Crown  insulated  wire  of  No.  14  B.  6c  8.  gauge,  unarmored,  this 
being  the  best  substitute  for  cable  that  could  be  obtained. 

According  to  the  plan  contemplated  for  the  utilization  of  this  materiel  each  mine 
was  to  be  connected  directly  to  casemate,  thus  doing  away  with  switch  boxes.  *  «  « 
It  was  necessary  to  use  60  per  cent  dynamite,  as  no  75  per  cent  dynamite  oould  be 
obtained  in  the  market. 

In  carrying  out  this  plan  a  multiple  cable  was  prepared  by  local  electricians,  while  . 
the  detachment  under  my  direction  loaded  the  mines,  prepared  moorings,  etc.,  and 
fitted  up  the  casemate  for  service.  This  cable  contains  44  wires,  groaped  abont  a 
central  core  of  one-half-inch  galvanized  iron  wire  rope,  the  whole  cable  being 
wrapped  spirally  with  canvas  strips  and  passed  throogn  melted  asphaltum.  This 
cable  is  If  miles  long,  418,000  feet  of  wire  being  used  in  its  construction. 

No  suitable  boat  for  planting  mines  could  be  secured  in  Galveston.  The  best 
arrangement  that  could  be  made  was  to  use  the  Government  tug  Anna  to  tow  a  der- 
rick barge  hired  for  the  occasion.    This  barge  has  a  hoisting  engine  and  is  well 

£Ka  98       19 
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suited  to  the  purpose  except  for  its  lack  of  motiye  power.  Whenever  there  is  a  high 
wind  or  rou^h  water  the  tn^  can  not  handle  the  barge.  For  this  reason  for  more 
than  two- thirds  of  the  time  it  was  impossible  to  work  on  the  water.  This  lack  of  a 
boat  suitable  for  planting  was  one  of  the  most  important  difficulties  encountered, 
and  was  chiefly  responsible  for  the  slowness  with  which  the  work  in  Galveston  Bay 
was  done. 

The  cable  described  above  was  laid  on  the  morning  of  April  28,  it  having  been 
completed  the  day  before.  Buoys  were  then  placed  to  indicate  the  position  of  the 
line  of  torpedoes.  Orders  were  received  on  April  23  from  the  Chief  of  Engineers  to 
begin  planting,  and  at  noon  of  the  same  date  this  was  begun. 

As  soon  as  ine  plant!  g  began,  the  weak  point  of  this  improvised  system  became 
apparent.  While  the  cable  was  strong  enough  to  resist  the  swlffc  currents  of  Gal- 
veston Bay,  the  light  wires  oonnecting  this  cable  with  the  mines  were  twisted  and 
broken  by  the  current,  and  often  had  to  be  replaced.  The  work  on  this  temporary 
arrangement  continued  until  the  armored  single-conductor  cable  was  received  on 
May  9.    On  that  date  only  15  mines  were  in  place. 

When  this  cable  was  received  work  was  immediately  discontinued  on  the  temoo- 
rary  line,  and  arrangements  were  made  to  place  skirmish  line.  On  May  11  2  mileB 
of  single-con duotor  cable  were  laid  to  connect  casemate  to  north  end  of  skirmish 
line,  and  six  of  the  mines  planted.  The  last  mine  of  the  skirmish  line  was  planted 
on  May  23,  and  the  south  end  of  the  line  was  connected  to  oasemate  by  2  miles  of 
cable.  During  this  period,  from  May  11  to  23,  stormy  weather  prevented  work  on 
water  for  nine  days.  The  actual  time  occupied  in  laying  skirmish  line  was  less  than 
three  days,  the  remainder  of  the  time  being  used  to  replace  leaking  switch  boxes, 
to  place  buoys,  etc. 

On  May  25. 1^  miles  of  multiple  cable  arrived  and  was  laid  in  the  afternoon  of 
same  da^.  Tne  next  day  was  spent  in  placing  triple  junction  boxes,  in  laying  cables 
oonnecting  them  to  grand  Junction  box,  and  in  placmg  buoys  to  mark  sailing  gap. 
On  May  37,  triple  groups  1, 2, 3, 4,  and  5  were  planted    *     •    • 

*  *  *  On  the  28th  groups  6  and  7  were  planted.  On  Mav  31  the  three  remain- 
ing buoyant  mines  were  planted  as  a  detached  group  north  of  the  grand  group,  and 
connected  to  casemate  by  the  single-conductor  cable,  which  had  before  been  con- 
nected to  the  north  end  of  skirmish  line. 

During  the  planting  of  the  mines  at  this  place,  the  chief  defect  of  the  system 
which  I  notea  was  the  leaking  of  switch  boxes.  Some  of  the  switch  boxes  were 
loaded  and  reloaded  four  or  more  times  before  the  leaks  could  be  got  rid  of.  Even 
after  remaining  in  good  condition  for  several  weeks  these  switch  boxes  occasionally 
begin  leaking  and  have  to  be  taken  up  and  reloaded. 

•  «  •  •  •  •  • 

About  June  4, 12  of  the  new  type  circuit  regulators  were  received,  and  groups  1, 
2,  6,  and  7  were  taken  up  and  the  Abbot  regulator  replaced  with  the  new  type  of 
regulator. 

Lieutenant  Hamilton  reported  for  duty  to  Lieutenant  Rich6  on  June  6, 1898,  and 
was  assigned  to  torpedo  work.  On  June  16  Lieutenant  Hamilton  was  directed  by 
you  to  take  charge  of  all  work  connected  with  the  casemate,  while  I  was  placed  in 
charge  of  the  remainder  of  the  work.    These  are  our  present  duties. 

During  June  the  mines  have  been  daily  tested  and  the  defects  discovered  in  this 
way  have  been  remed  ied.  The  system  has  been  kept  ready  for  instant  service  in  ease 
of  attack,  both  electricid  currents,  however,  being  cut  off  at  battery  terminals. 

I  would  like  to  call  attention  to  the  conduct  and  service  of  the  soldiers  of  the  engi- 
neer detachment  at  this  place.  This  detachment  consists  of  Corporal  Lansing  and 
six  privates  of  Company  D.  Battalion  of  Engineers.  These  men  deserve  especial 
commendation  for  the  faithfulness,  skill,  and  intelligence  with  which  their  work  has 
been  done. 

llie  two  newspapers  of  Galveston  have  given  valuable  aid  in  advertising  the  sub- 
marine defenses  here,  and  have  always  carefully  excluded  from  publication  any 
information  in  rej^ard  to  the  submarine  mining  defense  which  might  be  of  value  to 
the  enemy  or  detrimental  to  the  interests  of  the  United  States. 

The  money  allotted  to  this  work  to  date  is  as  follows: 

March  18,  1898,  from  **  National  Defense" $1,000.00 

June  14,  1898,  from  "National  Defense" 1,000.00 

May  16,1898,  from  " Torpedoes  for  Harbor  Defense" 10,000.00 

Total 12,000.00 

Very  respectfully,  your  obedient  servant, 

Harby  Burgbss, 
Second  Lieuteuant,  Carps  of  Enginetn, 
Mi^.  Jambs  B.  Quinn, 

Corps  of  Engineers,  U,  S.A. 
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Money  statements. 

ITATIONAL  DEF1EN6B. 

AmonntB  allotted $2,000.00 

July  1,  1898,  balance  unexpended 2,000.00 

July  1, 18d8,  outBtanding  liabilities 860.61 

July  1, 1898,  balanoe  ayaUable 1, 139. 39 

TORFBDOSB  VOB  HABBOR  DXFBN8B,  JANUABY  1,  1899. 

Amount  allotted  May  16, 1898 $10,000.00 

June  30, 1898,  amount  expended  during  fiscal  year 2,678.74 

July  1,1898,  balance  unexpended 7,321.26 

July  1,  1898 outstanding  llabUities 7,32L26 

BBPOBT  OF  MB.  8.  M.  WILCOX,  AS8IBTAMT  BNGINBBB,  OM  CBMBNT  TB8TINO. 

Oalybstok,  Tbx.,  July  6, 1898. 
8ib:  I  haye  the  honor  to  submit  the  following  report  opon  tests  of  cement  ftir- 
nished  for  the  fortifications  at  Galveston  Harbor,  Texas,  for  the^soal  year  ending 
June  30. 1898: 

Brands  of  cement :  The  following  are  the  brands  of  cement,  number  of  barrels,  and 
the  names  of  the  dealers : 
First.  Open  market  purchase.  Galyeston,  Tex. :  Barrels. 

''  Alpha,''  American  Portland  cement,  from  Wm.  Parr  dtCo 600 

« Hemmoor,''  German  Portland  cement,  from  Wm.  Parr  &Co 400 

"Heyn  Bros.,"  German  Portland  cement,  from  W.  H.  Pollard  Sl  Co 1,043 

'*  Dyokerhoff."  German  Portland  cement,  from  W.  H.  Pollard  <&  Co 850 

''  KroBsberg,''  German  Portland  cement,  from  W.  H.  Poll ard  <&  Co 500 

"Porta,"  German  Portland  cement,  frt>m  National  Building  and  Supply 

Company,  New  Orleans,  La.,  H.  L.  Ziegler,  agent,  Galveston,  Tex 1, 000 

"Kaiser," as  above 400 

Second.  By  contracts  entered  into  April  16  and  17, 1898: 

"Porta,"  as  above 1,800 

"Kaiser,'' as  above 1,000 

"Lagerdorfer,"  German  Portland  cement,  from  J.  G.  Clark,  New  Orleans, 
La.,  H.L.Zeigler,  agent,  Galveston,  Tex 7,600 

Total  number  of  barrels 15,093 

All  of  the  above  cement  was  sampled  and  tested  excepting  the  "Alpha"  and 
"  Hemmoor."  As  this  "  Alpha"  was  part  of  shipment  used  and  tested  at  mortar  bat- 
tery and  was  also  used  on  gun  battery,  and  as  we  had  already  tested  a  number  of 
samples  of  "  Hemmoor,"  it  was  not  thought  desirable  to  run  the  chances  of  delaying 
the  batteries  by  waiting  to  test  these  cements,  ^ut  rather  to  hold  this  1,000  barrels 
to  fill  first  orders. 

Testing  apparatus:  The  plant  used  in  testing  the  cement  is  as  follows: 

1  Fairbanks  testing  machine,  capacity  1,000  pounds. 

40  brass  molds,  standard  American  Society  Civil  Engineers. 
1 1-pound  brass  rammer. 

2  "Vioat"  needles,  one-twelfth  inch  one-quarter  pound,  and  one-twenty-fourth 
inch  1  pound. 

4  galvanized  immersion  trays,  36 inches  by  16  inches  by  4  inches. 
1  heating  lamp  and  boiler  for  hot  tests. 
1  Fairbanks'  standard  platform  seales. 
Measures,  trowels,  thermometers,  etc. 

Specifications:  The  specifications  governing  the  acceptance  or  rejection  of  the 
cement  are  as  follows : 

While  the  cement  is  in  the  place  of  storage  described  above,  all  facilities  for  testing 
it  will  be  ^ven  to  the  United  States  agent  in  charge,  with  the  nnderstauding  that 
he  shall  bring  with  him  all  special  testing  tools  and  instraments  that  may  be  neces- 
sary. The  use  of  a  telephone  will  be  frimished  him  free  of  charge,  and  I  will  keep 
an  agent  at  said  storage  place  to  receive  and  execute  all  orders  that  may  be  given 
pertaining  to  delivering  the  cement.  It  is  also  fully  understood  that  whether  tested 
or  not  no  cement  will  1m  fina.iy  accepted  until  it  has  been  delivered  as  ordered  at 
one  of  the  three  points  above  mentioned,  and  it  is  also  understood  that  I  will  be 
responsible  for  the  oement  until  such  final  acceptance. 
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It  IB  further  onderstood  and  agreed  that  the  Engineer  OfBoer  in  charee  shall  have 
the  right  to  reject  at  the  start  any  brand  which  in  his  Judgment  woola  not  be  suit- 
able for  the  work,  this  absolute  right  of  rejection  being  for  the  purpose  of  sayins 
time  and  exhaustive  tests  of  anv  cement  that  maj  be  considered  **  unaer  suspicion.^ 

The  cement  will  be,  stored  and  delivered  in  strong  barrels,  well  lined  with  paper, 
so  as  to  be  reasonably  secure  firom  air.  No  barrel  will  weigh  less  than  350  pounds 
gross,  and  the  average  weight  per  barrel  will  not  be  less  than  395  pounds.  It  is 
understood  that  broken  barrels  may  be  accepted  as  half  barrels  at  the  option  of  the 
United  States  agent  in  charge. 

The  cement  will  be  a  true  Portland^  made  by  calcining  a  thorough  mixture  of 
clayey  and  calcareous  substance,  and  will  not  contain  more  than  2  per  cent  of  sul- 
phuric acid. 

It  is  understood  that  tests  of  cement  will  be  made  at  a  temperature  of  70°  F.  or 
above,  and  that  in  making  tests  samples  may  be  taken  from  each  and  every  barrcL 
It  is  undentood  that  a  failure  of  one-fifth  of  the  samples  tested  will  be  sufficient 
cause  for  the  rejection  of  all  the  barrels  in  the  lot  from  which  the  samples  were  taken, 
and  it  is  also  understood  that,  after  molding^  the  briquets  will  be  kept  in  moist  air 
for  twenty-four  hours  and  then  in  water  uutil  the  time  of  breaking. 

The  fineness  of  the  cement  will  be  such  that  at  least  75  per  cent  of  it  bv  weight 
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will  pass  a  wire  cloth  sieve  having  about  100  meshes  per  linear  inch  (hoi 
inch  square). 

When  mixed  neat  with  about  20  per  oent  of  water  to  form  a  stiff  paste,  and  made 
into  a  pat  or  cake,  it  will,  after  thirty  minutes  in  moist  air,  suffer  an  appreciable 
indentation  from  the  end  of  a  wire  one-twelfth  inch  in  diameter  loaded  to  weigh 
one-fourth  pound. 

When  made  into  a  thin  cake  or  pat  and  immersed  in  water,  after  having  set  in 
moist  air,  it  will  not  check,  scale,  crack,  or  warp. 

Briquets  of  neat  cement  will  stand  a  tensile  strength  of  400  pounds  per  square 
inch  when  seven  days  old.  Briquets  made  of  mortar  containing  three  parts  sand 
to  one  of  cement  by  weight  will  stand  a  tensile  stress  of  100  pounds  i>er  square  inch 
when  seven  days  old,  and  150  pounds  per  square  inch  when  twenty-eight  days  old. 
It  is  understood  that  the  sand  used  in  testing  will  be  such  as  will  be  used  in  actual 
construction  (the  San  Jacinto  sand  or  similar). 

Sampling:  The  sampling  of  the  barrels  of  cement  was  done  with  an  anger,  getting 
the samules  from  the  center  of  the  barrel.  The  samples,  properly  marked  and  inclosed, 
were  taKen  to  the  testing  room,  where  thev  were  sifted  through  a  No.  20  sieve  to 
remove  all  chips,  particles  of  paper,  etc.,  that  might  have  gotten  in  while  getting 
sample.    The  samples  were  then  ready  for  testing. 

The  following  shows  the  number  of  barrels  sampled  and  number  of  bxiqueti 
made  and  tested  for  each  sample : 


Brlqaete 

made  and 

broken. 


"HeynBroa." 800  66 

"Kronnberg" 800  118 

"Dyckerhoff" •. 830  Ul 

"PorU" 800  24i 

"Kaiser" 801  885 

"Lagordorfer" 1,000  677 

Varioua  brands 1  188 

The  total  number  of  briquets  of  all  kinds  made  up  to  the  end  of  June,  1898,  was 
1,816,  thus  leaving  224  briquets  yet  to  be  broken. 

METHOD  OF  TBSnNOb 

Fineness:  Ten  ounces  firom  each  sample  was  carefully  weighed  and  sifted  through 
a  No.  100  sieve,  the  amount  remaining  on  sieve  being  weighed  to  determine  the 
amount  of  cement  passing  sieve.  After  this  determination  the  sample  used  was 
thrown  away. 

Time  of  set :  Pats  of  neat  cement  with  about  90  per  cent  of  water  were  made,  one- 
half  inch  thick,  3  inches  diameter,  with  thin  edges.  They  were  placed  on  glass  under 
a  damp  cloth  and  tested  for  set  with  Vicat  needles  in  the  usual  manner. 

Hot  test:  About  two  hours  after  pats  had  '^set  hard''  they  were  put  in  a  steam 
bath  at  a  temperature  of  190^  F.  After  being  subjected  to  this  bath  for  about  three 
hours  the  patH  were  removed  and  examined  for  cracks,  swelling,  etc.  They  were 
then  immersed  in  hot  water,  temperature  180^  F.,  for  three  days,  and  again  examined 
•s  before. 
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TESTS  FOB  TKN8IUB  STRENGTH. 

Manipolatjon :  The  correct  amounte  of  oement  and  sand,  in  the  proportions  of  1  pari 
of  oement  to  3  parts  of  sand,  were  oarefnily  weighed  and  thoronghlv  mixed  dry,  by 
hand,  on  a  marble  slab.  After  thoroughly  mixing  dry,  the  water,  about  12  per  cent 
of  the  total  weight  of  oement  and  sand,  was  added  all  at  onoe,  time  noted,  and  the 
mass  vigorously  mixed  with  trowel  for  five  minutes.  The  mortar  was  then  tamped 
into  the  molds,  using  a  1-pound  brass  tamper  falling  about  three-fourths  of  an  inch, 
the  tamping  being  continued  until  a  film  of  water  appeared  upon  the  face  of  the 
briquet.  The  briquets  were  then  laid  away  to  set  under  a  damp  oloth  for  twenty- 
four  hours,  and  then  Immersed  in  water  up  to  the  time  of  bieakmg,  the  water  being 
ohanged  every  twenty-four  hours. 

The  amount  of  tempering  water  was  ohanged  from  time  to  time  as  the  state  of  the 
atmosphere  and  the  oement  dictated,  the  object  being  to  get  the  different  mortars  of 
the  same  consistency. 

All  the  mixing,  tempering,  and  filling  of  molds  was  done  by  hand,  thus  leaving 
our  results  open  to  the  objection  that  although  they  agree  among  themselves,  they 
will  hardly  agree  with  results  obtained  out  of  the  same  cement  by  other  parties. 

Breaking:  All  briquets  were  broken  for  seven  and  twenty-eight  day  tiests.  The 
manipulation  of  the  Fairbanks  tester  is  almost  entirely  mechanical,  especial  care 
being  taken  to  have  the  briqnets  set  sqnarely  in  the  dips  to  avoid  any  twist  or 
side  strain  being  bronght  upon  sample  while  applying  the  strain,  the  rate  of  appli- 
cation of  the  weight  being  about  400  pounds  per  minute. 

With  the  style  of  clips  furnished  with  the  Fairbanks  tester  it  is  qnite  difficult  to 
avoid  side  strain  or  twist,  as  the  bearing  surface  of  Jaws  of  clips  is  so  large  that 
when  the  weight  is  applied  the  briquet  is  held  as  in  a  vise,  and  no  lateral  move- 
ment can  take  plaoe.  In  anv  future  work  with  this  machine  I  would  recommend 
that  the  bearing  surface  of  clips  be  reduced  to  one-half  inch,  or  even  five- sixteenths 
of  an  inch,  which  would  allow  the  surface  to  adjnst  itself  more  or  less,  and  to  a  large 
extent  prevent  the  uneven  results  that  are  f^quently  had,  and  which  can  be  attrib- 
uted to  no  other  cause  than  tortion  or  unequal  strain  on  one  side  or  the  other  of  the 
sample. 

Gkneral  rbmabkb  :  The  object  in  our  tests  was  not  to  establish  a  standard,  but  to 
obtain  as  even  resulto  as  possible  and  to  determine  whether  or  not  the  cement  would 
fulfill  the  requirements  or  the  specifications  as  far  as  our  facilities  would  allow. 

As  the  tempering  of  the  mortar  and  the  manufacture  of  briquets  was  done  entirely 
by  hand,  and  as  this  method  of  manipulation  is  open  to  many  objections,  especially 
the  fact  that  the  variations  in  the  results  of  tensile  tests  between  the  work  of  dif- 
ferent experienced  operators  working  by  same  method  and  upon  the  same  material 
are  frequently  very  large,  the  differences  of  40  to  60  per  cent  with  neat  cement  are 
not  uncommon,  while  for  sand  mortar  they  are  much  greater.  (See  ''Hydraulic 
cement,"  by  Prof.  F.  P.  Spanlding,  and  the  report  of  the  committee  of  the  American 
Society  of  Civil  Engineers  upon  standard  cement  tests.) 

It  was  our  endeavor  to  make  all  our  tests  comparative  and  parallel.  For  each 
batch  of  one  brand  mixed  a  batch  of  another  brand  was  made  up  the  same  day  and 
hour,  if  possible,  under  the  same  conditions ;  so  our  results,  though  thev  may  not  com- 
pare with  tests  from  other  places,  shonld  and  do  agree  among  themselves. 

On  account  of  the  above-stated  objections,  the  experience  of  expert  cement  men, 
and  my  own  amall  exi>erience,  I  recommend  that  in  any  future  tests  machines  for 
tempering  mortar  and  the  manufacture  of  briqnets  be  purchased. 

«  f'  «  •  •  •  • 

Very  respectfcilly,  year  obedient  servant^ 

8.  M.  Wilcox, 

Assistant  Engineer. 
MsJ.  James  B.  Quikn, 

Carps  of  Engineers,  U.  8.  A. 


4  S. 

DEFENSES  OF  LAKE  PORTS  IN  NEW  YORK. 

Officers  in  charge  of  defenses  on  Lake  Chaplain,  M^j.  William  S. 
Stanton,  Corps  of  Engineers,  nntil  October  1,  1897,  and  Lient.  Col. 
Alexander  M.  Miller,  Corps  of  Engineers,  since  October  1, 1897;  officer 
in  charge  of  defensen  of  other  lake  x>ort8  in  New  York,  Mi^.  William  S. 
Stanton,  Corps  of  Engineers.  Division  Engineer,  Brig.  Oen.  George  L. 
OilleBpi6|  U.  S.  Volunteers,  Colonel^  Corps  of  Engineers. 
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Site  at  Fort  Niagara. — The  bank  of  the  Niagara  Biver,  which  is  about 
40  feet  high  and  has  long  been  slowly  caving,  was  receding  too  near  to 
the  officers'  quarters  and  to  the  road  leading  to  the  fort. 

By  contract  with  Michael  Bennett,  of  Sault  Ste.  Marie,  Mich.,  dated 
July  7,  and  approved  July  23,  a  length  of  1,850  feet  of  the  bank  was 
sloped  and  graded  and  the  foot  protected  with  two  layers  of  brush 
fascines  covered  with  a  layer  of  stone  ballast,  July  2S  to  November  24, 
when  the  contract  was  completed.  Under  the  contract  10,714  cubic 
yards  of  earth  were  excavated,  and  240  cords  of  fascines  and  594  cords 
of  stone  ballast  were  provided  and  put  in  place.  This  work  extended 
from  that  part  of  the  bank  graded  and  protected  in  1892  to  the  south 
boundary  of  the  reservation,  and  completed  the  project  of  1888.  Under 
the  contract  about  one  and  one-third  aitres  of  the  slope  were  regraded, 
which  had  been  graded  in  1892,  and  188  tons  of  large  riprap  stones 
were  provided  to  secure  the  riprap  protection  formerly  placed  near  the 
fort. 

By  direct  hire  of  labor  the  surface  soil  that  was  available  was  spread 
upon  the  slope,  and  the  entire  slope  that  had  been  formed  and  graded 
under  the  contract  was  fertilized  and  sown  with  grass  seed  and  winter 
rye. 

It  will  need  carefal  attention  to  check  washing  and  gullying,  and  to 
be  several  times  refertilized  and  resown  until  turf  is  formed  upon  it. 

The  expenditures  during  the  liscal  year  ending  June  30, 1898,  were 
as  follows: 

Sloping,  grading,  and  protecting  1,850  linear  feet  of  river  bank,  nnder 
contract $11,828.14 

Fertilizing  and  sowing  bank,  inclading  watching  and  repairing  to  June 
80,  1898,  by  direct  hire  of  labor 1,276.32 

SaperindencOi  snry eya,  office  expenses,  and  contingen cies 1. 469. 68 

Total 14,574.14 

Of  the  foregoing  $14,674.14  the  sum  of  $13,000  was  defrayed  from 
the  appropriation  for  '^Sea  Walls  and  Embankments,"  and  $1,574.14 
from  the  appropriation  for  ^<  Preservation  and  Kepair  of  Fortifications." 

Money  statements, 

SEA  WALLS  AND  BMBANKMBNTS. 

Jnly  1, 1897,  balance  unexpended $13,000.00 

Jnne  30, 1398,  amount  expended  during  fiscal  year 13^000.00 

PRBSBRVATIOir  AND  REPAIR  OF  rORTIFIOATIONS. 

July  1, 1897, balance  unexpended $6,778.81 

June  30. 1898,  amount  expended  during  fisosJ  year $1, 574. 14 

April  26, 1898,  amount  withdrawn 3, 600. 00 

5,074.14 

July  1, 1898,  balance  unexpended 1, 704. 67 

July  1, 1898,  outstanding  Dabilitiee 50.00 

July  1, 1898,  balance  available 1,654.67 

Fort  Montgomery.— To  prevent  the  percolation  of  water  from  the  ter- 
replein  down  the  joint  between  the  facing  and  backing  of  the  parade 
wall  into  the  masonry  of  the  casemate  arches,  a  length  of  103  feet  was 
covered  with  patent  granite  roofing  during  the  previous  fiscal  year,  as 
an  experiment.  It  was  intended  to  continue  this  work  daring  the 
present  fiscal  year,  but  as  the  experimental  work  previously  done  had 
not  proved  satisfactory  it  was  recommended  that  the  repairs  be  deferred 
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until  the  alterations  of  the  fort  were  began  in  accordance  with  the 
amended  plan,  as  an  inspection  of  the  fort  developed  the  fact  that  much 
more  extensive  work  would  be  required  than  was  previously  contem- 
plated. In  view  of  the  representations  made,  the  Department  directed 
that  no  further  steps  be  taken  for  the  present  to  stop  the  leakage 
referred  to. 

The  amount  expended  during  the  year  was  $908.57. 

It  was  applied  as  follows: 

To  services  of  fort  keeper $540.00 

To  mileage^  traveling  expenses,  and  services  of  laborers  in  refilling  trenches 
previously  excavated 368.57 


4T. 
DEFENSES  OP  SAN  DIEGO,  CALIFORNIA. 

Officer  in  charge,  Maj.  Charles  E.  L.  B.  Davis,  Corps  of  Engineers; 
assistants,  Lieut.  Herbert  Deakyne,  Corps  of  Engineers,  to  January  10, 
1898,  and  Capt.  James  J.  Meyler,  Corps  of  Engineers,  since  July  3, 
1897.    Division  Engineer,  CoL  Charles  K.  Suter,  Corps  of  Engineers. 

Ten-tTich  gun  battery — The  project  for  the  defense  of  San  Diego 
includes  a  battery  of  10-inch  guns  on  disappearing  carriages.  A  con- 
tract was  entered  into  with  the  California  Construction  Company,  of 
San  Francisco,  Cal.,  December  19, 1896,  for  the  construction  of  two  of 
the  emplacements,  the  work  to  be  completed  on  or  before  December  31, 
1897.  At  the  close  of  the  last  fiscal  year  good  progress  had  been  made. 
For  the  status  of  the  work  at  that  time  and  for  a  general  description 
of  plans,  method  of  construction,  concrete  mixtures,  etc.,  see  page  745, 
Annual  Report  of  the  Chief  of  Engineers,  1897. 

On  June  17, 1897,  a  project  was  submitted  for  constructing  another, 
or  third,  emplacement,  at  an  estimated  cost  of  $49,630.22.  This  esti- 
mate was  based  on  the  last  contract  figures  obtained  for  constructing 
the  two  emplacements,  but  it  was  thought  that  cheaper  figures  ought 
to  be  received  for  this  new  emplacement,  as  there  would  be  no  uncer- 
tainty about  the  availability  of  the  money  (at  the  time  of  the  award- 
ing the  last  contract  no  funds  were  available,  and  the  contractor  had  to 
take  his  own  risk  about  future  appropriations  being  made  to  permit  of 
uninterrupted  payments  for  work  done),  and  as  the  contractors  were 
already  established  there  with  wharf,  water  supply,  plant,  etc.  It  was 
therefore  recommended  that  bids  be  solicited,  and  that  if  the  lowest 
exceeded  945,000  all  of  them  be  rejected  and  the  work  be  done  by  hired 
labor. 

In  response  to  public  advertisement  ten  bids  were  received,  ranging 
from  $37,788.68  to  $47,604.88.  The  California  Construction  Company, 
the  same  firm  that  were  contractors  for  the  first  two  emplacements, 
were  the  lowest  bidders,  and  to  them  was  awarded  the  contract,  the 
work  to  be  completed  on  or  before  January  1, 1898.  The  same  plant 
was  used  and  no  material  departures  in  methods  of  construction  or  in 
the  concrete  mixtures  were  made  from  those  pursued  under  the  first 
contract. 

Owing  to  delays  in  receiving  material  from  the  East  the  time  of  com- 
pletion was  extended  one  month  by  the  Engineer  Department  and 
further  extended  to  February  7, 1898,  by  letter  from  this  office,  the 
work  under  both  contracts  being  completed  on  the  date  last  specified. 
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The  foandation  of  the  gun  platform  in  emplacement  No.  4  being 
rather  poor,  excavation  was  carried  down  to  a  few  inches  below  low 
water,  where  a  fairly  good  foandation  of  clay  was  found.  This  exca- 
vation was  then  filled  in  with  sand  well  tamped  in  layers  of  6  inches, 
and  at  the  proper  reference  the  concrete  commenced.  The  platform 
was  built  as  a  monolith  with  a  joint  between  it  and  the  adjoining  sur- 
faces, tarred  paper  being  inserted  to  prevent  adhesion,  so  that  if  set- 
tlement ever  takes  place  the  platform  will  sink  vertically  by  itself. 

The  defective  character  of  the  foandation  for  the  platform  was  not 
fully  develop^  until  after  the  concrete  of  the  emplacement  and  of  the 
traverse  between  it  and  emplacement  No.  3  was  completed,  when  the 
great  weight  of  this  mass  of  concrete  forced  up  the  bottom  of  the  excava- 
tion and  pressed  up  the  water  in  the  trial  pits.  The  driving  of  piles  for 
a  foundation  would  have  endangered  the  concrete  already  built,  as  the 
jarring  and  shaking  in  all  probability  would  have  seriously  cracked  it. 
On  the  other  hand,  to  have  removed  all  the  material  down  to  hard 
pan  would  have  entailed  great  expense  in  shoring  up  the  sides  of  the 
excavation.  Moreover,  either  of  these  methods  would  have  caused  the 
delay  incidental  to  the  preparation  of  specifications  for  the  extra  work 
and  the  entering  into  a  supplemental  contract.  So,  after  careful  con- 
sideration, the  plan  described  above  was  adopted,  the  excavation  first 
being  thorougly  drained.  The  total  weight  of  the  concrete  platform, 
gun,  and  carriage  is  about  516  tons,  giving  a  load  per  square  t()ot  of 
1,78 i  pounds,  which  is  thought  to  be  within  safe  limits,  Baker  giving 
the  safe  bearing  power  of  soft  clay  in  tons  per  square  foot  at  1  ton 
minimum  and  2  tons  maximum.  Careful  levels  have  been  taken  and 
recorded  so  that  future  observations  will  detect  any  settlement. 

After  the  completion  of  the  contract  many  small  jobs  pertaining  to 
the  gun  battery  were  done  by  hired  labor,  such  as  ramps  and  flights  of 
wooden  steps  connecting  terreplein  and  parade,  planting  slopes  with 
grass  seed,  putting  up  iron  ladders  in  the  emplacements  for  lookouts, 
chain  guards  around  each  gun  platform  and  around  stairways  leading 
from  gun  platform  to  platform  galleries,  painting  top  surfaces  of  con- 
crete a  dark  color,  and  giving  a  coat  of  dark-colored  wash  to  all  the 
engineer  buildings  to  render  them  less  conspicuous,  putting  in  water- 
supply  system  for  the  use  of  the  garrison  and  the  battery,  etc. 

The  work  of  mounting  the  gun  and  carriage  of  each  emplacement 
was  completed  on  the  following  dates:  No.  3,  April  9;  No.  4,  April  29, 
and  No.  2,  May  21,  1898.  This  work  was  performed  by  the  artillery 
garrison  of  San  Diego  barracks.  The  carriages  traverse  very  freely, 
showing  careful  setting  up  and  also  that  no  settlement  has  so  far  taken 
place. 

Money  statements. 

TWO  lO-INOH  GUN  XMPULCKMENTS. 

Jnly  1, 18d7,  balance  unexpended $64, 79S.2S 

JnnedO,  1898,  expended  during  fiscal  year 64,607.38 

July  1, 1888,  balance  unexpended 190.85 

ONX  IQ-IKOH  GUN  KMPLACBMRNT. 

June  25, 1897,  amount  aUotted $48,000.00 

June  30,  1898,  expended  during  the  fiscal  year 45,324.43 

July  1,  1898,  balance  unexpended 2,675.68 

Mining  casemate, — ^An  allotment  of  $8,030  having  been  made  for  the 
construction  of  a  mining  casemate,  specifications  for  it  were  prepared 
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and  the  quantities  of  material  incorporated  with  those  required  for 
constructing  the  two  gun  emplacements,  bids  for  both  works  being 
solicited  and  the  award  of  the  whole  made  to  one  party — in  this  case  the 
California  Ooustruction  Company,  of  San  Francisco,  Cal. — though  the 
accounts  for  each  class  of  work  were  kept  separate,  as  they  came  under 
different  appropriations. 

The  work  of  construction  was  carried  on  with  that  of  the  gun  emplace- 
ments and  was  completed  at  the  same  time,  viz,  February  7, 1898,  the 
extension  of  time  granted  covering  the  contract  for  the  casemate,  as 
well  as  that  of  the  two  emplacements. 

iioney  statement. 

July  1, 1897,  balance  nnezpended $7,841.00 

Jane  30, 18d8,  expended  daring  fisoal  year 7,209.00 

Jnly  1, 1898,  balance  nnexpended , 632.00 

Cable  tank. — ^XJnder  Department  instructions,  plans  and  estimates 
were  submitted  for  the  storage  of  all  6i  the  torpedo  material  required 
for  the  submarine  mine  defense  of  San  Diego,  Gal.  The  plans  called 
for  a  cable  tank  and  a  torpedo  storehouse,  the  respective  estimates 
therefor  b^ing  $1,700  and  $3,840.  These  plans  were  approved  April 
13, 1898,  and  an  allotment  of  $1,700  made  for  the  cable  tank,  as  the 
available  funds  only  permitted  this. 

The  first  concrete  was  laid  May  20,  and  the  concrete  work  completed 
May  28, 1898.  The  work  was  done  by  hired  labor,  and  was  completed 
in  June. 

Money  statement. 

April  18, 1898,  amonnt  allotted $1,700.00 

JaneSO,  1898,  expended  daring  the  fiscal  year 1,206.99 

Jaly  1,  1898,  balance  nnexpended 493.01 

Mining  defenses. — Under  date  of  April  22,  189S,  directions  were 
received  from  the  Ohief  of  Engineers  to  at  once  load  and  plant  any 
mines  at  hand  at  San  Diego  Harbor,  and  to  complete  the  system  for 
oi)erating  them. 

Some  material  was  obtained  from  Maj.  W.  H.  Heuer,  Corps  of  Engi- 
neers, in  charge  of  the  torpedo  defense  of  San  Francisco  Harbor.  The 
officer  in  local  charge,  immediately  on  receipt  of  instructions,  organized 
a  volunt.eer  company  of  citizens  of  San  Diego,  about  80  in  number, 
including  carpenters,  electricians,  civil  engineers,  surveyors,  telegraph- 
ers, boiler  makers,  steam  engineers,  boatmen,  and  mechauics.  In  the 
meantime  a  detail  of  one  noncommissioned  officer  and  four  enlisted  men 
was  sent  from  the  Engineer  Battalion. 

Work  commenced  early  in  May;  torpedo  cable  was  purchased  in  San 
Francisco;  a  house  built  for  the  oil  engine  and  the  dynamo,  the  case- 
mate not  being  large  enough  to  contain  them;  tables,  benches,  shelves, 
and  fittings  were  set  up  in  the  casemate;  signal  and  firing  batteries  set 
up  and  the  latter  charged  from  the  transformer;  the  testing  instru- 
ments were  put  in  place  and  telephone  communication  established 
between  casemate  and  loading  room.  Six  mines  were  planted  on  the 
23d  and  nine  more  on  the  24th,  making  five  triple  groups,  leaving  an 
open  passage  marked  by  regular  channel  buoys  belonging  to  the  United 
States  Light-House  Establishment. 

On  May  20  a  notice  to  mariners  was  issued  and  published  in  the  col- 
umns of  the  daily  press  of  the  coast  notifying  them  of  the  discontinuance 
of  the  Ught  at  Ballast  Point  and  the  lights  of  the  lighted  channel 
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beacons  in  San  Diego  Bay  after  May  25,  and  regulations  for  navigating 
the  entrance  to  San  Diego  Bay  in  time  of  war  were  also  published 
and  printed  copies  of  the  same  widely  distributed. 

The  battery  commander  has  two  Napoleon  guns  trained  on  the  mine 
fields  and  a  gasoline  launch  was  employed  for  night  patrol  purposes 
until  June  22,  when  the  United  States  revenue  cutter  Concin  arrived 
at  San  Diego  and  took  charge  of  that  x)ortion  of  the  coast. 

Lieut.  J.  J.  Meyler,  Corps  of  Engineers,  has  been  in  local  charge  of 
all  the  work  at  San  Diego,  Cal.,  which  he  has  performed  with  an  iutelli- 
gence,  zeal,  and  discretion  worthy  of  the  greatest  praise. 

Money  statements. 

TORPEDOES  FOR  HARBOR  DEFENSE,  JAJTUART  1,  1889. 

June  15, 1898,  amoant  allotted $6,300.00 

Jane  30,  1898,  balaDce  unezpended 6,300.00 

June  30,  1898,  ontetanding  liabiiities 4,900.00 

Julyl,  1898,  balance avaUable...- 1,400.00 

NATIONAL  DEFENSE,  ACT  OF  BCARCH  9,  1898. 

June  16, 1898,  amonnt  allotted $1,500.00 

June  30, 1898,  expended  during  fiscal  year 339.70 

Julyl,  1898,  balance  unexpended 1,160.30 

Preservation  and  repair  of  fortifications. — ^The  keeper  was  employed 
daring  the  year  in  care  of  fences  and  gronnds  of  the  reservation  and 
assisting  in  yarioas  ways  in  construction  work  about  the  battery. 

Money  statement 

July  1, 1897,  balance  unexpended •••..  $7.15 

June  24, 1897,  amount  allotted 720.00 

727.15 
June  30, 1898,  amount  expended  during  fiscal  year 720.00 

July  1, 1898,  balance  unexpended 7.15 

Abstract  of  hida  far  constructing  one  lO-inch  gun  emplacement,  called  for  hy  advertise- 
ment of  July  7, 1897,  and  opened  at  IS  m.,  August  9, 1897,  hy  Maj.  Charles  E.  t,  B.  Davis, 
Carps  of  Engineers,  United  States  Army, 


No. 


Bidder. 


Address. 


AnoDniof 
bid. 


City  Street  Improvement  Co 

Kae  Uuiidins  and  OuDtracting  Co 

Kimball  G.  Easton  and  Arthur  R.  Wilson. 

W.  L.  Prather,  jr 

California  CoiiMtruci ion  Co... 

Wm.  B.  Thornton  and  Carl  Leonardt 

William  Oabnm 

Waldo  S.  Waterman 

Fairchild  &  Gilmore 

William  H.  Healy 


San  FranciaoOtCal., 

.....do 

Oakland,  Cal 

do 

San  Franciaoo.  Cal.. 
Los  AnKeles,  Cal... 

San  Diego,  Cal , 

.....do... 

Los  Angeles,  Cal... 
San  Franciaoo,  Cal., 


147,60488 
40,712.40 
38.  OSS.  77 
87.7fi0.ia 
87,788.08 
47,850.08 
42,170.08 
41,913.06 
41,572.07 
88,230.08 


NoTK. — ^The  different  items  of  work  were  bid  for  separately— excavation,  fill,  and 
concrete  by  the  cubic  yard;  paraffin  covering  and  hard  finish  by  the  square  yard; 
steel  beams,  bolts,  wronght-iron  work,  etc.,  by  the  pound;  pipe,  speaking  tube,  and 
tile  drain  by  the  foot;  lumber  by  the  1,000  feet;  ammunition  lifts  and  cranes  at  so 
much  a  piece;  all  prices  being  for  materials  in  place. 
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4U. 
DEFENSES  OF  SAN  FRANCISCO,  CALIFORNIA, 

Officer  in  charge  of  artillery  defense  of  south  side  of  San  Francisco 
Bay,  Col.  Charles  R.  Suter,  Corps  of  Engineers.  Officers  in  charge  of 
artillery  defense  of  north  side  of  San  Francisco  Bay,  Maj.  Charles  E. 
L.  B.  Davis,  Corps  of  Engineers,  until  January  17,  1898,  and  Col. 
Charles  B.  Suter,  Corps  of  Engineers,  since  January  17, 1898;  Division 
Engineer,  Col.  Charles  R.  Suter,  Corps  of  Engineers,  until  January  17. 
1898.  Officers  in  charge  of  the  torpedo  defense  of  San  Francisco  ana 
of  the  artillery  defense  of  the  islands  in  San  Francisco  Bay,  Maj. 
Charles  E.  L.  B.  Davis,  Corps  of  Engineers,  until  January  14,  1898, 
and  Maj.  William  H.  Heuer,  Corps  of  Engineers,  since  January  14, 
1898;  Division  Engineer,  Col.  Charles  R,  Suter,  Corps  of  Engineers. 
On  April  7, 1898,  Major  Heuer  transferred  the  works  of  artillery  defens^e 
of  Angel  Island  to  Colonel  Suter,  who  retained  charge  to  the  end  of 
the  year.  Assistants:  Capt.  Charles  L.  Potter,  Corps  of  Engineers, 
until  November  27, 1897;  Lieut.  Herbert  Deakyne,  Corps  of  Engineers, 
since  Januiiry  10, 1898^  Lieut.  Louis  C.  Wolf,  Corps  of  Engineers,  since 
September  30, 1897;  Lieut.  Meriwether  L.  Walker,  Corps  of  Engineers, 
from  May  4  to  May  14, 1898,  and  Capt.  Francis  B.  Shunk,  Corps  of 
Engineers,  from  May  5, 1898. 

Oun  ana  mortar  batteries  on  south  side  of  hay. — The  principal  work  of 
the  year  has  been  on  emplacements  Nos.  9  and  10  for  10-inch  guns  on 
United  States  disappearing  carriages,  model  of  1896,  and  on  Mortar 
Battery  No.  2  for  sixteen  12-inch  mortars  on  carriages  of  model  1896. 

The  plans  for  these  works  had  been  approved  prior  to  the  end  of  the 
last  fiscal  year,  and  the  excavation  at  Nos.  9  and  10  completed.  Forms 
were  built  and  the  concrete  mixer  set  up  at  these  latter  emplacements 
during  July,  and  the  heavy  concrete  work  finished  by  the  end  of  August. 
Just  a  month  was  needed  for  this  work.  The  gun  and  loading  plat- 
forms were  built  subsequently,  and  all  this  work  was  finished  by  the 
middle  of  October.  Back  filling  was  begun  September  1,  and  all  the 
main  work  was  completed  by  the  end  of  November.  Work  on  minor 
details — finishing  up,  ironwork,  doors,  etc. — was  prosecuted  during  the 
rest  of  the  season,  and  by  the  close  of  the  fiscal  year  everything  was 
completed  except  electric  lighting.  The  armament  was  also  instoJled, 
and  the  works  turned  over  to  the  artillery  troops. 

At  Mortar  Battery  No.  2  clearing  of  the  site  was  the  only  work 
done  before  the  end  of  the  last  fiscal  year.  As  large  a  force  of  men 
and  teams  were  put  on  the  excavation  as  could  be  worked  to  advantage, 
and  all  construction  work  hurried  with  a  view  to  completing  it  before 
the  fall  rains  began.  As  soon  as  the  pits  were  clear  the  platforms,  all 
concrete^  were  laid.  This  work,  as  well  as  the  foundations  for  the  main 
masonry  masses  and  the  detached  rooms  in  end  traverses,  was  built  of 
hand-mixed  concrete.  October  27  work  was  begun  on  the  main  masses 
of  masonry  and  was  prosecuted  with  great  rapidity.  It  was  practically 
finished  by  the  end  of  November.  Back  filling  was  begun  along  the 
battery  as  fast  as  anything  was  completed.  It  was  begun  November 
17  and  finished  February  12.  All  the"  base  rings  were  set  as  fast  as 
received,  and  the  carriages  were  promptly  mounted.  Finishing  up, 
hanging  doors,  etc.,  took  some  time  to  carry  out,  but  the  battery  was 
entirely  finished  and  ready  for  service  by  the  end  of  the  fiscal  year, 
with  the  exception  of  electric  lighting  and  the  armament  of  mortars, 
not  yet  received. 
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At  the  beginniDg  of  the  year  the  new  emplacementB  for  12-inch  guns, 
Nos.  8, 18,  and  19,  were  nearly  completed.  As  the  armament  for  the 
two  latter  was  on  hand,  they  were  pushed  to  completion.  Finishing 
the  interior  and  installing  lifts  and  trolleys  was  the  bulk  of  the  workl 
When  this  was  completed  and  the  remaining  gun  moanted,  the  battery 
was  turned  over  to  the  artillery  troops.  At  No.  8  substantially  the 
same  work  was  carried  out,  but  with  less  haste.  The  gun  has  been 
received,  but  not  the  carriage,  so  that  the  emplacement  is  not  entirely 
completed,  though  all  has  b^n  done  that  is  possible  before  the  earriage 
is  m  place  and  the  gun  mounted. 

A  battery  tor  two  5-inch  rapid-fire  guns  has  been  ordered  for  some 
time,  but  plans  could  not  be  prepared  owing  to  lack  of  information 
regarding  the  carriages.  When  this  information  finally  became  avail- 
able,plans  were  sent  on  and  approved,  and  work  was  begun.  As  it  is 
necessary  to  build  the  foundation  cylinders  into  the  platforms,  work 
could  not  be  carried  beyond  making  the  excavation,  laying  the  founda- 
tions, and  completing  some  portions  of  the  battery.  This  work  was 
done  in  March,  and  remains  in  statu  quo,  the  carriages  not  having 
been  received. 

In  addition  to  the  new  work  here  enumerated,  minor  operations  have 
been  in  progress  on  all  the  old  emplacements,  with  the  intention  of 
supplying  means  of  service  not  contemplated  in  their  original  construc- 
tion. For  the  three  12-iuch  guns  Nos.  14,  15,  and  16  a  guard  and 
relocator  room,  begun  last  year,  has  been  completed.  It  is  connected 
by  voice  pipes  with  all  three  emplacements.  Similar  rooms,  with  look- 
out and  other  accommodations,  have  been  built  for  the  service  of  the 
10-inch  guns  in  emplacements  Nos.  11,  12,  and  13.  It  is  located  in 
the  space  between  Nos.  12  and  13.  The  relocator  room  in  emplacements 
Nos.  9  and  10  has  been  also  connected  with  No.  11  as  an  additional  pre- 
caution. Similar  rooms  were  also  built  for  Mortar  Battery  No.  1,  where 
the  accommodation  proved  inadequate,  and  speaking  tubes  connect 
these  rooms  with  the  different  pits.  Cranes,  stairs,  railings,  and  trolleys, 
which  had  been  delayed  pending  the  mounting  of  the  guns,  were  also 
supplied  to  the  older  lOinch  emplacements  Nos.  11, 12,  and  13. 

Finally,  much  work  was  done  in  surveys  about  the  batteries,  estab- 
lishing base  lines  and  determining  azimuths,  elevations,  etc..  for  the 
use  of  the  artillery  garrison.  All  the  guns  and  mortars  mounted  have 
been  oriented  prior  to  the  graduation  and  marking  of  the  azimuth 
circles  by  the  Ordnance  Department. 

The  work  connected  with  the  water  supply  of  the  batteries  was  com- 
pleted by  the  installation  of  an  electrical  indicator  connected  with  the 
pumping  house. 

The  report  of  Lieutenant  Wolf,  copy  appended,  is  referred  to  for 
ftirther  details  concerning  all  these  operations. 

During  the  year  there  have  been  received  one  12-inch  gun,  three 
10- inch  guns,  three  lO-inch  gun  carriages,  and  16  mortar  carriages.  All 
have  been  mounted  except  one  12-inch  gun,  which  has  no  C/arriage. 

Lieutenant  Potter  was  in  immediate  charge  of  this  work  until  relieved 
December  1  by  Lieutenant  Wolf.  Both  of  these  officers  have  rendered 
most  valuable  and  efficient  service. 

Oun  batteries  an  north  side  of  bay  and  on  islands  in  bay. — ^The  battery 
for  three  12inch  rifles  was  completed  so  far  as  authorized,  the  terre- 
pleins  having  been  graded  and  concreted  and  the  last  gun  mounted  in 
September,  but  the  possibility  of  an  attack  and  the  isolated  i)osition  of 
the  battery  rendered  some  precautionary  measures  a  necessity.  The 
entire  battery  and  the  covered  way  leading  back  to  the  main  road  were 
surrounded  with  barbed- wire  entanglements  and  a  stockade  buUt  across 
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the  end  of  the  covered  way.  It  was  hoped  that  these  measures  might 
enable  the  goard  to  stand  off  an  attack  till  help  could  reach  them  from 
the  troops  quartered  below;  but  considerable  work  will  be  needed  to 
place  this  battery  in  an  efficient  condition.  Various  rooms  mast  be 
built  for  fire-control  service,  for  guard  rooms,  and  .for  defense  against 
a  land  attack.  Some  machine  guns  should  also  be  supplied  for  the 
latter  purpose. 

A  tank  sunk  in  the  ground  was  built  on  the  hill  above  the  battery 
and  connected  therewith.  The  tank  is  supplied  by  a  pump  located 
near  the  quarters. 

The  lifts  were  slightly  altered  so  as  to  admit  the  ammunition  trucks 
which  the  Orduauce  Department  proposes  to  furnish.  At  present  there 
is  no  way  of  handling  ammunition  either  at  this  battery  or  at  the  five 
similar  emplacements  on  the  south  side  of  the  bay. 

On  March  17  directions  were  given  by  telegraph  to  construct  two 
emplacements  for  8-inch  B.  L.  rifles  on  nondisappeariug  carriages  on 
the  mainland  aud  one  for  similar  armament  on  an  island  in  the  bay 
with  funds  allotted  from  the  appropriation  for  ^<  National  Defense,"  act 
of  March  9, 1898. 

Further  instructions  directed  the  use  of  all  possible  dispatch  in  car- 
rying this  work  to  completiou.  Lieutenant  Deakyne  was  placed  in 
charge,  and  after  surveys  of  the  ground  had  been  made  and  plans  pre- 
pared work  was  commenced  on  the  mainland.  The  battery  was  arranged 
to  straddle  the  ridge  and  face  toward  the  south,  thus  giving  the  most 
advantageous  field  of  fire.  The  peculiar  situation  enabled  the  maga- 
zines, etc.,  to  be  held  at  the  level  of  the  terrepleins,  so  that  no  lifts  are 
required,  aud  the  service  of  the  guns  should  be  very  rapid.  Some  time 
was  consumed  in  building  roads,  arranging  pumping  plant,  and  accumu- 
lating supplies.  Excavation  began  April  9,  and  was  prosecuted  night 
and  day,  with  two  8-hour  shifts.  Concreting  began  April  24,  and  was 
mainly  completed  by  May  12.  No  night  work  was  done  on  concrete  work, 
as  the  necessary  stone  supply  could  not  be  kept  up.  Building  the  two 
platforms  took  from  May  11  to  14.  Much  grading  was  required  in  trim- 
ming off  the  ridge  in  iront  of  the  battery,  and  at  the  end  of  June  there 
was  still  a  month's  work  on  hand  to  entirely  complete  the  work.  !N^o 
guns  or  carriages  have  been  received.  A  tank  has  been  sunk  in  the  ridge 
behind  and  above  the  battery  for  water  supply.  This  tank  is  filled  by 
an  oil  engine  and  pump  from  a  well  in  the  plain  below.  The  site  of  the 
battery  was  occupied  by  a  soft  red  rock,  and  all  the  excavation  was  in 
this  material.  This  has  retarded  the  work  somewhat,  bat  the  rate  of 
work  has  been  satisfactory  and  the  whole  operation  very  creditable  to 
Lieutenant  Deakyne. 

Before  beginning  work  on  the  island  it  was  necessary  to  build  quar- 
ters and  stables,  repair  wharf  and  roads,  set  up  rock  crusher,  and  do 
other  things  which  consumed  much  time.  During  this  preliminary 
work,  from  April  1  to  20,  Lieutenant  Deakyne  was  in  charge,  but  about 
that  time  the  completion  of  the  work  on  the  south  side  of  bay  enabled 
Lieutenant  Wolf  to  be  sent  to  the  island,  so  that  Lieutenant  Deakyne 
could  confine  his  attention  to  the  mainland. 

Excavation  was  begun  April  23  aud  ended  May  13,  the  work  being, 
as  on  the  mainland,  in  two  eight-hour  shifts.  Much  rock  was  encoun- 
tered, especially  about  the  gun  emplacement  proper.  The  general  type 
of  work  adopted  was  similar  to  the  emplacements  on  the  mainland. 
Owing  to  the  small  amount  of  work,  the  concrete  used  was  mixed  by 
hand.  Concreting  began  on  May  16  and  was  finished  May  30,  seven 
days  having  been  lost  while  waiting  for  an  additional  allotment. 
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A  sunken  tank  was  built  in  the  bill  back  of  the  battery  for  the  water 
supply.  It  is  filled  by  a  branch  from  one  of  the  main  pipe  lines  run- 
ning to  the  garrison  waterworks. 

The  entire  work  was  completed  June  20,  so  far  as  can  be  done  until 
the  carriage  is  received.  As  there  was  less  excavation  here  than  on  the 
mainland  the  work  was  done  more  rapidly,  but  both  Lieutenants 
Deakyne  and  Wolf  are  entitled  to  great  credit  for  their  zeal  and  effi- 
ciency in  pushing  this  emergency  work. 

Lieutenant  Shunk  reported  for  duty  while  the  work  on  the  mainland 
was  in  progress,  but  under  the  general  instructions  to  assist  in  laying 
mines  he  was  turned  over  to  MsOor  Heuer,  and  has  been  on  duty  with 
him  ever  since. 

A  copy  of  Lieutenant  Wolfs  report  on  the  island  work  is  inclosed 
for  details.  The  work  on  the  mainland  not  being  completed,  the  item- 
ized cost  statement  has  been  withheld  for  the  present. 

AllotmenU. 

WORKS  ON  SOUTH  BIDS  OF  BAT. 

Gun  and  mortar  batteries. 
Emplacements,  etc. : 

September  11,  1890  (act  August  18, 1890) $100,000.00 

MarehlO,  1891  (act  August  18,  1890) 101,000.00 

July  2, 1891,  cement  (act  February  24,  1891) 15,000.00 

September  19,  1891,  cement  (act  February  24,  1891) 10,   00. 00 

November  9,  1891,  cement  (act  February  24, 1891) 5, 000. 00 

December  4,  1891,  cement  (act  February  24,  1891) 5, 000. 00 

December  23,  1891,  cement  (act  February  24,  1891) 6,000.00 

Jauuary  20,  1892,  cement  (act  February  24,  1891) 10, 000. 00 

February  17, 1892— 

Act  August  18,  1890 $59,000.00 

Act  February  24,  1891 87, 332.00 

140,332.00 

307,332.00 
February  4, 1893,  transferred  to  Mortar  Battery  No.  1 — 

Act  August  18,  1890 $45,000.00 

Act  February  24,  1891 70,118.50 

June  8,  1896,  trausferred  to  Mortar  Battery  No.  1  (act 

August  18, 1890) 1,500.00 

October  5,  1893,  withdrawn  (act  February  24,  1891) 10, 500. 00 

March  3,  1894,  withdrawn  (act  February  24, 1891) 3, 600. 00 

190,718.50 

Balance 266,613.50 

Oun  platforms,  etc.  (10-inoh  guns,  emplacements  11, 12, 13) : 

May  28.  1896  (act  August  1,  1894) 5,000.00 

Junel5, 1895  (act  March  2, 1895) 8,838.00 

November  15,  1895,  trausferred  from  mortar  platforms  Cact  August 
1.1894) 3,160,22 

Total 15,988.22 

Oun  platforms,  eto.  (12-inch  guns,  emplacements  14, 15) : 

December  14, 1895  (act  August  1,  1894) $4,627.55 

December  14, 1895  (act  March  2, 1895) 972.45 

6,600.00 

September  15, 1896,  transferred  to  platform  of  emplace- 
ment No.  8  (act  March  2, 1895) $691.90 

November  20,  1896,  transferred  to  Mortar  Battery  No.  1 

(act  March  2,  1895) 125.00 

«16.90 

Balance 4,788.10 
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Gun  platform,  etc.  (12-inch  gan,  emplacement  16) : 

September  29, 1894  (act  Aajnist  1,1894) $4,000.00 

November  15, 1895,  withdrawn 1,101.57 

Balance 2,898.43 


Mortar  Batterv  No.  1 : 

February  4, 1893,  transferred  from  emplacements,  etc.— 

Act  Angnst  18, 1890 $45,000.00 

Act  Febniary  24, 1891 70, 118. 60 

$115, 118. 50 

June  8,  1896,  transferred   from   emplacements,  etc.  (act  Angast  18, 

1890) 1,500.00 

November  20, 1896^  transferred  from  12-moh  gon  platforms,  emplace- 
ments 14, 16  (act  March  2, 1895) 125.00 

November  20, 1896,  transferred  from  emplacements,  etc.  (act  June  6, 

1896) 275.00 

November  10, 1897,  transferred  from  emplacements,  etc.  (act  Jane  6, 
1896) 2,500.00 

119,518.50 
Deoember  31, 1895,  withdrawn  (act  February  24, 1891) :.      5, 118.50 

Balance 114,400.00 

Mortar  platforms,  eto. : 

March  14, 1893  (act  February  18, 1898) $10, 000.00 

September  5, 1894  (act  August  1,1894) 25,641.00 

35,641.00 

November  15, 1895,  withdrawn  (act  Au^st  1, 1894) $3, 525. 98 

November  15, 1895,  transferred  to  10-inch  gun  platforms, 

Emplacements  11, 12, 13  (act  August  1, 1894) 2, 150. 22 

5,676.20 

Balance 29,964.80 

Emplacements,  eto. : 

.  July  3,  1896  (act  June  6,1896) $168,000.00 

September  15, 1896,  transferred  from  12-inch  gun  platforms,  emplace- 
ments 14, 15  (act  March  2, 1895) 691.90 

168,691.90 
November  20, 1896,  transferred  to  Mortar  Battery  No.  1 

(act  June  6, 1896) $275.00 

February  11, 1897,  transferred  to  water  supply  (act  June 

6,  1896) 9,300.00 

July  21, 1897.  transferred  to  water  supply  (act  June  6, 1896)         700. 00 
November  10,  1897,  transferred  to  Mortar  Battery  No.  1 

(act  June  6, 1896) 2,500.00 

December  18, 1897,  transferred  to  Mortar  Battery  No.  2. . .     12, 000. 00 
February  9, 1898,  transferred  to  Mortar  Battery  No.  2  ... .      6, 500. 00 

Deoember  16, 1896,  withdrawn  (aot  J  nne  6, 1896) 12, 000. 00 

43;  275. 00 

Balance 125,416.90 

Water  supply  for  defensive  works : 

February  11,  1897,  transferred  from  emplacements,  etc.  (act  June  6, 

1896)..-..! $9,300.00 

July  21, 1897,  transferred  from  emplacements,  etc.  (act  June  6, 1896) . .  700. 00 

Total 10,000.00 

Emplacements  9  and  10: 

May  26, 1897  (act  March  3, 1897) $57,000,00 
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Mortar  Battery  No.  2: 

Jane  14,  1897  (act  March  3,1897) $108,000.00 

December  18,  1897,  transferred  from  emplacements,  etc.  (act  June  6, 

1896)  12,000.00 

Fel»rMarv  0,  1S98,  transferred  from  emplacements,  etc.  (act  Jnne  6, 
1896).': 6,500.00 

Total 128,500.00 

Shelter  for  Lewis  ran^e  finder: 

December  17,  1896  (act  March  2, 1895) $280.00 

WORKS  ON  NORTH  SIDE  OF  BAT. 

Qun  and  mcrtar  hatUriet, 

Emplacements  3,  4,  and  5 : 

November  H,  1892  (act  July  23, 1892) $72,000.00 

March  8, 1895  (act  August  1,1894) 20,000.00 

March  28,  1895— 

Act  August  1,1894 $7,400.00 

Act  March  2, 1895 9.361.29 

16,761.29 

108,761.29 
June  2, 1894,  withdrawn  (act  July  23, 1892) 2,800.00 

Balance 105,961.29 

Gun  platforms,  emplacements  3,  4,  and  5 : 

December  14, 1895  (act  March  2, 1W)5) $8,400.00 

June  18, 1896,  withdrawn 3,900.00 

Balance 4,500.00 

12-inch  battery : 

May  6,  1898  (act  March  3, 1897) $2,00a00 

Money  statements. 

WORKS  ON  SOUTH  SIDE  OF  BAT. 

Gun  and  mortar  batteries. 

Emplacements,  etc. : 

July  1, 1897,  balance  unexpended $57.47 

June  30, 1898,  amount  expended  during  fiscal  year 57. 47 

Gun  platforms,  etc.  (10-inch  guns,  emplacements  11,  12, 13): 

July  1, 1897,  balance  unexpended $611.72 

July  1, 1898,  balance  unexpended 611.73 

Mortar  Battery  No.  1 : 

July  1, 1897,  balance  unexpended $99.36 

November  10,  1897,  transferred  from  emplacements,  etc.  (act  June  6, 
1896) 2,500.00 

2,599.36 
June  30, 1898,  amount  expended  during  fiscal  year 2, 142. 31 

July  1, 1898,  balance  unexpended 457.05 
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Emplacements,  etc. : 

July  1, 1897,  balance  nnexpended $57, 181.24 

July  21, 18d7,  transferred  to  water  supply $700. 00 

November  10, 1897,  transferred  to  Mortar  Battery  No.  1 . . .  2, 500. 00 
December  18, 1897,  transferred  to  Mortar  Battery  No.  2...  \  «»  ^nn  t^ 
February  9, 1898,  transferred  to  Mortar  Battery  No.  2  . . . .  J  ^®'  *^- "" 

21,700.00 

35,481.24 

June  30, 1898,  amount  expended  during  fiscal  year 30, 957. 35 

July  1, 1898,  balance  unexpended 4,523.89 

July  1, 1898,  outstanding  liabUities 751.94 

July  1, 1898, balance  available 3,771.95 

Emplacements  9  and  10: 

July  1, 1897,  balance  unexpended $56,251.65 

June  30, 18S^  amount  expended  during  fiscal  year 54, 371. 12 

July  1, 1898,  balance  unexpended 1,880.58 

July  1, 1898,  outstanding  liabilities 249.28 

July  1, 1898,  balance  available 1,631.26 

Mortar  Battery  No.  2 : 

July  1, 1897,  balance  unexpended $108,000.00 

December  18, 1897,  transferred  from  emplacements,  eto. ..  $12, 000. 00 
February  9, 1898,  transferred  from  emplacements,  etc 6, 500. 00 

18,500.00 

126,500.00 

June  30, 1898,  amount  expended  daring  fiscal  year 126,346.22 

July  1, 1898,  balance  unexpended 153.78 

July  1, 1898,  outstanding  liabiUties 2.00 

July  1, 1898,  balance  available 151.78 

Water  supply  for  defensive  works : 

July  1, 1897,  balance  unexpended $274.93 

July  21, 1897,  transferred  from  emplacements,  eto 700. 00 

974.93 

June  30, 1898,  amount  expended  during  fiscal  year 953. 25 

July  1, 1898,  balance  unexpended 21.68 

July  1, 1898,  outstanding  liabilities - 20.00 

July  1, 1898,  balance  available 1.68 

Shelter  for  Lewis  range  finder: 

July  1, 1897,  balance  unexpended $5.35 

June  30, 18SKB,  amount  expended  during  fiscal  year 5. 35 

WORKS  ON  NORTH  8IDX  OF  BAT. 

Gun  and  mortar  hatUrieB. 

Emplacements  3,  4,  and  5: 

July  1,  1897,  balance  unexpended $3,620.56 

June  30, 1898,  amount  expended  during  fiscal  year 3,620.56 

Gun  platforms,  emplacements  3,  4,  and  5 : 

July  1,  1897,  balance  unexpended $555.87 

June  30, 18S^,  amount  expended  during  fiscal  year 447. 28 

Julyl,  1898,  balance  unexpended 108.59 

BNa  98—60 
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Twelve-inoh  battery: 

Maye,  1898,  allotment $2,000.00 

JnnedO,  1898,  amoant  expended  daring  flsoal  year 464.50 

July  1, 1896,  balance  anezpended 1,536.50 

Jaly  1,1898,  oatetandiDg Uabilitiee |»57.89 

Jnly  1, 1896,  amount  covered  by  nncompleted  contracts. .  52. 00 

"^— ^^— ^—         609.59 

Jnly  1^1898,  balance  ayallable 905.91 

XiLTlONAL  DSFBM8B,  ACT  OF  MABOH  0,  1896. 

Two  S-iMk  gwm  mnplaeemmtU, 

March  18, 1898,  amonntaUotted $60^000 

May  23, 1898,  amount  aUotted 5,000 

$66,000.00 

June  90, 1896,  transferred  to  island  in  bay 1,500.00 

69,600.00 
Jnne  90, 1898,  amount  expended  to  end  of  fiscal  year 41,960.24 

Jnly  1, 1898,  balance  unexpended 11,540.76 

July  1,1898.  outstanding  Dabilltiee 6,905.39 

July  1, 1898,  balance  ayailable 4^545.37 

One  8-inch  gun  emplacement  on  ieland  in  ftoy. 

March  1^1 1898,  amount  aUotted $96,000.00 

May  23, 1898,  amount  allotted 6,000.00 

$81,000.00 

June  30, 1898,  transferred  from  8-inoh  gun  emplacements 1, 600, 00 

89,600.00 
June  30, 1898,  amount  expended  to  end  of  fiscal  year 90, 173. 44 

July  1, 1898, balance  unexpended 2.396.56 

July  1, 1898,  ouUtanding  liabilities ^326.56 

Preservation  and  repair  of  fortifications. — ^Under  this  appropriation 
the  routine  work  of  care  of  eugineer  quarters  and  public  property  was 
carried  on  at  works  on  both  sides  of  the  bay,  mainly  by  fort  keepers. 

At  one  work  on  the  south  side  of  the  bay  four  platforms  for  8-inch 
converted  rifles  were  completed  and  armed,  and  under  authority  from 
the  Department  the  construction  of  ten  others  was  commenced.  These 
are  mainly  intended  to  cover  the  mine  fields.  Three  have  been  built  on 
the  north  side  of  the  bay,  and  three  on  an  island  in  the  bay.  Two  are 
to  be  built  at  another  work  on  the  south  side  of  the  bay,  and  two  others 
on  another  island  in  the  bay.  On  the  island  the  old  timber  magazine 
has  been  repaired,  but  that  at  the  site  of  the  two  on  the  south  side 
of  the  bay  is  past  remedy,  and  will  be  reiriaced  by  a  light  couorete 
structure. 

Money  statements. 

PBBSEBVATION  Aim  RXPAIB  OV  VOBTIFIOATIOH8. 

WotTcs  on  eouik  Me  of  heuif, 

July  1, 1897,  balance  unexpended $1,909.50 

June  90, 1898,  amount  expended  during  fiscal  year  ..•.« 1,868. 98 

July  1, 1898, balance  unexpended »..••—«—•         540.62 
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Fort  Miuan. 

July  LISST, balance  unexpended $24.59 

June  30, 1898,  amount  expended  dnring  fiscal  year 21. 75 

July  ly  1898;  balance  unexpended 2.84 

Workt  on  north  Hde  of  hay, 

July  1, 1897,  balance  unexpended $766.42 

June  24, 1897,  allotted 1,380.00 

2,146.42 
June  30, 1896,  amount  expended  during  fiflcal  year 1,627.08 

July  1, 1898,  balance  unexpended 519. 84 

July  1, 1898,  outstanding  llabUities 48.00 

July  1, 1898,  balance  available 471. 34 

Flaiform9  for  four  S-ineh  r^fle9,  sonth  iide  of  hay, 

July  1, 1897,  balance  unexpended $635.39 

June  30, 1898,  amount  expended  during  fieoal  year 176.40 

July  1,  1898,  balance  unexpended 458.99 

Tsn  pUUfomu  for  S-ineh  riflee,  San  Francisco  Harhor,  California, 

April  8, 1898,  allotted $3,700.00 

June  30,  1898,  amount  expended  during  fiscal  year 738.75 

Julyl,  1898,  balance  unexpended 2,961.25 

Julyl,  1898,  outotanding  UabUities 711.26 

July  1,  1898,  balance  available 2,250.00 

BSPOBT8  OF  ADDmOlTAL  ASCOND  LDEUT.  LOUIB  C.  WOLiF^  COBP8  OF  BNQINEBRS. 
GUN  AHD  HORTAB  BATTBRIBS. 

United  Statbs  ENonneBB  Officb, 

San  FranoiBoo,  Cal.,  June  SO,  1898. 
Colonbl;  I  bave  the  honor  to  submit  the  following  report  of  operations  on  the 
defenses  of  San  Francisco  Harbor  under  your  charge  during  the  fiscal  year  ending 
June  30, 1898.    The  work  done  was  under  the  immMliate  supervision  of  Lieut.  C.  L. 
Potter  until  December  1, 1897,  since  which  time  it  has  been  under  mine. 

PBB0BBVATION  AND  REPAIR  OF  FORTIFICATIONS. 

Works  on  south  Mo  of  hay, — TSo  work  was  done  during  the  year. 

Fort  if Mon.— No  work  was  done  daring  the  year  except  to  build  a  ^snce  on  east 
side  of  reservation. 

A  fort  keeper  has  been  employed  during  the  year  in  charge  of  property  and  of 
minor  repairs  to  the  work,  assisted  as  required  by  hired  labor.  The  total  amount  of 
expenditures  under  this  appropriation  was  $918.75,  as  follows: 

Pay  of  fort  keeper,  12  months,  at  $65  per  month $780.00 

Weeding  of  stopes 2a  00 

Policing  of  batteries , 82.00 

Repair  of  buildings,  fence,  and  waterworks 12.00 

ForfM&ceatFortMMou 2L75 

Total : 918.75 

Platformo for  four  8-inch  rifles,  south  side  of  hay,— The  work  remaining  unfinished  at 
the  end  of  last  fiscal  vear  was  completed,  w  being  expended. 

Flatformsfor  S-inoh  converted  rifles,  on  island  in  hay, — ^Three  platforms  for  84nch 
converted  rules  were  built,  and  the  old  timber  magazine  repaired^  involving  the 
expenditure  of  $939. 
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OUK  A2XD  MOBTAB  BATTBBIXB. 

ShelUrfor  LewU  range  finder, — A  gossamer-oloth  cover  for  range  6iider  was  pru- 
Tided,  at  a  cost  of  $5.35,  exhaasting  the  appropriation. 

Water  eupplyfor  defenHve  worke.—A  ooncrete  pavement  was  placed  aroand  the 
piers  which  support  the  tank  at  the  dynamite  battery,  the  tank  was  painted  and 
roofed  over,  and  necessary  pipe  connections  made,  all  at  an  expense  of  $155.72. 

The  installation,  bj  contract,  of  an  electrical  indicator  in  the  (quartermaster's 
pumping?  station  to  indicate  depth  of  water  in  reservoirs  at  Rob  Hill  involyed  an 
expenditure  of  $356,  making  a  total  expenditure  on  water  supply  of  $611.72. 
«  *  #•  •  •  •  • 

Mortar  battery  No,  i.— The  firing  room  which  had  been  built  in  the  battery  not 
being  sufficiently  large  to  provide  room  for  charts,  relocator,  etc.,  an  addition  was 
built  to  it  for  commanding  officer's,  guard,  telephone,  and  chart  rooms,  the  firing 
room  being  now  used  as  a  relocator  room.  Excavation  was  commenced  on  this  addi- 
tion November  22.  and  the  main  work  completed  by  the  end  of  January.  A  consid- 
erable portion  or  rock  was  encountered  in  excavating.  The  conorete  retaining 
walls  forming  entrance  to  firing  room  had  to  be  removed,  and  light  blasting  was 
resorted  to  with  good  effect.  The  effect  of  the  shot  was  not  at  all  extended  to  the 
main  walls  of  the  building.  Sneaking  tubes  had  not  been  provided  between  the 
mortar  pits  and  magazines,  nor  between  commanding  officer's  room  and  mortar  pits; 
these  were  put  in  at  a  cost  of  $332.85.    Certain  minor  expenditures  also  were  made. 

Statement  of  expendituree, 
Relocator  room,  ete. : 

Excavation,  460  cubic  yards,  at  70  cents $322.00 

Backfill  and  repair  of  slopes,  210  cubic  yards,  at  36.7  cento 75. 00 

Forms 236.26 

Concrete  work,  177  cubic  yards,  at  $4.62 817.01 

Floor,  top  finish 65.72 

I-beams,  4,180  pounds,  at  2^  cento 94.05 

Plastoring  and  pointing  of  walls 129.04 

30  gallons  paramne  paint 33.00 

Whitewashing 82.00 

Doors 174.91 

Doors,  steps,  etc 30,00 

Total 2,058.99 

Mortor  battery  proper : 

Speaking  tubes 332.85 

Riepair  and  adj  astment  of  trolleys  and  triplex  blocks 66.62 

Racks  for  sponge  and  rammer  staffs 21.50 

Additions  and  alterations  to  firing  boxes  and  connections 34. 65 

Tools  and  repairs  to  waterworks,  etc 23.08 

Tota 2,537.59 

Emplacements  9  and  10. — ^These  emplacemento  are  for  10-inch  disappearing  ^uns, 
center-pintle  carriages,  model  1896,  and  are  complete  throughout.  Two  carriages 
and  guns  are  mounted.  For  some  reason  not  yet  nnderstood,  carriage  No.  29, 
Emplacement  No.  9,  can  be  traversed  over  only  a  portion  of  arc.  The  matter  has 
been  investigated,  but  up  to  the  present  time  no  remedy  has  been  found.  It  is  prob- 
able that  the  gnu  and  carriage  must  be  raised  from  the  lower  roller  path  in  oraer  to 
reme<1y  the  defect. 

Work  was  commenced  on  these  emplacements  about  the  10th  of  June,  1897,  and 
the  excavation  completed  by  the  end  of  the  month.  The  material  encountered  in 
the  excavation  was  loam  and  clay.  The  ground  was  loosened  by  plowing  and  the 
material  removed  by  carts  and  used  in  the  construction  of  parapeto. 

The  framework  for  the  concrete  mixer  and  approaches  thereto  were  also  pardy 
erected  during  the  month  of  June.  On  the  6th  of  July  the  foundation  was  finished, 
the  conorete  being  made  by  hand.  By  the  28th  of  July  the  forms  for  magazines,  eto., 
had  been  completed  and  the  bridging  for  concrete  mixer  had  been  put  up.  The  mak- 
ing of  concrete  by  machine  was  commenced  on  that  day.  In  spjte  of  the  fact  that 
the  lack  of  room  on  the  bridge  of  the  concrete  plant  prevented  the  material  from 
being  handled  as  expeditiously  as  it  otherwise  could  have  been,  the  daily  consump- 
tion of  cement  was  in  excess  of  that  on  the  works  at  emplacemento  8,  18,  and  19, 
having  risen  from  an  average  of  95  barrels  on  these  latter  to  110  barrels.  On  the  28th 
of  August  the  rough  concrete  work  of  the  magazines,  ete.,  was  completed.  A  total 
of  4,446  yards  of  concrete  was  used  in  the  magazine  building.  In  addition,  251  cnbio 
yards  of  rubble  rook  and  30  cubic  yards  of  old  ooncrete,  obtoined  from  the  maga- 
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zines  and  old  breast  walls  that  occnpied  the  site  of  theemplacements,  were  embedded 
in  the  walls.  The  erection  of  forms  for  loading  platform  at  No.  9  was  commenced 
Auffnst  30.  Both  loading  platforms  and  gan  platforms  were  completed  by  the  19th 
of  October.  A  total  of  1,057  en  bio  yards  of  concrete  was  nsed  on  this  part  of  the 
work.  The  concrete  stairs  leading  to  loading  platforms  required  120  cnbio  yards  of 
concrete.  Backfilling  over  magazine  commenced  September  1,  and  was  continned, 
when  not  interrupted  by  the  laying  of  concrete  for  loading  ^an  platforms,  until  com- 
pleted. By  the  end  of  November  the  main  work  was  finisbea,  leaving  only  such 
work  as  the  pointing  of  interior  walls,  laying  of  floors,  and  hanging  of  doors.  Owing 
to  the  large  amount  of  blacksmith's  wovk  necessary  on  doors  and  the  fact  that  the 
blacksmith  was  kept  very  busy  on  other  more  pressing  work,  it  was  some  time  before 
the  doors  were  finally  finished.  The  base  rings  of  the  two  carriages  were  set  in 
December,  and  a  detachment  from  the  various  garrisons  in  the  harbor  were  soon 
engaged  mounting  the  carriages.  The  guns  were  mounted  by  the  end  of  March, 
some  delay  having  occurred  in  their  shipment  to  this  place. 

The  following  is  a  statement  of  expenditures  made  from  allotment  for  emplace- 
ments 9  and  10: 

Excavation,  4,910  cubic  yards,  at  42^  cents  (a) $2, 085. 12 

Concrete  plant,  $416.02  (a),  $941.78 1,356.80 

Six  mining  cars  and  turntable 506.00 

Forms  for  magazines  and  gun  platforms 3,957.95 

Concrete  work,  5,632  cubic  yards,  at  $5.23 29,437.60 

Taking  down  forms  and  mixer 554.58 

Plastering,  paraffine  painting,  and  pointing  w<alls 885. 99 

Painting  I-beams,  whitewashing,  and  cement  washing 225. 00 

Top  finish  of  floors 750.13 

Tools,  supplies,  etc 181.13 

Gun  aprons 508.20 

Cement  testing 802.20 

Asphalt  covering 677.85 

Making  survey 225.00 

Backfill,  $60  (a),  and  top  dressing,  $2,10-4. 50 2,164.50 

Drams,  sewers,  and  grates 276.11 

Road  excavation  ana  macadam 904.65 

Gutter 209.84 

Repair  of  McDowell  avenue 668.30 

Iron  ladder 6.33 

Wooden  stairs 151.43 

Doors 1,856.36 

Latrine 167.82 

Setting  base  rings 100.00 

Triplex  blocks 263.90 

Shot  trolleys 375.87 

Cranes 219.60 

Speaking  tubes 61.19 

Water  system 64.51 

Sharpening  tools 202.17 

Repair  of  carts  and  wagons 104.46 

Stables 1,473-24 

Handrails 131.04 

Policing 171.75 

Holidays 33.00 

Field  office 1,262.00 

Town  office 941.88 

Office  expenses  (a) 475.00 

Tools  and  ifkaterials  (smithy) 158.30 

Sundries i 229.84 

I-beams  (a) 968.65 

Forage,  shoeing,  and  repairs  (a) 109.21 

RubWerock..: 298.00 

Total 55,702.50 

Less  amount  paid  last  fiscal  year 15,826.69 

39,875.81 
All  items  marked  (a)  were  paid  for  during  last  fiscal  year. 

Emplaoemmi  No.  ^.— This  emplacement  is  for  one  12-inch  rifle,  disappearing  car- 
riage. 

At  the  end  of  last  fiscal  year  the  main  part  of  the  work  had  been  completed,  only 
certain  minor  work  being  yet  unfinishea.    At  this  time  work  was  commenced  elae- 
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irhere  on  a  Uur^  acate,  and  sfaioe  it  was  oonaiderad  neoeasary  to  take  adTaitiaga  of 
the  season  to  pash  the  latter  work  to  oompietion,  only  a  comparatively  mall  mrai- 
ber  of  men  were  engaged  on  emplacement  8.  The  remark  made  above  relative  to  Hie 
hanging  of  doors  also  applies  to  this  emplacement.  The  work  was  finiahed  then 
mainly  as  opportunity  ailorded.  It  is  completed  now,  except  that  the  baae  ring  has 
not  been  set,  the  carriage  having  not  yet  been  received.  Tne  rifle  has  been  on  hand 
since  March,  and  was  placed  immediately  behind  the  emplacement,  eonvenient  for 
mounting.    The  following  is  a  statement  of  expenditures  for  this  emplacement: 

Balance  of  backfill,  grading,  sodding,  etc $224.00 

Apron '. 235.90 

Concrete  stairs 94.45 

Pointing  and  hard  finish 2S7.00 

Macadamizing  road  and  terreplein 109.65 

Sumps  and  gutters 37.25 

Urinal 26.00 

Ammnnition  trolleys  and  cranes 230.00 

Moving  riflle  (contract) 300.00 

Iron  ladder 20.00 

Doors  remaining  unfinished 11.30 

Handrails 64.88 

Total 1,650.41 

EmplaoemenU  No%.  11,  JUL  IS, --The  excavation  for  guard  and  relocator  room  was 
commenced  October  1, 1^.  By  the  end  of  the  month  it  had  been  completed  and  the 
foundation  for  the  rooms  laid.  The  excavation  amounted  to  6^  cubic  yards.  During 
the  following  month,  and  until  December  15,  the  carpenters  were  engaged,  as  other 
work  permitted,  on  the  construction  of  forms  for  the  rooms.  On  the  latter  date, 
concreting  was  commenced  and  pushed  to  completion  as  quickly  as  posaible,  271 
cubic  yarda  being  put  in  place.  The  engineering  work  was  completed  by  the  end 
of  January,  except  such  minor  items  as  whitewashing  and  hanging  of  doors.  The 
foundation  and  sewer  connections  for  latrine  were  laid  in  February,  and  by  the  end 
of  March  all  work  had  been  completed.  The  latrine  is  intended  for  use  of  officers 
and  detachments  belonging  to  emplacements  11-13.  A  lookout  above  the  relocator 
room  was  also  built. 

Shot  trolleys  and  cranes  were  provided  for  these  emplacements,  as  also  iron  ataira 
leading  to  loading  platforms  from  the  road  in  rear.  The  macadamized  terrepleina 
were  replaced  by  concrete  pavementa. 

Statement  of  expendituree. 
Guard  and  relocator  room : 

Excavation,  680  cubic  yards,  at  72  centa $490. 00 

Forms  (old  lumber) 233.25 

Concrete  work 872.10 

Z-beams 151.34 

Teams 149.76 

Back  filling,  500  cubic  yarda,  at  87.8  centa;  aodding  and 

top-dressing 439.25 

Plaatering  and  pointing 113.00 

Top  finiah,  floor 32.00 

Doora,  including  aetting  of  aame 198.28 

13,678.97 

liookout,  concrete  work 356.63 

Latrine  and  aewer 333.86 

Total a      8,372.36 

Emplacementa  Noa.  11, 12,  13,  proper: 

Whitewashing  magazinea $105.50 

Manhole  covers 11.17 

Iron  stairs 642.00 

Shot  trolleys 260.88 

Shot  cranes 602.73 

Telephone  board 4.00 

Concrete  pavement  on  terreplein 1, 143. 18 

Wooden  stairs 331.61 

Sneaking  tubes 206.41 

MisceHaneous  small  repairs 36.77 

Handrails 194.68 

Total 6,919.69 
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EmplaoemenU  No$.  14,  16,  /C— Tb«  excavAtioii  for  guard  and  relooator  room, 
emplaoement  No.  14,  had  been  completed  at  the  end  of  the  last  fisoal  year.  The 
forma  were  pat  np  early  in  Jnly,  concreting  being  commenced  on  the  7th  and  flnifihed 
on  the  10th  of  July,  llie  concrete  laid  in  these  rooms  was  194  cabio  yards;  in  the 
stairs  leading  to  lookout,  22  cubic  yards.  Only  the  work  of  finishing  floors  and  hard- 
finishing  waiUs  and  hanging  doors  remained  at  the  end  of  the  monw. 

SiaUmmii  of  es^pendUurM, 
Qnard  and  relocator  room : 

Forms $176.59 

Concreting 885.21 

Plastering  walls 89.50 

Hard-tinishing  walls 61.00 

Top-finish  of  floors 80.00 

Back  fill  and  repair  of  slopes 142.00 

Setting  hinges,  etc 28.00 

Concrete  stairs,  74 74.00 

Doors 188.90 

$1,662.20 

Emplacements  Nos.  14,  15^  and  16,  proper : 

Whitewashing  magazines 68.00 

Bepair  of  waterworks '. 15.45 

Alterations  to  ammunition  lifts 88.00 

Speaking  tubes 206.40 

Miscellaneous  small  repairs 86.77 

Wooden  stairs : 38.16 

Total 2,009.98 

EmplaoemenU  18  and  19, — ^At  the  end  of  last  fiscal  year  these  emplacements  were 
nearly  finished,  the  remaining  unfinished  work  being  concrete  pavement  of  terre- 
pleins,  fencing  battery,  hanging  doors,  installing  lifts  and  trolleys,  and  asphalting 
roof  of  magazines  and  top  of  parapet.  All  this  work  was  done,  and  besides  a  latrine 
was  built,  the  interior  walls  were  hard-finished,  aprons  built,  and  certain  minor 
operations  carried  on.  Praotically  all  work  was  completed  hj  the  end  of  Augnst. 
Considerable  difficulty  was  experienced  in  locating  a  leak  which  occurred  in  pass- 
ageway to  No.  19.  It  is  probable  that  the  roof  of  the  passage  was  cracked  by  the 
12-inoh  rifle  of  No.  18  being  hanled  across,  and  the  leak  resulted  in  this  way.  This 
leak  has  now  been  remedi^.  It  is  the  only  one  that  has  occurred  in  the  works  at 
this  place  within  the  last  two  years. 

StaUmmii  of  ta^penditures  (emplaoemenU  Nos,  18  and  19). 

Latrine $188.62 

Concrete  paving  of  terreplein  and  stairs 618.47 

Macadamizing  ramp,  etc 158.25 

Setting  doors 68.00 

Pence 107.50 

Hard-finish  of  walls 858.00 

Aprons - 816.27 

Road  to  dynamite  battery 20.00 

Asphalting 1,724.91 

Ammunition  lifts 912.50 

Ammunition  carriers 385.68 

Powder  truck 19.08 

Doors 608.16 

Miscellaneous  small  repairs 86.77 

Wooden  stairs 88.16 

Total 6,900.16 

Bapidrfiring  hatiery, — ^Excavation  was  commenced  on  the  16th  of  March ;  by  the  end 
of  the  month  it  had  been  completed.  The  foundation  throughout  the  battery  has 
been  laid  and  the  concrete  work  on  relocator  and  entrance  to  old  magazine  com- 
pleted. The  road  also  in  rear  was  cut  and  graded.  At  this  point  no  more  work 
eonld  be  done  lieoause  of  the  nonarrival  of  the  cylinders  to  pivot  the  guns.  These 
must  be  set  in  the  concrete,  and  no  further  work  can  be  done  until  they  are  received. 
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SiatewMmt  of  expmiditure$, 

EzcATatiim,  869  cubic  ymrds,  at68  cents $588.06 

Forms,  labor,  and  material ^..  412.26 

722  barrels  cement,  at  $2.44 1,776.32 

Conerete  work,  labor  only,  as  far  as  done,  270  onbio  yards 646. 00 

Material: 

Rock $1,493  60 

Z-beams 210.51 

Ringbolts 20.50 

Hinges  and  hasps 27.22 

1,751.83 

FlaBtering 46.00 

Top-finishing  floors 38.00 

Macadamizing  road 67.00 

Drains  and  gutters 92.64 

Water  snpply 12.00 

Backfill,  as  far  as  completed 71.50 

Stables,  labor,  and  forage 621.71 

Speaking  tubes 7.00 

Bemovalof  blacksmith  shop 119.00 

Material,  blacksmith  shop 6.00 

Field  office 530.00 

Town  office 310.00 

Total 6,995.31 

Mifriar  Battery  No,  S. — ^The  site  of  the  battery  had  been  cleared  and  the  work  had 
been  laid  out  at  the  end  of  the  last  fiscal  year.  On  July  1  preliminary  work,  such 
as  the  building  of  roads,  etc.,  was  commenced.  This  was  continued  until  July 
6,  on  which  dav  excavation  was  started.  The  work  of  excavation  was  carried  on 
until  the  end  of  October.  The  main  part  of  excavation  was  in  sand,  but  near  the 
bottom  of  the  cut  a  stratum  of  clay  was  met.  This  consisted  of  a  heavy  dark  blue, 
almost  black,  material,  exceedingly  difficult  to  work :  in  fact,  it  was  found  possible 
to  work  it  only  by  catting  it  ont  with  mattocks  and  axes.  The  stratum  reached  a 
height  of  about  10  feet  above  the  foundation  at  the  right  end  of  magazine  No.  l,and 
from  that  height  sloped  gradually,  running  to  nothing  at  the  front  and  left  of  bat- 
tery foundation.  A  small  amount  of  rock,  too,  was  met  with  in  the  excavation  for 
guardroom  No.  1.  It  is  probable  that  the  actual  amount  of  material  was  far  in 
excess  of  the  estimate,  because  of  the  fact  that  the  sand  would  stand  at  only  a  very 
gradual  slope,  necessitating  the  removal  of  a  great  amount  not  originally  reckoned 
upon.  This  fact,  together  with  a  very  long  and  high  haul  of  material,  resulting 
from  the  extremely  large  quantity  of  earth  to  be  bandied,  made  the  cost  of  excava- 
tion larger  than  estimated. 

In  September  the  excavation  had  progressed  so  far  that  the  foundations  for  the 
magazine  buildings  could  be  laid.  In  the  meantime  the  construction  of  framework 
for  magazines  and  passages  was  going  on.  The  concrete  work  on  platforms  of  pit 
No.  4  was  finished  during  September.  In  October  platforms  of  pits  1  and  2  were 
coustructed,  as  was  also  guardroom  No.  4.  In  this  month  the  first  base  ring  was 
set  in  pit  No.  1.  The  concrete  put  in  up  to  this  time  was  all  hand  mixed.  By  the 
27th  the  forms  for  magazines  8  and  4  were  up,  the  concrete  mixer  and  approaches 
thereto  were  completed,  and  the  making  of  concrete  by  machine  commenced  on  that 
day.  The  plant  was  probably  more  perfectly  installed  than  it  had  ever  been  before 
on  the  works  here.  This  was  possible  without  incurring  great  expense,  mainly 
because  of  the  great  height  that  the  mound  resulting  from  excavation  reached.  The 
road  that  had  been  used  m  excavating  was  somewhat  improved,  so  that  the  material 
to  be  used  could  easily  be  hauled  over  it  to  the  mixer.  This  latter  occupied  a  posi- 
tion between  the  site  of  the  battery  and  the  mound  resulting  from  material  exca- 
vated. From  the  road  above  referred  to  it  was  then  necessary  to  constrtict  approaches 
to  the  mixer.  The  additional  height  enabled  the  use  of  a  gravity  supnly  through- 
out in  famishing  material  to  the  mixer.  The  largest  number  of  barrels  of  cement 
ever  used  before  in  one  day  of  eight  hours  was  114;  on  this  work  it  reached  200,  and 
the  average  number  per  day  during  all  the  time  the  mixer  was  in  continuous  opera- 
tion was  only  three  or  four  less.  The  ooncre  te  work  on  magazines  3  and  4  was  finished 
November  6;  on  the  10th  the  forms  for  magazines  1  and  2  were  up  and  concretiniF  was 
commenced,  being  completed  on  the  19th.    The  mortar  platforms  of  pit  No.  S  and 

faardroom  No.  4  were  built  during  the  month,  handmade  concrete  being  used, 
be  retaining  walls  around  the  pits  were  built  as  quickly  as  the  forms  could  be  put 
up.    The  setting  of  base  rings  was  continued  as  they  were  received. 

On  the  26th  of  November  the  forms  for  the  administration  building  were  up  and 
by  the  end  of  the  month  nearly  all  the  concrete  was  in. 

On  the  17th  back  filling  was  commenced  over  the  guardrooms  at  the  ends  of  the 
battery  and  continued  until  completed.    In  the  miantlme  the  mixing  plant  was 
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taken  down  and  back  fill  over  magazines  and  administration  bnilding  began.  This 
was  not  completed  antil  February  12,  1898.  The  fact  that  the  amount  of  money 
expended  on  back  fill,  notwithstanding  its  beine  done  in  the  most  approved  method, 
exceeded  the  estimate,  confirms  the  statement  uiat  the  excavation  was  far  in  excess 
of  the  estimated  amount.  The  12th  of  February  then  marks  the  date  of  the  prac- 
tical completion  of  Mortar  Battery  No.  2.  All  work  that  remained  after  that  date 
was  that  of  finishing  up,  and  this  was  done  as  expeditiously  as  the  conditions  per- 
mitted. The  sewerage  system  of  the  battery  is  complete  in  ever^  respect.  Two 
large  latrines  for  the  enlisted  men  and  one  for  the  ofiBcers  are  provided.  The  total 
amount  of  concrete  put  in  by  machine  was  9,543  cubic  yards.  The  last  base  ring 
was  set  in  March.  The  carriages,  except  the  first,  were  mounted  b^  the  artillery, 
except  such  assistance  as  the  Engineer  Department  rendered  in  hauling  the  parts  to 
the  mortar  pita.    No  mortars  have  yet  been  received. 

Statement  of  expendituren. 

Excavation,  43,500  yards,  at  51  cents $22,411.91 

BackfiU,  45,850  cubic  yards,  at  23  cents 10,545.13 

Sodding  and  top-dressing 3,255.95 

Forms,  labor,  $3,846.21;  material,  $2,891.87 6,738.08 

Concrete  work,  9,920  cubic  yards,  at  $4.28 42,457.39 

I-beams,  bolts,  andeyebolts 5,232.39 

Ventilators,  flue  lining 294.81 

Drains,  sumps  and  grates 1,807.48 

Plastering,  poin ting,  and  whitewashing  walls 2, 751. 00 

Parafflne  painting  walls 854.31 

Top  finish  of  sidewalks  and  terreplein 874.75 

Top  finish  of  floors 1,120.52 

Hard  finish  of  administration  building 103.00 

Taking  down  forms 988.25 

Taking  down  concrete  plant 281.00 

Roads,  labor,  macadam,  etc 5,140.87 

Setting  base  rings 603.50 

Trolleys 2,246.56 

Speaking  tubes - 237.18 

Latrines 779.44 

Doors 2,201.19 

Buildings,  smithy,  etc ^ 231.04 

Wooden  stairs 89.12 

Water  supply 357.68 

Repair  of  carts  and  wagons 596.74 

Shoeing  horses 978.31 

Stables,  forage,  supplies,  and  labor 4,564.21 

Cement  testing 229.00 

Policing 411.50 

Survey  and  mapping  of  fortifications 1,138.00  ' 

Holidays 2,063.00 

Field  office 1,956.00 

Town  office 1,665,06 

Materials,  tools,  etc 336.35 

Sundries 285.01 

Moving  and  mounting  carriages 192.00 

Firing  boxes 113.13 

Handrails 64.86 

Total 126,195.72 

General  charges : 

Stables 1,446.57 

Repairs  to  fences 225.75 

Repair  to  McDowell  avenue 301.00 

Surveys,  mapping  of  fortifcations 386.17 

Cement  testing 78.00 

Field  office 480.00 

Town  office 658.10 

Miscellaneons 381.38 

Total 8,956.97 

•  •••••• 

Very  respectfully,  yonr  obedient  servant, 

Louis  C.  Wolf, 
Additional  Second  Lieutenant,  Corps  of  Engineers,  U,  5.  A 
Col.  Chas.  R.  Suteb, 

Corps  of  Engineers,  U.  S,  A, 
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HATIONAL  DSFBirSB. 

Ukitbd  Statks  EirOIKBSR  Ofitcb, 

San  FrandaoOf  Cah,  June  SO,  189S, 

OoLomiL:  I  hare  the  honor  to  ftahmit  the  following  report  on  the  constooction  of 
one  8-inoh  emplacement  on  an  island  in  San  Franciaoo  Bay,  under  the  appropriatioa 
for  '<  National  Defense/'  act  of  March  9, 1898: 

Work  was  commenced  on  April  1,  1898.  For  a  considerable  period  all  work  was 
preparatory  for  the  main  work  on  the  battery.  It  involved  the  bnilding  of  stables, 
qaarters,  cook  house,  blacksmith  shop,  and  office,  the  repair  of  wharf  and  road,  and 
the  cleaning  of  the  quarry.  By  the  23d  it  had  so  far  progressed  that  the  main  work 
could  be  commenced.  On  that  day  a  considerable  force  commenced  on  the  excava- 
tion ;  it  was  completed  on  May  13.  In  the  excavation  for  the  magazine  building  no 
difficulty  at  all  was  experienced.  Bock  was  encountered  near  the  front  end  of  the 
magazine,  but  since  it  was  solid  it  was  allowed  to  form  part  of  the  wall  of  the  mag- 
azine. The  position  of  the  gun  platform  was  marked  by  a  rough  outcropping  of 
rock,  and  here,  owing  to  the  difficulty  of  working  the  rook,  whieh  resulted  partly 
from  its  hardness  and  partly  from  the  fact  that  it  consisted  of  a  great  number  of 
bowlders  surrounded  by  a  softer  material  upon  which  a  blast  would  hare  bat  little 
effect,  the  excavation  proceeded  only  slowly  and  under  heavy  expense.  On  the  6th 
of  May  the  foundation  for  magazine  was  put  in;  on  the  morning  of  the  16th  the 
main  concrete  work  oommenoea  and  whs  continued  until  the  evening  of  the  20th, 
when,  owing,  to  lack  of  fnnds,  work  ceased.  The  eonoreting  had  reached  2  or  3  feet 
above  the  ceiling  of  the  rooms.  On  the  27th  work  was  resumed,  an  additional  allot- 
ment having  been  made,  and  it  was  carried  on  until  June  20,  at  whieh  time  the 
emplacement  was  completed.  The  cost  of  this  emplacement  was  much  increased  by 
the  great  amount  of  preparatory  work  necessary,  the  long  and  heavy  roads  over 
which  all  material  had  to  be  brought,  and  the  high  prices  of  cement,  lumber,  and 
forage  at  the  time.  The  work  was  pushed  to  completion  as  rapidly  as  possible 
considering  the  circnmstanoes. 

Statement  of  expenditurea. 

Quarters,  buildings,  etc $8,417.78 

Bepair  of  wharf 168.00 

Bepair  of  roads 142.00 

Quarry  plant  and  cleaning  quarry 1,687.21 

Excavation 2,962.75 

Forms,  labor  and  material ,. 1,491.46 

Quarrying  rock,  $2,694.20;  concrete  work,  material  and  labor,  $9,371.17 

(2,300  cable  yards  of  concrete  at  $5.26) 12,065.37 

Steel  bolts  and  I-beams 412.48 

Plastering  and  pointing 82.00 

Top  finish,  floors  and  sidewalks 336.00 

Backfill 1,520.85 

"Water  supply  for  oamp 876.54 

Watersupply  for  battery 444.75 

Moving  machinery,  pumping  water,  etc 145.00 

Hanling  and  shippin g  material  to  site 498. 98 

Stables 8,110.45 

Speaking  tubes 68.66 

Doors 443.09 

Drains  and  sewers 96.96 

Survey 180.92 

Town  office 294.01 

Field  office 646.00 

Steamer  Yoaemite 161.60 

Holidays 237.25 

Tools,  materials,  etc.,  for  buildings 866.76 

Material  and  tools  in  quarry  plant 365.19 

Material  and  tools  for  emplacement 226.95 

Smithjr 357.70 

Supplies  and  implements  for  stables 70.96 

Watchman 119.00 

Sundries 181.66 

TroUeys 125.00 

Total 82.600.00 

Very  respectfnlly,  your  obedient  servant, 

Louis  C.  Wolf, 
Additiimal  Second  Lieutenant,  Chrpe  of  JSngineere,  U,  S.  A. 
Col.  Charles  R.  Sutbr, 

Corpe  of  Engineere,  U,  8,  A. 
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TOBFBDO  DEFENSE  OF  BAN  FRANCISCO. 

Torpedo  casemates. — An  estimate  of  the  cost  of  repairs  to  the  torpedo 
casemate  on  an  Island  in  the  bay  was  submitted  November  27, 1895, 
amonnting  to  $1,100,  and  but  $900  was  allowed  by  Department  letter  of 
July  8, 1896.  This  estimate  was  based  on  the  condition  of  affairs  at  the 
time  of  the  estimate,  and  on  July  2, 1896,  aii  insx>ection  showed  great 
change.  The  shore  had  been  very  much  eroded,  and  it  will  now  cost  a 
far  greater  sum  than  the  original  estimate.  It  is  proposed  to  wait  for 
the  present  to  see  if  this  erosion  continues,  or  is  the  result  of  a  south- 
east storm  of  very  unusual  intensity,  in  which  latter  ease  the  shore 
may  build  up  again. 

Money  statement* 

Jnly  1, 1897,  bftlanoe  nnexpended $900.00 

Jane^,  1898,  balanoe  nnezpended  and  available 900.00 

A  project  was  submitted  May  11, 1897,  for  the  construction  of  another 
torpedo  casemate  and  gallery,  to  be  located  on  the  same  island,  and  by 
Department  indorsement  of  May  21, 1897,  the  sum  of  $8,000  was  allotted 
for  the  work.  In  July,  1897,  excavation  for  the  casemate  was  com- 
menced, and  completed  in  August.  The  concrete  work  was  then  com- 
menced, and  completed  in  October,  the  casemate  being  finally  finished 
and  ready  for  occupancy  in  November,  1897.  The  work  was  done  by 
hired  labor. 

Money  statement. 

July  1, 1897,  balance  unexpended $8,000.00 

Jane  30, 18S^,  amonnt  expended  during  fiscal  year 7,806.48 

June  90, 1898,  balance  unexpended  and  available 193.52 

TOBPEBO  STATION  AT  YEBBA  BUENA  ISLAND. 

Preservation  and  repair  of  fortifications. — During  the  year  the  keeper 
was  employed  in  attending  to  the  care  and  preservation  of  the  tori>edo 
materia]  and  other  engineer  property  stored  in  the  shed,  in  attending 
to  the  water  supply,  in  the  general  policing  of  the  station,  and  in  ren- 
dering general  assistance  in  the  torpedo  defense  of  the  harbor,  as  well 
as  at  all  times  when  work  was  going  on  at  the  station. 

Money  statement. 

July  I2I897.  balance  unexpended $1,329.01 

June  30, 1898,  expended  during  fiscal  year 721.12 

June  30, 1898,  balance  unexpended  and  available 607.89 

Cable  tanks, — At  the  beginning  of  the  fiscal  year  this  work  was  only 
awaiting  the  arrival  of  the  overhead  traveler  from  the  East.  This  was 
received  early  in  the  fiscal  year,  installed  and  tested,  and  the  work 
finally  completed  in  August,  1897.  The  cable  tanks  are  now  ready  for 
the  storage  of  torpedo  cable. 

Mon^  sftatemsnU 

June  90, 1897,  balance  unexpended $2,310.57 

JnneSO,  1898,  expended  dunng  fiscal  year 2,310.57 

Torpedo  shed. — During  the  fiscal  year  an  overhead  traveler,  fitted 
with  a  Yale- Weston  triplex  block,  for  handling  torpedo  anchors,  was 
installed,  and  the  doors,  which  had  never  worked  properly,  were  taken 
down  and  remodeled.  With  the  exception  of  some  racks,  still  to  be 
built,  the  shed  is  completed. 
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Money  statement 

June  30, 1897,  balance  uDexpended $1,210.29 

June  SO,  1898,  expended  dnnng  fiscal  year 613.01 

June  30, 1898,  balance  unexpended 697.28 

Construction  of  a  wharf  a  keeper^ s  dwelling^  and  for  a  water  supply. — 
Fothing  was  done  on  this  work  during  the  fiscal  year. 

Money  statement. 

Jnne  SO,  1897,  balance  unexpended  and  ayailable $4, 616. 68 

June  SO,  1898,  balance  unexpended  and  available 4, 616. 68 

NATIONAX.  DEFENSE. 

An  allotment  of  $2,000  was  made  for  this  work  on  March  18, 1898, 
from  the  appropriation  for  "  National  Defense,"  act  of  March  9, 1898; 
a  farther  allotment  of  $15,000  on  April  4,  1898,  and  on  April  24, 
1898,  an  additional  $30,000  was  allotted  from  the  same  appropriation, 
making  a  total  available  of  $47,000. 

As  soon  as  instructions  were  received,  in  March,  1898,  to  commence 
on  the  torpedo  defense  of  San  Francisco  Bay,  arrangements  were  made 
to  purchase  such  dynamite  as  might  be  required,  at  15.8  cents  per 
pound;  and  as  there  was  no  cable  whatever  at  the  torpedo  station  here 
for  the  work,  all  the  submarine  cable  in  the  city  was  secured,  and  such 
insulated  wire  as  could  be  obtained  was  purchased  for  the  purpose  of 
having  it  made  into  cable.  Switch  boxes  for  triple-junction  boxes 
were  loaded  with  cut-ofi's,  and  every  preparation  made  that  the  avail- 
able material  permitted. 

As  the  casemates  which  it  was  proposed  to  use  in  the  emergency 
line  of  mines  to  be  laid  were  not  large  enough  for  the  engines,  rotary 
transformers,  and  storage  batteries,  a  shed,  covered  with  corrugated 
iron,  was  erected  alongside  each  casemate,  and  a  trough  was  built,  in 
which  about  70  covered  wires,  each  about  1,500  feet  long,  were  laid  to 
a  small  shed  on  the  edge  of  the  water,  in  which  the  submarine  cables 
were  gathered.    By  this  method  much  submarine  cable  was  saved. 

Up  to  the  end  of  the  fiscal  year  18^  miles  of  multiple  cable  and  32  miles 
of  single  cable  were  received  from  the  Engineer  Depot,  about  1 J  miles  of 
single  and  2^  miles  of  multiple  cable  purchased  and  armored  here,  and 
sufficient  covered  wire  to  make  the  connections  between  the  casemate 
and  the  shed  on  the  edge  of  the  water  was  also  purchased  here.  Thirty 
thousand  pounds  of  dynamite  were  also,  purchased.  Circuit  closers, 
regulators,  telephone  apparatus,  rotary  transformers,  switch  boards, 
disconnectors,  and  multiple-cable  boxes  have  also  been  received  from 
the  Engineer  Depot. 

The  first  mine  was  planted  on  June  11, 1898,  and  up  to  the  end  of  the 
fiscal  year  42  mines  had  been  placed  in  position,  grand-junction  boxes 
ha<l  been  located,  and  cable  laid  for  two  more  grand  groups. 

The  force  at  work  consists  of  1  commissioned  ofQcer,  6  enlisted  men, 
and  about  20  civilians,  comprising  boatmen,  riggers,  and  laborers.  We 
have  a  fine  tugboat,  derrick,  scow,  scow-schooner,  and  different  kinds  of 
boats  for  the  service;  but,  although  work  is  commenced  at  daybreak 
every  morning  in  order  to  avoid  the  violent  trade  winds  which  blow 
strongly  every  day  alter  about  11  or  12  o'clock,  the  continued  rough 
seas  and  strong  and  uneven  currents  have  rendered  the  progress  very 
slow  and  less  satisfactory  than  was  hoped  for. 

Lieut.  Francis  R.  Shunk,  Corps  of  Engineers,  has  been  and  still  is  in 
local  charge  of  the  work.  Lieut.  M.  L.  Walker,  Corps  of  Engineers, 
was  also  engaged  on  the  work  until  May  24, 1898,  when  he  was  relieved 
by  telegraphic  orders. 
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Money  statement 

March  18, 1898,  amount  allotted $2,000.00 

April  4, 1898,  amount  allotted 15,000.00 

April  24, 1898,  amount  allotted 30,000.00 

47,000.00 

June  30, 1898,  amount  expended  to  end  of  fiscal  year 29, 660. 72 

June  30, 1898,  balance  unexpended  at  end  of  fiscal  year 17, 339. 28 

June  30, 1898,  outstanding  liabilities  at  end  of  fiscal  year 500. 00 

June  SO,  1898,  balance  available  at  end  of  fiscal  year 16, 839. 28 


4  V. 

DEFENSES  OF  MOUTH  OF  COLUMBIA  EIVEB,  OREGON  AND  WASHINGTON. 

Officer  in  charge.  Maj.  Walter  L.  Fisk,  Corps  of  Engineers ;  assistants, 
Maj.  Clement  A.  F.  Flagler,  U.  S.  Volunteers,  Captain,  Corps  of  Engi- 
neers, to  December  11, 1897,  and  Lieut.  William  D.  Connor,  Corps  of 
Engineers,  from  September  30, 1897,  to  April  11, 1898;  Division  Engi- 
neer, Col.  Charles  E.  Suter,  Corps  of  Engineers. 

On  June  30, 1897,  the  work  then  under  construction  was  the  10-inch- 
gun  battery,  electric-light  station,  and  a  mining  casemate  at  one  site,  and 
the 8inch  gun  battery,  and  a  mining  casemate  at  another  location. 

At  the  beginning  of  the  present  fiscal  year  the  condition  of  the  works 
was  as  follows: 

Four  empldcements  for  lOinch  rifles^  disappearing  carriages. — ^These 
emplacements  were  practically  completed,  with  the  disa])pearing  car- 
riages, L.  F.,  model  1894,  mounted  in  emplacements  Fos.  2, 3,  and  4, 
the  guns  received  and  on  their  way  to  the  battery  to  be  mounted.  The 
battery  fill  was  very  nearly  finished  and  the  parados  fill  had  been  car- 
ried to  elevation  40  feet,  its  completed  height  being  at  reference  54.8 
feet.  For  the  electric- light  station,  built  in  the  parados,  the  concrete 
work  was  done,  except  the  floors  of  the  rooms. 

Mining  casemate  (first  site). — The  concreting  had  been  finished, 
including  the  covered  gallery. 

Two  emplacements  for  8-inch  rifles^  disappearing  carriages. — ^The  neces- 
sary quarters,  shops,  and  other  buildings,  railroad  tracks  and  tres- 
tles, etc.,  had  been  erected,  and  the  receiving  wharf  completed.  The 
concrete  plant  was  practically  finished,  with  the  concrete  materials  on 
the  ground.  The  excavation  of  the  site  for  the  emplacements  had  been 
made. 

Mining  casemate  {second  site). — Plans  and  estimates  for  its  construc- 
tion had  been  approved,  but  no  work  had  been  done  upon  it. 

OPERATIONS  DUBING  THE  FISCAL  YEAR. 

Ten-inch  gun  battery,  four  emplacements. — ^The  three  10-inch  guns 
were  mounted  in  emplacements  2, 3,  and  4,  in  July.  The  disappearing 
carriage  (L.  F.,  model  1896)  for  emplacement  No.  1  was  received  early 
in  February  and  then  mounted,  and  the  gun  for  it  unloaded  from  barge 
March  3  and  mounted  on  March  20.  The  guns  and  carriages  in 
emplacements  2,  3,  and  4  were  painted  and  the  traverse  rings  oriented 
and  marked.  Eear  stairways  were  built  for  the  emplacements  and 
hand  rails  put  around  the  loading  platforms. 
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The  parapet,  parados,  and  rear  fills  were  completed  and  sodded. 
The  total  amount  of  sand  deposited  for  these  fills  was  107,530  cubic 
yards,  car  measurement.  A  concrete  parapet  apron  was  put  in  for 
each  gun.  The  total  amount  of  concrete  placed  for  the  four  emplace- 
ments was  13y208  cubic  yards;  1,105  cubic  yards  of  this  was  large  rock 
in  pieces. 

A  12-inch  sewer-pipe  line,  1,020  feet  long,  with  manhole  and  silt 
basin,  was  laid  from  the  battery  to  the  Swash  Lake,  snr&ce  drains 
and  road  gutter  put  in,  all  water  connections  made,  and  the  ground  in 
rear  of  the  emplacements  surfaced  and  covered  with  cinders. 

This  battery^  as  well  as  other  work  under  construction  and  projected, 
is  to  be  electrically  lighted,  and  all  wire  connections  and  lamps  for 
these  emplacements  are  up  and  in  working  order.  A  storage  battery 
of  52  cells  is  also  provided  for  and  installed,  ready  for  chargiug. 

These  four  emplacements  are  now  entirely  completed,  excepting  the 
steel  cover  for  the  observation  station,  with  ammunition  carriers, 
cranes,  etc,  and  were  turned  over  to  the  commanding  officer,  Fwt 
Ganby,  March  16,  when  an  officer  of  the  artillery,  with  a  small  detach- 
ment, took  charge  of  the  battery. 

The  electric-light  station  was  completed,  683  cubic  yards  of  concrete 
having  been  used  in  its  construction.  It  has  a  central  boiler  room  16 
feet  by  28  feet,  and  two  engine  and  dynamo  rooms,  each  11  feet  by  28 
feet.  Provision  has  been  made  to  light  the  emplacements  and  to  run 
the  crane  motors  of  all  defense  works  and  two  search  lights  at  this  place 
from  this  one  main  station.  The  plant  installed  for  this  purpose  con- 
sists of  one  Westinghoiise  56^  kilowatts,  12£i-volt  multipolar  compound 
wound  dynamo,  with  BwitchtK)ard  and  fittings,  and  an  ^  Ideal"  65-hor8e 
power  engine,  for  which  steam  is  friruished  from  an  80-horsepower  loco- 
motive boiler.  This  plant  was  given  a  very  satisfactory  24-hoar  con- 
tinuous test  under  frill  load  before  acceptance.  All  wire  conneetions 
have  been  made  with  the  10-inch  battery  and  the  mortar  battery,  and 
the  dynamo  and  switch  board  are  arranged  to  be  operated  in  connection 
with  the  storage  batteries. 

At  the  close  of  the  year  preparations  were  being  made  for  the  con- 
struction of  two  additional  emplacements  for  10-inch  guns,  disappear- 
ing carriages,  A.  E.  F.,  model  1896,  plans  and  estimates  for  which  were 
called  for  in  letter  from  Chief  of  Engineers,  dated  June  4, 1898. 

Mining  casemate  (first  site). — This  was  completed,  including  750  fiaet 
of  gallery.  Seven  hundred  and  eighteen  cubic  yards  of  concrete  and 
12,263  cubic  yards  of  sand,  car  measurement,  for  protection  were  used 
for  its  construction.  In  the  casemate  all  shelves,  tables,  well  covers, 
etc.,  were  put  in. 

Surface  drains  were  laid  around  the  casemate  fill,  emptying  into  the 
moat  of  the  old  fort. 

JSmplacements  far  eight  12-inoh  mortars. — Work  on  this  battery  was 
commenced  in  August,  clearing  and  grubbing  the  site.  A  surface  rul- 
road  track,  1,950  feet  long,  had  to  be  laid  to  connect  with  the  existing 
system  of  tracks,  and  for  the  concreting  and  the  dumping  of  sand  for 
the  parapet  fill  a  switch-back  trestle,  2,000  feet  long  and  rising  32  feet 
above  the  level  of  the  ground,  was  constructed,  connecting  with  the  old 
parados  tracks,  and  then  to  the  steam  shovel  pit.  To  obtain  sand  for 
the  mortar  battery  fill,  the  tracks  in  the  sand  pit  were  extended  1,200 
feet 

Goncreting  was  commenced  on  October  8,  and,  excepting  the  mortar 
and  loading  platforms  and  floors,  completed  January  20,  during  whidi 
time  5,957  cubic  yards  of  concrete  was  placed;  216  cubic  yards  have 
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siiioe  been  laid  for  floors  in  pit  No*  1,  and  with  the  remaiDing  110  cnbic 
yards  to  be  placed  in  pit  No.  2  the  total  number  of  yards  of  concrete 
for  this  battery  will  be  6,283. 

The  damping  of  sand  for  the  parapet  fill  began  January  21  and  ended 
in  April,  39,740  cabic  yards  of  sand,  car  measurement  having  been 
deposited.    The  fill  was  sodded. 

A  12-inch  sewer-pipe  line,  1,280  feet  long,  was  laid  from  the  mortar 
battery  to  the  Swash  Lake,  having  on  its  line  the  necessary  manholes 
and  silt  basins. 

The  10-inch  batteory  and  the  mortar  battery  sewers  empty  into  the 
Swash  Lake,  which  itself  is  the  receptacle  for  the  drainage  water  from 
the  low  lands  on  and  about  the  reservation.  During  the  rainy  season 
this  Swash  Lake  at  times  rose  to  elevation  nearly  12  feet,  the  level  of 
the  floors  of  the  10-inch  battery.  To  guard  against  inundation  and  to 
effectually  control  the  surface  of  the  lake  at  a  desired  level,  a  wooden 
box  drain,  3  feet  by  10  feet  in  cross  section,  was  constructed  during  Sep- 
tember and  Octooer,  and  during  the  wet  and  stormy  season  was  found 
to  work  satisfactorily. 

The  foundation  of  the  mortar  battery  was  tile  drained  and  surface 
drains  put  down  in  the  rear  of  the  battery,  together  with  all  water 
oonnections  from  a  2-inch  main  connecting  with  the  post  water  supply. 

The  first  mortar  carriage.  No.  119,  model  1896,  was  received  March  13. 
Biz  additioual  carriages,  also  of  model  1896,  have  arrived  since  this 
date^  the  last  June  13,  and  all  of  them  have  been  mounted.  Pit  No.  1 
has  its  four  carriages  in  place  and  is  completed,  the  mortar  and  loading 
platforms  concrete,  and  granolithic  top  finish.  The  concreting  of  pit 
No.  2  can  not  advantageously  be  done  until  the  last  carriage  has  been 
received  and  mounted.  No  mortars  have  yet  been  received.  The  wir- 
ing for  the  electric  lighting  of  the  battery  has  been  done  and  the  stor- 
age battery  of  52  cells,  with  switch  board,  installed,  ready  for  charging. 

The  mortar  batte^  is  essentially  completed.  The  principal  work 
remaining  to  be  done  is  the  mounting  of  the  last  carriage,  and  the  con- 
creting and  finishing  of  the  mortar  and  loading  platforms  in  pit  No.  2, 
removal  of  railroad  trestle  in  rear  of  battery,  and  the  cleaning  up 
about  and  the  finishing  of  the  grounds. 

Cable  tanJc-^On  April  4, 1898,  the  sum  of  $2,000  was  allotted  from 
the  appropriation  for  ^< Torpedoes  for  Harbor  Defense''  for  the  con- 
struction of  a  cable  tank  and  railroad  for  the  wet  storage  of  submarine 
cables.  The  work  of  oonstruction  began  in  April  and  was  completed 
in  May. 

To  connect  this  cable  tank  with  the  exiBting  system  of  tracks  a  sur- 
fiaice  track  900  feet  long  had  to  be  constructed.  This  track  will  also  be 
used  for  a  second  tank,  and  a  torpedo  storehouse  remaining  to  be  built. 
A  house  was  built  over  this  tank,  which  is  also  provided  with  an  over* 
head  traveler,  having  a  span  of  18  feet  6  inches  and  a  capacity  of  4 
tons,  for  convenience  in  handling  the  reels. 

Preparations  are  being  made  for  the  construction  of  a  second  cable 
tank,  authorized  by  telegram  from  the  Ghief  of  Engineers,  dated  June 
29,1898. 

By  the  direction  of  the  Chief  of  Engineers,  two  10-inch  S.  B.  guns, 
Nos.  18  and  19,  in  the  left  face  of  the  old  rort,  were  dismounted  in 
November  for  the  building  of  a  15-inch  front-pintle  platform  on  the  site 
occupied  by  them.  The  new  platform  was  built  in  December,  and  upon 
the  arrival  of  the  new  carriage  from  San  Francisco,  May  11,  it  was 
mounted,  and  the  15-inch  S.  B.  gun  moved  from  the  old  center-pintle 
idatform  and  mounted  in  the  new  carnage. 
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The  constractioQ  of  the  platform  for  15 -inch  smooth-bores  was  pro- 
vided for  by  allotment  of  June  14, 1897,  from  appropriation  for  "Pres- 
ervation and  Repair  of  Fortifications." 

Repairs:  The  old  jetty  shore  and  wharf  trestle  tracks,  built  in  1885 
and  1886,  were  in  such  bad  condition  that  it  was  unsafe  longer  to  run 
trains  over  them,  and  repairs  to  them  could  no  longer  be  postponed. 
The  cheapest  way  to  accomplish  the  repairs  was  to  fill  in  the  trestles 
with  sand,  using  the  steam  shovel  for  loading  the  dump  cars.  Ten 
thousand  seven  hundred  and  sixty-seven  cubic  yards  of  sand  was 
dumped  for  that  purpose. 

The  foundation  of  the  water-supply  tank  had  to  be  renewed,  a  new 
windmill  tower  built,  and  a  new  driven  well  put  down,  using  a  2-inch 
pipe  driven  80  feet. 

Two  emplacements  for  d-inoh  rifles^  disappearing  carriages. — Concret- 
ing for  these  began  July  7,  and,  except  finishing  of  floors,  stairways, 
and  platforms,  was  completed  September  11.  The  excavation  in  the 
rear  of  the  emplacements  was  not  finished  until  near  the  end  of  the 
fiscal  year,  the  material  to  be  moved  being  mostly  rock. 

The  total  amount  of  excavation,  including  the  roadway  between 
emplacements  2  and  3  was  15,860  cubic  yards,  of  which  12,475  cubic 
yards  was  earth  and  3,385  cubic  yards  rock  excavation,  4,300  cubic 
yards  of  the  12,475  was  excavated  some  distance  in  front  of  the  emplace- 
ments to  secure  the  desired  field  of  fire  for  the  gun  in  emplacement 
No.  2.  Of  the  amount  of  material  excavated  for  the  emplacements 
9,000  cubic  yards  was  deposited  as  fill  in  the  parapet.  The  amount  of 
concrete  placed  was  4,500  cubic  yards.  About  17  per  cent  of  rock  in 
large  pieces  from  the  rock  excavation  was  incorporated  in  the  concrete 
construction.  The  parapet  and  rear  excavation  slopes  were  sodded, 
and  the  roadway  graded  and  finished  off  with  a  layer  of  rotten  rock. 

All  sewers,  surface  drains,  water  connections,  and  the  concrete  road 
gutter  are  in,  loading  platform,  handrails,  and  iron  stairways  up,  and 
all  ironwork  and  doors  painted. 

Three  8inch  B.  L.  rifles  and  one  8-inch  disappearing  carriage,  L. F., 
model  1896,  were  received  January  24.  The  carriage  with  its  gun  was 
mounted  March  25.  A  second  8  inch  cairiage,  L.  F.,  model  1896, 
arrived  April  22,  and,  together  with  the  gun,  was  mounted  on  April  25. 

After  the  parapet  fill  had  taken  its  fidl  settlement  concrete  aprons 
were  put  in  for  the  two  guns. 

This  batteiy  is  now  entirely  finished,  complete  with  ammunition 
lifts,  cranes,  carriers,  etc..  except  the  steel  cover  of  the  observation 
station  and  the  wiring  and  lamps  for  the  electric  lighting. 

Emplacements  for  one  d4nch  riflCj  experimental  disappearing  carriagej 
model  1894. — In  August  excavation  of  the  site  of  the  emplacement  was 
commenced,  but  not  completed  until  December,  owing  to  the  large 
amount  of  rock  to  be  removed.  The  rock  excavation  was  1,705  cubic 
yards  and  that  of  earth  3,910  cubic  yards,  1.755  cubic  yards  of  which 
was  used  in  the  parapet  fill.  Ooncreting  began  January  3  and  was 
completed,  with  the  exception  of  floors,  stairs,  and  platforms,  February 
17.  The  total  amount  of  concrete  used  in  the  construction  of  this 
emplacement  was  2,805  cubic  yards,  and  about  17  per  cent  of  this  was 
rock  in  pieces  from  the  rock  excavation. 

The  parapet  fill  was  completed  and  sodded  and  the  concrete  apron 
put  in  and  the  ground  surfaced. 

The  sewer,  drains,  water  connections,  railings,  and  stairs  are  in  and 
all  painting  done. 

This  emplacement  was  fully  completed  in  May,  excepting  the  obser- 
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▼ation  station  steel  cover,  and  the  wiring  and  lamps  for  the  lighting  of 
the  rooms  and  passages. 

The  experimental  carriage,  model  1894,  has  not  yet  been  received. 

For  the  electric  lighting  of  all  fortification  works  at  Chinook  Point 
an  electric-light  station  is  being  constructed.  It  has  two  rooms — the 
boiler  room,  16  feet  by  32  feet,  and  the  engine  and  dynamo  room,  11  feet 
by  32  feet.  One  thousand  nine  hundred  and  eighty-five  cubic  yards  of 
earth  and  380  of  rock  were  excavated  for  the  site  of  this  structure. 
Concreting  began  June  17  and  was  completed  by  the  end  of  the  month, 
excepting  the  floors,  smokestack,  and  the  plastering.  Four  hundred 
cubic  yards  of  concrete  was  placed  for  the  building.  The  back  fill  still 
remains  to  be  done.  The  electric-light  plant  has  not  yet  been  pur- 
chased nor  the  wiring  strung. 

Mining  casemate  {second  site). — Work  upon  this  commenced  in  Sep- 
tember. The  casemate  is  entirely  sunk  into  the  ground  and  the  exca- 
vation necessary  to  be  made  before  the  concrete  foundation  could  be 
put  in  was  4,177  cubic  yards  of  stiff  clay.  Six  hundred  and  thirty- five 
cubic  yards  of  concrete  was  laid  for  the  casemate,  which  includes  a 
gallery  400  feet  long,  all  of  which  was  completed  early  in  March.  The 
amount  of  earth  back  fill  after  the  completion  of  the  concreting  was 
3,540  cubic  yards. 

Repairs:  In  the  wharf  built  last  year  the  piling  at  the  head  of  the 
wharf  were  being  undermined  by  the  strong  tidal  currents.  In  order 
to  protect  the  wharf  and  make  secure,  22  new  piles  were  driven.  Ko 
trouble  has  since  occurred.  At  the  shore  end  of  the  wharf  about  200 
cubic  yards  of  large  pieces  of  rock  from  the  emplacement  excavation 
was  dumped  around  the  piling  of  the  Howe  truss  abutment. 

Miscellaneous:  The  tug  O.  H.  Mendell  had  the  stern  of  the  hull 
partly  rebuilt,  and  the  rock  and  sand  barges,  dump  and  flat  cars,  and 
locomotives  were  given  the  necessary  running  repairs. 

The  fortification  work  has  been  done  by  the  Government  by  hired 
labor,  with  material  ]>urchased  under  sealed  proposals. 

All  guns  and  carriages  were  mounted  by  the  Engineer  Department. 

Money  statements. 

GUN  AND  MORTAR   BATTERIES. 

Jnly  1, 1897, balance  unexpended $77,403.41 

July  9, 1897  amount  allotted 37,400.00 

August  4, 1897,  amount  allotted 20,000  00 

August  14, 1897,  amount  allotted 71,000.00 

205,803.41 
June  30, 1898,  amount  expended  during  the  fiscal  year 180, 857. 39 

July  1,1898,  balance  unexpended 24,946.02 

July  1,1898,  outstanding  liabilities 7,897.21 

July  1, 1898,  balance  avaUable 17,048.81 

TORPEDOES  FOR  HARBOR  DEFENSE. 

Mining  oasemate  and  cable  tank  {at  first  site), 

July  1, 1897,  amount  unexpended $6, 475. 84 

April  4, 1898,  allotted  for  cable  tank 2,000.00 

$8,475.84 

June  30, 1898,  amount  expended  during  the  fiscal  year 7, 488. 57 

July  1, 1898,  balance  unexpended 987.27 

July  1, 1898,  outstanding  liabilities 84.32 

July  I,  1^08.  balance  available 902.95 
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MkUng  oaaemate  (at  seo<md  Hte), 

Jnly  ly  1897,  balanoe  anex]>6nded $6,000.00 

June  30, 1897, expended  daring  the  fisoal  year 4,585.24 

July  1, 1898,  balance  unexpended 1,414.76 

OPERATIONS  UNDER  THE  APPROPRIATION   FOR  NATIONAIi  DEFENSE. 

An  allotmeDt  of  (4,000  was  made  April  11, 1898,  from  the  appropri- 
ation <<  National  Defense,"  act  of  March  9, 1898,  for  submarine  mines  at 
the  month  of  the  Columbia  River,  and  on  the  17th  of  the  same  month 
an  additioual  allotment  of  $4,000  was  made  for  the  same  purpose, 
together  with  $1,000  for  repair  to  gun  platforms. 

There  were  received  during  the  months,  of  April,  May,  and  June  sev- 
eral shipments  of  torpedo  materials,  including  torpedoes,  anchors,  tools, 
and  submarine  cables;  also  instruments  and  switchboard,  oil  engine, 
rotary  transformer,  storage  battery,  etc.,  for  one  casemate. 

To  accommodate  the  oil  engine,  transformer,  and  storage  battery  an 
additional  room  was  built  into  the  casemate  fill  of  solid  timber  construc- 
tion, the  overhead  timbers  covered  with  8  inches  of  concrete  to  exclude 
leakage,  with  plastered  walls  and  ceiling  and  concrete  floor.  The  room 
is  10  feet  by  18  feet,  the  concrete  walls  of  the  casemate  serving  as  two 
sides  of  the  room.  The  oil  engine,  transformer,  and  storage  battery 
have  been  placed  and  are  working  perfectly. 

All  wiring  and  connections  with  the  transformer,  storage  battery, 
switchboard,  and  instrument  have  been  made  and  testing  of  all  the 
parts  that  require  it  practically  completed. 

The  cable  gallery  is  being  uncovered  and  preparations  made  for  the 
trying  of  the  cables,  etc.  A  complete  triangulation  system  has  been 
prepared  for  the  planting  of  the  torpedoes  and  the  tracking  of  vessels. 

Fone  of  the  money  has  been  expended  on  platforms,  for  the  reason 
that  consultation  with  the  artillery  officer  in  command  of  defenses  at 
month  of  Columbia  River  developed  the  fact  that  there  were  more  guns 
ready  for  service  there  than  there  was  any  possibility  of  manning. 

Money  statements, 

NATIONAL  DEFENSE,  ACT  OF  MARCH  9,  1898. 

Submarine  mines, 

April  11,  1898,  amount  allotted $4,000.00 

AprUlS,  1898,  amount  allotted 4,000.00 

8,000.00 
June  90, 1898,  amonnt  expended  during  the  fisoal  year 676. 23 

July  1,  1898,  balance  unexpended 7,323.77 

July  1, 1898,  outstanding  liabilitiee 2,724.86 

July  1, 1898,  balance  available 4^598. 91 

B^airs  to  gun  platformB, 

April  18, 1898,  amount  allotted 1,000.00 

July  1, 1898,  amount  unexpended 1,000  00 

July  1, 1898,  balance  available 1,000.00 
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PBESEBYATION  AND  BEPAIB  OF  FOBTIFIOATIONS. 

South  side  of  river.— On  June  14, 1897,  an  aUotment  of  $1,000  was 
made  for  the  constxaction  of  one  wooden  platform  for  15-inch  Bodman 
S.  B.,  and  for  sach  repairs  to  quarters,  etc.,  as  might  seem  expiedient: 
Some  repairs  were  made  in  October,  and  by  the  1st  of  January  the 
platform  and  all  work  under  this  allotment  was  completed. 

On  April  30,  1898,  an  allotment  of  91,000  was  made  for  repairs  to 
buildings,  and  the  money  thus  appropriated  has  been  expended  on 
engineer  buildings  on  fortification  work. 

North  side  of  river. — One  hundred  and  fifty  dollars  was  allotted 
April  11, 1898,  for  repairs  to  powder  magazine  at  this  work.  At  an 
expenditure  of  $125  the  old  tin  roof  was  removed  and  a  new  tin  roof 
put  on. 

Money  statement. 

June  14, 1897,  amount  allotted $1,000.00 

April  11,  1898,  amount  aUottod 150.00 

April  30, 1898,  amount  allotted 1,000. 00 

2,150.00 
June  80, 1898,  amount  expended  during  the  fiscal  year 955.20 

July  1,  1898,  balance  unexpended 1, 194.80 

July  1, 1898,  outstanding  liabilities 1,169.80 

July  1, 1898,  balance  available 25.00 


4W. 

DEFENSES  OP  PUGET  SOUND,  WASHINGTON. 

Oflftcer  in  charge,  Oapt.  Harry  Taylor,  Corps  of  Engineers;  assistant, 
Lieut.  Meriwether  L.  Walker,  Corps  of  Engineers,  until  May  4, 1898, 
and  from  May  14, 1898;  Division  Engineer,  Col.  Charles  E.  Suter,  Corps 
of  Engineers. 

A  battery  of  four  10-inch  guns  and  two  12-inch  guns  on  nondisappear- 
ing  carriages  at  one  site,  and  four  emplacements  for  10-inch  guns  on 
disappearing  carriages  and  a  battery  for  sixteen  12-inch  mortars  at 
another  locality  have  been  under  construction  by  contract  during  the 
year. 

At  the  beginning  of  the  year  plans  for  the  2-gun  batteries  had  been 
prepared  and  approved,  proposals  for  the  6-gun  battery  had  been 
received,  and  advertisements  issued  for  the  construction  of  four  10-inch 
gun  emplacements. 

Battery  for  four  10-inch  a/nd  two  lJ2-ineh  guns. — ^The  award  of  the  con- 
tract for  this  battery  to  the  Pacific  Bridge  Company  was  approved  by 
the  Chief  of  Engineers  July  10, 1897,  and  an  allotment  of  $175,000  was 
made  July  12, 1897,  to  cover  the  payments  under  this  contract  and  the 
expenses  of  insi>ection,  etc 

Work  under  this  contract  was  commenced  July  31, 1897,  when  pile- 
driving  in  the  wharf  was  begun.  Clearing  at  the  site  of  the  battery 
was  commenced  August  0;  excavating  and  grading  was  commenced 
September  10, 1897,  and  concreting  February  10, 1898. 

According  to  the  terms  of  the  contract,  the  entire  work  should  be  com- 
pleted July  16, 1898.    The  time  allowed  by  the  specifications  was  ample 
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for  the  completion  of  the  work  had  it  been  carried  on  in  a  moderately 
energetic  manner  from  the  beginning,  bat  much  valuable  time  was  lost 
in  the  fall,  which  carried  work  which  should  have  been  done  daring  the 
pleasant  weather  season  over  into  the  winter  rainy  season,  caasing  still 
more  time  to  be  lost 

At  the  end  of  the  fiscal  year  two  of  the  10-inch  emplacements  are 
completed  so  far  as  the  heavy  work  is  concerned,  but  they  still  lack  the 
lifts,  trolleys,  and  all  other  metal  work,  and  the  general  iinishlDg  np. 
The  other  two  10-inch  emplacements  have  the  concrete  about  half  laid 
and  the  forms  for  the  balance  of  the  concrete  work  in  place.  The  two 
12-inch  emplacements  have  the  excavation  completed,  the  floors  laid, 
and  the  forms  for  the  concrete  practically  completed.  The  four  10-inch 
platforms  are  ready  to  receive  the  carriages.  The  12-inch  platforms 
will  be  put  in  in  about  three  weeks.  The  entire  contract  should  be 
completed  on  or  before  November  1,  1898. 

The  following  are  the  various  items  and  their  estimated  amounts 
included  in  the  contract  and  the  amounts  placed,  and  accepted  daring 
the  year : 


Items. 


Cleaiing;. 

EzoavHtion oabio  yards. 

Concrete: 

No.  1 do... 

No.  2 do... 

No.  8 do... 

GrsDolitfaio  snrfacing square  yards. 

Whitewashing squMresof  ]00f(«t. 

Broken  stone  for  blind  drains cubic  yards. 

*LargSTOok tons. 

Steel  beams,  etc pounds. 

Cast-iron  drain  pipe: 

8  inch linear  feet. 

6-inch do... 

Tile  drain  pipe,  6-inch do... 

OalTanizea  wronght-iron  pipe: 

24-inoh do... 

3-inch do... 

U-inch do. 


^Ung., 


,  etc pounds. 


Cast-iron  manholes, 
Boors,  steel,  double 

6  feet  by  8  feet....  number. 

4  feet  br  8  feet do... 

Boors  steel,  single  leaf: 

4  feet  by  8  fvet do... 

3  feet  by  8  feet do... 

Cranes do... 

Lifts,  liouble pairs. 

Trolley  track pounds. 

Trolleys number. 

Steel  anchor  bolts pounds. 

Cast-iron  anchor  plates do... 

HisceUsneous , do... 

Anphalting square  yards. 

Piling linear  feet. 

Lumber feetB.  M. 

Iron pounds. 


Quantity. 


Accepted 

and 

plso«d. 


178,400 

600 

2,400 

15.000 

4.500 

400 

160 

750 

164,000 

1,160 

400 

1.600 


400 
8,400 
8,600 

« 

24 

20 

13 

13 

19.000 

34 

8.400 

4,200 

1,000 

1.700 

11,000 

80.000 

7.000 


21 
94,7gl 

108 

S,7M 
46 


44 

"7e;a 

1.8» 

75 

» 

717 

1,7» 


4.021 
1.76 
1,458 


142,1m 
5,4« 


Money  statement 

Amonnt  allotted  during  fltoal  year $175,000.00 

Jane  30, 1898,  amount  expended  daring  fiscal  year 54,145.29 

Jaly  1, 1898,  balance  anexpended 120,854.71 

Jnly  1, 1898,  oatetandiug  liabilitlee $36.50 

Jaly  1, 1898,  amount  covered  by  uncompleted  contracts 119, 938. 15 

: 119,974.65 


July  1, 1888,  balance  available 


880.06 
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Coniraot  in  farpe  during  flaoal  year  ending  June  SO,  1898m 

Name  of  contractor:  Pacific  Bridge  Company. 
Date  of  OOD  tract :  Jnly  28, 1897. 
Date  of  approval :  September  2, 1897. 
Time  of  commencement :  Jnly  27. 1S97. 
Time  of  completion:  Jnly  16, 1898. 

^Emplacements  for  four  lO-inoh  guns. — ^Proposals  for  the  constraction 
of  the  four  10-inch  emplacemeute  were  opened  July  31^  1897,  and  the 
award  of  the  contract  to  the  lowest  bidders,  Maney,  Goerig  &  Byd- 
strom,  approved  by  the  Chief  of  Engineers,  Aagnst  13, 1897.  Under 
date  of  Aagnst  31, 1897,  an  allotment  of  $95,000  was  made  to  cover 
the  payments  nnder  this  contract,  and  the  expenses  of  inspection,  etc. 
Work  was  commenced  Angast  31, 1897.  Concreting  was  commenced 
March  5, 1898.  According  to  the  terms  of  the  contract,  the  entire 
work  should  have  been  completed  June  27, 1898. 

At  the  end  of  the  fiscal  year  two  emplacements  were  practically 
completed  except  for  the  lifts,  trolleys,  and  other  metal  work,  and 
general  finishing  np.  The  other  two  emplacements  were  well  along, 
the  platforms  having  been  laid,  the  floors  laid,  the  forms  nearly  all 
np,  and  the  walls  of  the  various  rooms  partially  finished.  This  con- 
tract would  probably  have  been  nearer  completion  had  it  not  been  for 
the  rejection  of  the  first  cargo  of  cement  received,  necessitating  a  delay 
until  another  cargo  came  in.  This  contract  should  be  completed  before 
September  1, 1898. 

The  following  are  the  various  items  and  their  estimated  amounts 
included  -in  the  contract,  and  the  amounts  accepted  and  placed  during 
the  year: 


Items. 


Quantity. 


Accepted 
and  placed. 


Clearing aoree. 

ExoavAtion cubic  yards. 

Concrete: 

No.l do... 

No.  2 do... 

No.  8 do... 

Granolithic  surfacing square  yards. 

Whitewashing squares  of  100  feet. 

Broken  stone  for  blind  drains cubic  yards. 

Lareerock tons. 

Steel  beams,  etc pounds. 

Cast-iron  drainpipe: 

12-inoh linear  feet. 

6-inch do... 

Tile  drainpipe,  6-inch do... 

Galvanised  wrought-iron  pipe: 

2|-inch do... 

2-lnch do... 

l|-inch do... 

Cast-iron  manholes,  grating,  etc pounds. 

Doors,  steel,  double  leaf: 

6Teetby8feet number. 

4  feet  by  8  feet do... 

Boors,  steel,  single  leaf: 

4  feet  by  8  feet do... 

8  feet  by  8 feet..: do... 

Crsaes do... 

Lifts,  double pairs. 

TroUey  track pounds. 

Trolleys number. 

Steel  anohor  bolts pounds. 

Cast-iron  aaohor  plates do... 

Misoellaneons  iron do... 

Asphalting square  yards. 

Pilmg linear  feet. 

Lumber feet,  B.M. 

Iroii pounds. 


5 

40,000 

500 

2,120 

10,000 

1,800 

240 

100 

700 

86,000 

900 

760 

1,000 

400 

300 

1,000 

3.000 

4 
4 

13 

0 

8 

8 

13,200 

16 

6,000 

3,700 

800 

800 

11,000 

80,000 

7,000 


2.028 
87,154 

22.27 

981.78 

8.240.78 


01,805 

1,006.8 
848.6 
587 

887.88 
478 
800 
2,776 


6,120 
2,198 
1,166 


16,845 

139,340 

6,612 
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Money  statement. 

Amount  allotted  dnring  fiscal  year $96,000.00 

June  30, 1898,  amount  expendeid  during  fiscal  year 45,125.46 

Jaly  1,  1898,  balance  unexpended 49,874.54 

July  1, 1898,  outstanding  liabilities $80.00 

July  1, 1898,  amount  coyered  by  uncompleted  contracts 49, 294. 68 

49,374.68 

July  1,1898,  balance  available j 499.86 

Jhsirad  of  propoaaU  received  by  Capt,  Harrf  Taylor,  Corps  of  Engineere,  United  S'atee 
Army,  July  SI,  1897,  for  oonstr noting  four  gun  emplaeemente. 


ICftteriftls. 


Clearing ftcres.. 

Excavation cnbio  yards.. 

Coiirrete: 

No.  1  ....■■-..• do.... 

No.2 do... 

Na3 do... 

Granolithic  aarfaoing,  square 

yards 

w  b  itewaahinff sq  aares . 

Broken  atone  zor  blind  drains, 

cubic  yards 

Large  rock tons. 

Steel  beams,  etc pounds.. 

Cast-iron  drainpipe: 

12-lnoh linear  feet. 

0-inch do... 

Tile  drainpipe,  6-inch . .  .do. . . 
Gal  vanisea  wrought-iron  pipe ; 

24-inch linear  feet. 

2-inch do... 

l|-incb do. . . 

Cast-iron  manholes,  gratings, 

etc pounds . 

Doors,  ateel,  double  leaf: 

6  feet  by  8  feet 

4  feet  by  8  feet 

Doors,  steel,  single  leaf: 

4  feet  by  8  feet 

8feetby8feet 

Cranes  

Lifta,  double pairs. 

Trolley  track pounds . 

Trolleys 

Steel  anchor  bolts pounds. 

Cast-iron  anchor  plates  .do. .. 

Misoellaneoua  iron do . . . 

Asnhalting square  yarda. 

Summer  cut .  .linear  feet. 

Winter  out do... 

Lumber feet,B.M., 

Iron pounda. 

Total 


Quan< 

tlty. 


6 
40,000 

600 
2,120 
10,000 

1,800 
940 

100 

700 

06,000 

000 

750 

1,000 

400 

800 

1,000 

2,000 

4 
4 

12 

0 

8 

8 

18,200 

16 

6,000 

2,700 

800 

800 

11,000 
11,000 
80,000 
7,000 


1.  Maney.  Goerig 
Sl  Ryastrom, 
Everett,  Wash. 


Bid.    I   Amount. 


976.00 
.22 

I 
6.86  I 
6.06  , 
4.20  ! 

.16 
.40 

2.00 

2.00 

.03i 

L2 


69.  OU 
66.00 

48.00 

46.00 

125.00 

500.00 

.08 

60.00 

.064 

.04 

.07 

1.60 

.09 

.10 

16.00 

.04 


$876.00 
8,800.00 

8, 176. 00 
10,706.00 
42,000.00 

270.00 
96.00 

200.00 
1,400.00 
3, 120. 00 

1, 125. 00 
487.60 
140.00 

80.00 
89.00 
100.00 

80.00 

236.  OU 
220.00 

676.00 

406.00 

1.000.00 

4,000.00 

1,066.00 

960.00 

800.00 

106.00 

56.00 

1,200.00 


1, 100. 00 

1,200.00 

280.00 

84,960.60 


2.  W.  L.  Prather, 
OakUnd.Cal. 


Bid.       Amount. 


8.  Anton  Giebisch, 
Portland,  Oreg. 


Bid.    !  Amount. 


$20.00  $100.00  $100.00  '  $500.00 

.29       ll,00aO0  .25         10,000.00 


7.60  8,760.00 
6. 50  18, 780. 00 
6.90       59,000.00 


.60 
.50 


.90 
.60 
.20 

.80 
.20 
.15 

.06 

70.00 
60.00 

60.00 

60.00 

200.00 

900.00 

.16 

90.00 

.07 

.06 

.06 

8.60 

.20 

.80 

20.00 

.06 


900.00 
120.00 


2.00  200.00 

2.50        1,760.00 

.084       3,300.00 


810.00 
450.00 
200.00 

120.00 

60.00 

160.00 

100.00 

280.00 
240.00 

600.00 

450.00 

1,600.00 

7,200.00 

1,980.00 

1,440.00 

420.00 

186.00 

40.00 

2,800.00 


8,800.00 

1,600.00 

860.00 

118.886.00 


6.15 
6.85  , 
4.95  . 

.90 


1.50 
L50 
.06 

L60 
.40 


.36 
.24 
.18 


130.00 
89.00 

79.00 

66.00 

160.00 

600.00 

.10 

40.00 

.06 

.04 

.06 

1.60 

.18 

.18 

16.00 

.04 


3.075.00 
12,402.00 
40,500.00 

1,620.00 
60.00 

150.00 

i.osaoo 

4.806.00 

1,850.00 
800.00 
300.00 

144.00 
72.00 
180.00 

80.00 

620.00 
856.00 

948.00 

495.00 

1,200.00 

4.000.00 

1,820.00 

640.00 

860.00 

108.00 

40.00 

1,200lOO 


1,980.00 

1,280.00 

280.00 

100.310.00 
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Ah$tritot  of  propoBaU  received  hy  Capt,  Harry  Taylor^  Carps  of  Engineere,  United  Staie$ 
Army,  July  SI,  1897,  for  eonstruoting  four  gun  empUioemenU — Continaed. 


Materials. 


Qqui- 

tity. 


4.  Hale  &  Kern, 
Contract  Co., 
Portland,  Oreg. 


Bid.     .  Amoont. 


6.  Cbas.  E.  Cotton, 
Oakland,  Cal., 
Wm.  H.  Healy, 
San  Francisco, 
Cal. 


Bid.       Amount. 


«.  Walter  D.  Pash 
and  Charles  A. 
Gray,  Salem, 
Oreg. 


Bid.      Amount. 


Clearing acres.. 

Excavation cubic  yards. . 

Concrete: 

No.1 do.... 

No.  2 do — 

No.8 do.... 

Granolithic  surfacing,  square 

yards ■ 

WhitewashinK squares . . 

Broken  stone  Tor  blind  drains, 

cubic  yards 

Large  rock tons.. 

Steel  beams,  etc pounds. . 

Cast-iron  drainpipe: 

12-inch linear  feet. . 

0-inch do.... 

Tile  draiopipe,  0-inch . .  .do — 
Galvanized  wrought-iron  pipe : 

Scinch linear  feet. . 

2inch do.... 

It-inch do — 

Cast-iron  manholes,  gratings, 

etc pounus.. 

Doors,  steel  double  leaf: 

6  feet  by  8  feet 

4  feet  by  8  feet 

Doors,  steel,  single  leaf: 

4  feet  by  8  feet 

3  feet  by  8  feet 

Cranes 

Lifts,  double pairs.. 

Trolley  track pounds. . 

Trolleys 

Steel  anchor  bolts. . .  .ponnds. . 
Cast-iron  anchor  plates  .do — 

Miscellaneous  iron do — 

Asphalting  ....  square  yards . . 

Summer  cut .  .linear  feet. . 

Winter  cut do — 

Lumber feet,  B.  M. . 

Ixon pounds.. 

Total 


6 
40,000 

600 
2.120 
10,000 

1,800 
240 

100 

700 

96,000 

900 

750 

1,000 

400 

800 

1,000 

2,0  JO 

4 
4 

12 
0 


13,200 

16 

6,000 

2,700 

800 

800 

11,000 
11,000 
80,000 
7,000 


$75.00 
.S3 

8.26 
6.55 
5.75 

.20 
.20 

1.50 
1.76 

1.55 
.30 
.10 

.24 
.18 
.14 

.04 

55.00 
50.00 

50.00 

46.00 

110.  UO 

500.00 

.05 

30.00 

.04 

.04 

.04 

2.30 

.11 

.11 

11.00 

.03 


$375.00 
9,200.00 

4,125.00 
13.886.00 
57,500.00 

360.00 
48.00 

150.00 
1,225.00 
2,688.00 

1.395.00 
225.00 
lOO.OO 

96.00 
64.00 
140.00 

80.00 

220.00 
200.00 

600.00 
414.  UO 
880.00 

4, 600. 00 
660.00 
480.00 
240.00 
108.00 
32.00 

1,840.00 


1,210.00 
8«0.00 
210.00 


$60.00 
'   .20 

6.90 
5.95 
4.90 

.80 
.25 

2.00 
1.25 
.03i 

.99 
.76 
.16 

.25 
.20 
.15 


76.00 
66.00 

60.00 

40.00 

125.00 

650.00 

.08 

70.00 

.08 

.05 

.08 

126.00 

.11 

.12 

13.00 

.03 


$300.00 
8,000.00 

8,450.00 
12,614.00 
49, 000. 00 

1,440.00 
60.00 

200.00 

875.00 

3,120.00 

891.00 
562.50 
150.00 

100.00 
60.00 
150.00 

100.00 

300.00 
260.00 

600.00 

360.00 

1,000.00 

6,200.00 

1, 056. 00 

1, 120. 00 

480.00 

135.00 

'64.00 

1,000.00 


1,  320. 00 

1,040.00 

210. 00 


$110.00 
.284 

6.58 
6.30 
4.64 

.66 
.44 

L66 
2.74 
.034 

.99 
.45 
.12 

.26 
.19 
.14 

.044 

69.00 
63.00 

49.00 

43.00 

165.00 

650.00 

.06 

60.00 

.06 

.04 

.06 

2.00 

.16 

.16 

14.00 

.044 


$550.00 
11,400.00 

8,290.00 
11,236.00 
46,400.00 

1, 170. 00 
105.60 

165.00 
1, 918. 00 
3, 360. 00 

891.00 
337.50 
120.00 

104.00 
57.00 
140.00 

90.00 

286.00 
212.00 

588.00 

387.00 

1, 820. 00 

5,200.00 

792.00 

960.00 

860.00 

108.00 

48.00 

1,600.00 


1,760.00 

1, 120. 00 

316.00 


103,621.00 


95,217.50 


95,340.10 
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AbBtract  of  proposals  received  by  Capi.  Harry  Taylar,  Corps  of  Engineers,  United  States 
Army,  July  SI,  1897^  far  oonstruciingfour  gun  0mp{aoem«fif«— Continued. 


ICfttorialfl. 


Cleaiini; 

Excavation oubio  yards . . 

Concrete : 

No.l do... 

No.2 do.... 

No.3 do... 

Oranolithic  sarfacing,  square 

yards 

Wbitewaahine sqnares.. 

Broken  stoneibr  blind  drains. 

cnbic  yards 

Lartterock t^ns.. 

Stoel  beams,  etc pounds. . 

Cast-iron  drainpipe : 

12-inoh linear  feet . . 

6-inch do.  - . 

Tile  draiDoipe,  6-inch. ..do — 
GalvHnieea  wronght-imn  pipe: 

'ifinch linear  feet.. 

2-inch do... 

U-incb do... 

Cast-iron  manholes,  gratings, 

etc pounds. 

Doors,  steel,  double  leaf: 

6f(P!etby  8  feet , 

4  feet  by  8  feet 

Doors,  stet'l,  sinf;Ie  lt<«f : 

4  feet  by  8  feet 

8  feet  by  8  feet 

Cranes  

Lifts,  doable pairs. 

Trolley  track pounds. 

Trol  ley  8 

Steel  anchor  bolts pounds. 

Cast  iron  anchor  plates,  .do 

Miscellaneous  iron do... 

Asphalting square  yards . 

Summer  cut .  .linear  feet. 

Winter  cut do. . . 

Lumber feet  B.  M . 

Iron pounds. 


Total. 


Quan- 
tity. 


7.  Pacific  Bridge 
Co..  Portland, 
Oreg. 


Bid. 


40,000 

600 
2,120 
10,000 

1.800 
240 

100  i 
700  , 
96,000 

900 

760 

1,000  i 

400 

800 

1,000 

2,000 

4 
4 

12 

9 

8 

8 

13,200 

16 

6,000 

2,700 

800 

800 

11,000 
11,000 
80,000 
7,000 


6  $100.00 


I 


5.96 
4.84 
4.32 

.40 
.25 

1.25 

2.15 

.03 

1.26 
.40 
.12 

.25 
.20 
.15 

.04 

65.00 
45.00 

42.ro 

35.00 

125  00 

700.00 

.10 

70.00 

.06 

.04 

.05 

1.90 

.13 

.15 

13.00 

.04 


Amount. 


$500.00 
11,600.00 

2, 975. 00 
10,2C0.80 
43,200.00 

720.00 
60.00 

125.00 
1,505.00 
2, 880. 00 

1, 125. 00 
300.00 
120.00 

100.00 
60.00 
150.00 

80.00 

260.00 
180.00 

501.00 

315.00 

1, 000. 00 

6, 320. 00 

1, 320. 00 

1,120.00 

360.00 

108.00 

40.00 

1,620.00 


1,650.00 

1,040.00 

280.00 


3.  Hugh  Foy,  San 
Francisco,  Cal. 


Bid.      Amount. 


$150.00 
.30 

7.26 
6.00 
5.25 

.30 
.20 

.03 

3.50 

.021 

1.60 
.60 
.10 

.20 

.15 
.10 


50.00 
45.00 

40.00 

36.00 

120.00 

500.00 

.07 

60.00 

.06 

.08 

.12 

1.50 

.16 

.16 

20.00 

.05 


91, 777. 80 


I 


$750.00 
2,000.00 

3,626.00 
12, 720. 00 
52, 500, 00 

540.00 
4&00 

300.00 
2, 450. 00 
2,400.00 

1.350.00 
375.00 
100.00 

80.00 
45.00 
100.00 

60.00 

200.00 
180.00 

480.00 

315.00 

960.00 

4,000.00 

024.00 

960.00 

360.00 

81.00 

96.00 

1,200.00 


1,760.00 

1,600.00 

350.00 


102, 909. 00 


9.  Nichols  &Croth- 
ers,  Tacoma, 
Waah. 


Bid. 


$60.00 
.28 

7.50 
5.40 
4,15 

.40 
.40 

1.25 

150.00 

.031 

1.15 
.60 


.25 
.20 
.18 

.04 

45.00 
40.00 

35.00 

30.00 

145.00 

525.00 

.06 

50.00 

.06 

.04 

.12 

L40 

12.00 
.05 


Amount 


$300.00 
11,200.00 

8,750.00 
U.  448. 00 

4i.6oaoo 

720.00 
96i00 

125.00 
1,060.00 
a.  360. 00 

1.035.00 
450.00 
200.00 

100.00 
60.00 
180.00 

80.00 

180.00 
160.00 

420.00 

270.00 

1,160.00 

4,300.00 

792.00 

800.00 

360.00 

108.00 

96.00 

1,120.00 


L  165. 00 

9oaoo 

350.00 


87,785.00 


Contract  in  force  during  fiscal  year  ending  June  SO,  1898, 

Name  of  oontractors:  Maney,  Goerig  &,  Rydstrom. 

Date  of  contract:  August  24. 1897. 

Date  of  approval :  November  20, 1897. 

Time  of  commencement :  AngURt  28, 1897. 

Time  of  completion :  June  2^  1898. 

Time  of  completion  extended  to  Augnut  15, 1898. 

Mortar  battery. — Plans  and  specifications  for  a  mortar  battery  n^ionnt 
ing  sixteen  12-inch  mortars  were  prepared  and  forwarded  to  the  Chief 
of  Engineers,  November  16,  1897.  These  having  been  duly  approved, 
advertisements  were  issued  and  proposals  for  the  construction  of  the 
battery  were  received  and  opened  January  26,  1898.  A  contract  for 
the  construction  of  this  battery  was  made  with  Messrs.  Maney,  Ooerig 
&  Kydstrom,  the  lowest  bidders,  who  are  also  the  contractors  for  the 
gun  emplacements  at  the  same  point.  The  time  allowed  for  the  com- 
pletion of  this  contract  is  until  February  11, 1899. 

At  the  end  of  the  fiscal  year  the  site  of  the  battery  had  been  cleared, 
the  excavation  for  one  of  the  pits  had  been  practically  completed,  and 
that  for  another  of  the  pits  started,  and  preparations  for  laying  con- 
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Crete  were  well  along.    There  is  no  apparent  reason  why  this  contract 
should  not  be  completed  within  the  time  allowed  by  the  specifications. 
The  work  done  under  this  contract  to  the  end  of  the  year  is  as  fol- 
lows: 

Clearing acres..      4.6 

Ezoavation cabio  yards..  6,291 

Money  statement. 

Amonnt  allotted  during  fiscal  year $90,000.00 

June  30, 1898,  amount  expended  during  fiscal  year 2,575.21 

July  1, 1898,  balance  unexpended 87,424.79 

July  1,1898,  outstanding  liabilities $130.00 

July  1, 1898,  amount  covered  by  uucoapleted  contracts 79, 301. 83 

79,431.83 

July  1, 1898,  balance  avaUable 7,992.96 

AhBtraci  of  propo$aU  received  hy  Capi,  Harry  Taylor,  Corps  of  Engineers,  United  States 
Army,  in  response  to  advertisement  dated  Vecemher  22, 1897,  fw  eonstmeting  a  mortar 
battery  far  sixteen  mortars. 


Materials. 

Qiian- 

1.  Pacific  Bridge 
Co.,  San  Frands- 
00,  CaL 

2.  Maney,   Goerig 
AJRydstromT 
Port  Townsend. 
Wssh. 

8.  W,  L.  Prather, 
Jr..  Oakland. 

Bid. 

Amount. 

Bid. 

Amount. 

Bid. 

Amount 

Clearing acres.. 

Excarauon cubic  yards. . 

Concrete : 

No.  1 do 

6 

$200.00 

$1,200.00 

$125.00 

$750.00 

$100.00 

$600.00 

85,000 

.80 

13,650.00 

.35 

13.250.00 

.80 

10,500.00 

582 

8.00 

4,656.00 

7.25 

4,210.50 

6.70 

8,800.40 

No.  2 do.... 

4,946 

0.85 

83, 880. 10 

6.75 

28,439.50 

6.00 

20,181.40 

No.  3 do.-.. 

2,602 

5.75 

15, 306.  50 

4.50 

11,970.00 

5.40 

14,874.80^ 

Oranolitbicnurfacing.sq.  j-da. . 
Whitewashing . .  .aq.  of  100  ft. . 
Broken  stone  for  blind  drains, 

1,440 

.65 

936.00 

.30 

432.00 

.00 

1,206.00* 

290 

.25 

74.75 

.40 

110.60 

.80 

80.70 

onbio  yards 

100 

1.85 

185.00 

2.00 

200.00 

2.00 

200.00 

Steel  beams,  etc pounds. . 

185,540 

.03  A 

7,050.52 

.031 

6,057.75 

.04i 

8,840.80 

Vitrified  sewer  pipe: 

8-inch linear  feet.. 

700 

.75 

525.00 

.66 

455.00 

.85 

345.00 

e-Inch..... do.... 

1,400 

.56 

770.00 

.40 

560.00 

.80 

430.00 

Tile  drain  pipe: 

6  inch do 

1.500 

.18 

270.00 

.U 

210.00 

.30 

800.00 

4-inoh do 

100 

.12 

12.00 

.08 

0.00 

.20 

20.00 

Hollow  brick  facing,  .nq.  yds.. 

2,000 

LOO 

2.000.00 

.75 

1.500.00 

.00 

1.080.00 

Galvanized  wrought-iron  pipe : 
2-lDch linear  feet. . 

600 

.28 

168.00 

.16 

00.00 

.80 

180.00 

U-inch do.... 

Cast-iron  manholes,  gratings, 
etc pounds.. 

800 

.28 

60.00 

.12 

86.00 

.25 

75.00 

2,000 

.05 

100.00 

.04 

80.00 

.04 

80.00 

Doors,  steel,  double  leaf: 

10  feet  by  7  feet,  .number. . 

8 

128.00 

1.024.00 

116.00 

020.00 

150.00 

1,200.00 

4feetby7feet do.-.. 

0 

85.00 

765.00 

55.00 

405.00 

100.00 

000.00 

Doors,  steel,  single  leaf: 

8feetby71feet do.... 

2i  feet  by  7  feet do.... 

Trolley  track pounds . . 

14 

55.00 

770.00 

40.00 

•      560.00 

60.00 

840.00 

5 

46.00 

225.00 

85.00 

175.00 

50.00 

250.00 

19,000 

.101 

1,005.00 

.08 

1,520.00 

.06 

1,520.00 

Trolleys,  l-ton number. . 

24 

86.00 

2,040.00 

75.00 

1.8U0.00 

50.00 

1.200.00 

Steel  anchor  bolts  and  nuts, 

pounds 

23,776 

.06 

1,426.56 
747.00 

.06 

1.426.56 
664.00 

.04 

051  04 

Cast-iron  anchor  plates ...  lbs . . 

16.600 

.04^ 

.04 

.04 

664.00 

Miscellaneous  iron do 

500 

.08 

40.00 

.07 

35.00 

.04 

20.00 

Asphalting square  yards. . 

1,254 

1.85 

2.819.00 

1.66 

2,060.10 

.50 

627.00 

Woodwork  for  electric  wiring. 

iln^mr  f««t    . 

1,000 

.25 

250.00 

.10 

100.00 

.06 

60.00 

Total 

02,455.87 

78,052.01 

80,112.64 

Contract  inferos  during  fiscal  year  ending  Jwne  SO,  1898. 

Name  of  contractors:  Maney,  Goerig  &  Bydstrom* 
Date  of  contract:  February  28,  1898. 
Date  of  approval:  April  23,  1898. 
Time  of  commencement :  April  12,  1898. 
Time  of  completion:  February  11, 1899. 
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The  estiiiiated  amount  of  excavation  for  the  gnn  emplacements  prov- 
ing to  be  too  small,  advertisements  were  issued  for  making  the  remain- 
der of  the  necessary  excavation.  Proposals  for  this  were  received  and 
opened  June  30, 1898. 

Abstract  of  proposals  received  hff  CapU  Harrf  Tofflor,  Corps  of  Enginoers,  Unitod  States 
Army,  in  response  to  advertisemsnt  dated  May  SI,  1898,  for  oxeavaUng  and  grading, 
opened  June  30,  1898. 


Na 


Kame. 


AddrMt. 


Pitoeper 

OTlbiO 

yard. 


Amonnt. 


J.A.Bailey 

W.F.Nelson 

Simon  Normile 

Peter  M.  Coyne 

Maney,  Goerig  Sl  Bydstrom . 


SeatUe,Waah 

Port  Townsend,  Wash. 

Aatoria,Oreg 

Port  Townsend.  Wash. 
,„..do 


CmUt. 

48 
27 
28 
87J 


U 


•14.400 

8,100 

6.900 

11,2S0 

11.00 


The  totals  are  based  on  the  estimated  quantity  of  90,000  onbio  yards.  No  allot- 
ment has  been  made  for  the  work.  A  written  contract  will  be  entered  into.  It  is 
recommended  that  the  bid  of  Simon  Normile,  of  Astoria,  Oreg.,  the  lowest  bidder,  be 
accepted. 

Battery  for  five  10-inch  and  two  12  inch  guns. — Plans  for  a  battery 
mounting  five  10-inch  and  two  12-inch  guns  on  barbette  carriages  at  a 
third  locality  were  prepared.  The  allotment  for  <<  Plans  for  Defenses  at 
Puget  Sound,  Washington,"  was  originally  made  for  working  up  the 
plans  for  the  defenses  at  the  first  two  points  before  any  allotment  for 
the  construction  of  these  works  was  made.  The  plans  for  these  defenses 
were  practically  finished  before  the  end  of  the  last  fiscal  year,  and  only 
a  small  amount  of  work,  finishing  up  the  details  of  the  plans,  has  been 
'  chargeable  to  this  allotment. 

Money  statements. 

Jaly  1. 1897.  balance  unexpended $179.86 

Jane  SO,  1898,  amount  expended  during  fiscal  year 111.09 

July  1, 1898,  balance  unexpended 68.77 

July  1, 1898,  outstanding  liabilities 2.75 

July  1, 1898,  balance  available 66.02 

Sites. — A  third  site  at  Puget  Sound,  in  addition  to  the  two  mentioned 
in  report  for  1897,  was  obtained,  partly  by  purchase  and  partly  by  con- 
demnation. The  condemnation  proceedings  were  held  March  24, 1898, 
and  at  the  end  of  the  year  this  transfer  of  title  had  been  completed, 
except  the  recording  in  the  proper  county  records  of  the  decree  of  con- 
demnation and  other  necessary  papers.  These  were  forwarded  to  the 
proper  officer  for  record  on  the  last  day  of  the  year. 

Two  sites  for  fortification  purposes  were  selected  on  Bichs  Passage 
to  Port  Orchard  during  the  year,  and  condemnation  proceedings  for 
acquiring  title  to  these  were  begun. 

Money  statements. 

8ITBS  VOB  FOBTIFIGATIOKS  AND  BBACOABT  DBFBN8B8. 

For  surveys  amd  ineidenial  expenses. 

July  1,1897,  balance  unexpended $9.68 

AUotted  since 3.32 

iloo 

Jane  80, 1898,  amount  expended  during  fiscal  year 13.00 
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Site  Ko,  1, 

Jnly  1, 1897,  balance  unexpended $2,580.00 

June  30, 18S^,  amoont  expended  during  fiscal  year 2,580.00 

8iU  No.  $. 

July  1,1807,  amount  available ^ ^$43,075.00 

June  30, 189i8,  amount  expended  during  fiscal  year 3,027.45 

July  1, 1898,  balance  unexpended 40,047.55 

July  1, 1898,  outstanding  liabilities 32,050.00 

July  1, 1898,  balance  available 7,997.55 

Armament — ^Two  nondisappearing  carriages  for  12-inch  gans,  two 
nondisappearing  carriages  for  10-inch  gans,  and  six  mortar  carriages 
were  received  daring  the  year^  bat  none  were  moanted^  on  accoant  of 
the  interference  which  woald  have  been  caused  with  the  construction 
work  in  progress.  As  no  gnns  were  received,  nothing  would  have  been 
gained  by  mounting  the  carriages.  Under  date  of  March  28^  1898,  an 
allotment  of  $7,000  was  made  for  mounting  carriages  and  guns.  Some 
plant  was  purchased  and  plans  made  for  doing  the  work  at  the  proper 
time. 

Money  statement 

Amount  allotted  during  fiscal  year $7,000.00 

Jnne30, 1898,  amount  expended  during  fiscal  year 920.82 

July  1, 1898,  balance  unexpended 6,079.18 

July  1, 1898,  outstanding Uabilitiee 2,350.00 

Julyl,  1898,  balance  ayailable 3,729.18 

A  reconnaissance  was  made  at  Port  Angeles,  Wash.,  for  the  purpose- 
of  obtaining  data  for  developing  a  plan  of  defense  for  that  place.  A 
report  and  map  were  forwarded  December  24, 1897. 

Money  statement 

A.mount  allotted  during  fiscal  year $75.00 

June  30, 1898,  amount  expended  during  fiscal  year 75.00 
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RIVERS  AND  HARBORS.  ETC. 


APPENDIX  A. 


IMPROVEMENT  OF  RIVERS  AND   HARBORS  IN  MAINE  AND  NEW 

HAMPSHIRE. 


BBPOBT  OF  MAJOR  B.  L.  ROXIB,  C0BP8  OF  ENGINEEBS,  OFFICEB  IN 
CHARGE,  FOB  THE  FISCAL  TEAR  ENDING  JUNE  SO,  1898,  WITH  OTHEB 
DOCUMENTS  BELATING  TO  THE  WOBKS. 


IMPR0VSMKNT8. 


1.  Lubec  Channel,  Maine. 

2.  Moosabeo  Bar,  Maine. 
8.  NarragnaguB  River,  Maine. 

4.  Break  w  ater  from  Mount  Desert  to  Por- 

cupine Island,  Bar  Harbor,  Maine. 

5.  Harbor  at  Snllivan  Falls,  Maine. 

6.  Union  River,  Maine. 

7.  Bagaduce  River,  Maine. 

8.  Penobscot  River,  Maine. 

9.  Rockland  Harbor,  Maine. 
10.  Carvers  Harbor,  Vinal  Haven,  Maine. 

BURYETS. 

19.  Union  River,  Maine.  |  20.  Bagaduce  River,  Maine. 


11.  Georges  River,  Maine. 

12.  Kennebec  River,  Maine. 

13.  Sasanoa  River,  Maine. 

14.  Portland  Harbor,  Maine. 

15.  Saco  River,  Maine. 

16.  Cocbeco  River,  New  Hampsbire. 

17.  Little  Harbor,  New  Hampshire. 

18.  Removing  sunken  vessels  or  craft 
obstructing  or  endangsring  navi- 
gation. 


United  States  Engineer  Office, 

Portland,  JWe.,  July  25, 1898. 
General  :  I  have  the  honor  to  forward  annaal  report  for  the  fiscal 
year  1898  for  river  and  harbor  works  in  my  charge. 
Very  respectfully,  your  obedient  servant, 

B.  L.  HoxiE, 
Major,  Corps  of  Engineers. 
Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers,  U.  S.  A. 


A  I. 
IMPROVEMENT  OF  LUBEC  CHANNEL,  MAINE. 

The  approved  project  and  the  report  of  progress  of  the  work  up  to 
June  30,  1897,  will  be  found  in  the  Beport  of  the  Chief  of  Engineers 
for  1898,  Part  I,  page  36. 

The  expenditures  during  the  fiscal  year  1898  were  $31,068.06.  The 
operations  consisted  in  dr^ging,  under  a  contract  with  Moore  &  Wright 
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for  widening  the  channel.  The  total  quantity  of  material  removed 
under  this  contract  was  56,000  cubic  yards,  the  contract  being  com- 
pleted October  1, 1897,  since  which  tiipe  no  work  has  been  done.  The 
channel  has  been  widened  under  the  present  project  about  170  feet  at 
the  entrance  and  about  190  feet  at  the  turn  just  above  Cranberry  Point. 
The  most  difficult  and  expensive  part  of  the  work  (that  in  the  Narrows) 
was  completed. 

The  improvements  render  less  difficult  the  passage  of  a  way  which  is 
subject  to  strong  currents  and  frequent  fogs. 

There  is  a  Hght-hoase  aboat  1  mile  to  the  soathward  of  Lubeo  on  the  westerly 
side  of  the  dredged  channel.  Lnbec  Narrows  is  in  the  collection  district  of 
Passamaquodd  7. 

Money  statement. 

Jnly  1, 1897,  balance  unexpended $82,178.56 

Jane  90, 189(8,  amount  expended  daring  fiscal  year 31,068.06 

July  1, 1898,  balance  unexpended 1,110.50 

July  1, 1898,  outstanding  liabilities 10.00 

July  1,1898,  balance  available 1,100.50 

I  of  existing  project 78,  (KX).  00 

'  ^earencUng  JuneSO,  1900    78, 000. 00 
J  sections  2  of  river  and 
I    harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  1, 1897. 


APPBOPRIATIOKS. 

March  3,1879 $44,0n) 

June  14, 1880 20,000 

March  3, 1881 45,000 

August  2,  1882 20,000 

July  5, 1884 10,000 

August  5,  1886 : 10,000 

August  11,  1888 20,000 

August  18,  1894 5,000 

August  18, 1894,  unexpended  balance  for  improving  St.  Croix  River,  made 

available  for  Lubec  Channel 85,000 

Junes,  1896 32,000 

Total 241,000 


(kmWaei  in  fwrce  dwrifi^  ike  JUoat  year  ending  June  SO,  1898, 


So. 

Contraotor. 

Date. 

Snfajeot 

Price 

per 

cnbio 

yard. 

Date  of 
approvaL 

"^f^^^^ 

Expiration. 

1 

"SSuSd.lSf*' 

ICsy   4,1807 

Dredginc 
ohannel. 

Dredging 
channel 
below. 

$1.00 
.S7 

May  90,1887 

Aug.  1,1887 

July     1«L8» 

Contract  completed* 
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OOMMBRCIAL  BTATISTICI8. 

BeeeipU  and  $MpmemU. 

Tons. 
1896 52,300 

18OT: 

Bricks  and  lime 800 

Coal  and  wood 5,500 

Fish 27,500 

General  merohandise 1,500 

Lumber  and  sardine  stock 1,200 

Lead  and  tin 7,700 

Oil  and  mostard 4,000 

'  Provisions  and  grain 3,200 

Salt 2,000 

Total 63,400 

ArrivaU  and  departnre$  in  calendar  year  1897, 

Steamers,  average  tonnage  1,500,  draft  14  feet 392 

Sailing  vessels,  average  tonnage  100,  draft  10  feet 96 

VeeeeU  Jmili. 

Steamers,  tonnage  20 1 

Sailing  vessels,  tonnage  13 1 

The  foregoing  represents  the  commerce  of  the  town  of  Lubec  onlv.  The  keeper  of 
Qooddy  Head  Light  Station  reports  that  957  steamers  and  7,054  sailing  vessels  of  a]l 
classes  passed  throagh  Lnbee  Channel  in  daylight  daring  calendar  year  1897. 


A  a. 

mPROYEMENT  OF  MOOSABEC  BAR,  MAINE. 

The  approved  project  and  the  report  of  progress  of  the  work  up  to 
June  30, 1897,  will  be  found  in  the  Beport  of  the  Chief  of  Engineers 
for  1898,  Part  I,  page  37. 

The  expenditures  daring  the  fiscal  year  1898  were  $14,560.88.  The 
operations  consisted  in  the  removal  of  ledge  in  the  western  approach 
to  the  channel  under  a  contract  with  Townsend  &  Johnston,  which 
was  in  progress  at  the  close  of  the  fiscal  year  1897.  This  contract  was 
completed  in  August,  1897,  the  total  quantity  of  ledge  taken  out  being 
656.9  cubic  yards.  Work  was  at  once  commenced  under  a  contract 
with  William  D.  Johnston,  which  was  completed  in  September,  1897, 
about  584  cubic  yards  of  ledge  being  removed.  Under  these  operations 
the  removal  of  Ledge  E  was  completed  and  a  small  amount  of  work 
was  done  on  that  part  of  Ledge  6  remaining  to  be  removed.  No  work 
has  been  done  since. 

The  improyement  is  in  the  collection  district  of  Maohias,  Me.,  which  is  the  nearest 
port  of  entry.    The  nearest  light-house  is  Moose  Peak. 

Money  statement 

July  1, 1897,  halanoe  unexpended - $15,030.93 

June  30, 1898,  amoont  expended  daring  fiscal  year 14, 560. 88 

July  1, 1898,  balance  unexpended 470.05 

(Amonnt  (estimated)  required  for  completion  of  existing  project 11, 000. 00 
Amountthat  can  be  profitably  expendea  in  flscalyear  eudius  JuneSO,  1900    11, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 
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APPROPRIATIONS. 


March  8, 1881 $10,000 

Augu»t2,  1882 10,000 

Julys,  ifei 10,000 

Aujarust  5, 1886 10,000 

August  11,  1888 L5,000 

September  19, 1890 15,000 


July  13,  1892 $15,000 

August  18,  1894 6,000 

Junes,  1896 12,000 

103,000 


LiBt  ofooniraoia  in  force  during  the  fiscal  year  ending  June  SO,  1898. 


Ko. 

Contraoton. 

Date. 

Sal^ect. 

Price 

per 

ciibio 

yard. 

Date  of  ap- 
proTal. 

Beffinning 
of  work. 

Expiration. 

al 
at 

Townsend  &  John- 
•  ton,  Somers 
Point,  N.  J. 

WilliaiD  D.  John- 
ston, Phlladel- 
phU,  Fa. 

Aiar.  9,  1805 
May  22, 1807 

BemoT  al 
of  ledge. 

Do. 

$18.20 
$13.75 

Mar.  19.1895 
June  7.  1897 

May  1,  1895 
Jane  1,  1897 

Ang.  28.18V7 
Not.  30,1897 

a  Contract  completed. 


COMMERCIAL  STATISTICS. 

The  impTOYement  of  this  channel  is  not  of  a  local  character.  A  large  number 
of  vessels  go  throueh  the  thoroughfare  annually,  using  it  as  a  sheltered  route  in  bad 
weather  and  for  refuge  during  storms.     In  1896, 1,625  cargoes,  tonnage  275,000. 

The  following  information  in  regard  to  the  tonnage  using  the  channel  during  the 
year  1897  is  furnished  by  the  deputy  collector  of  customs  at  Jonesport: 

Vessels  loaded  with  piles 250 

Vessels  loaded  with  plaster 150 

Vessels  loaded  with  stone 250 

Vessels  loaded  with  lumber 250 

Vessels  loaded  with  general  mereliandise 175 

Vessels  loaded  with  coal 50 

Fishing  yessels 325 

Vessels  in  ballast 850 

Steamers,  passenger 450 


A3- 

IMPROVEMENT  OF  NARRAGUAGUS  RIVER,  MAINE. 

The  approved  project  and  the  report  of  progress  of  the  work  up  to 
JuDe  30, 1897,  will  be  foand  in  the  Keport  of  the  Chief  of  Engineers  for 
1898,  Part  I,  page  38. 

The  expenditures  during  the  fiscal  year  1898  were  (4,664.23.  No 
work  was  done.  The  expenditures  consisted  in  payment  for  work  under 
a  contract  completed  about  the  close  of  the  fiscal  year  1897. 

The  improvement  is  in  the  collection  district  of  Machias.  The  nearest  port  of 
entry  is  Machias.  The  nearest  light-house  is  Narraguagus  Light'Houee,  on  Pond 
Island. 

Money  statement. 

July  1, 1897,  balance  unexpended $5,261.17 

.Tune  30, 1898,  amount  expended  during  fiscal  year 4,664.23 

July  1, 1898,  balance  unexpended ,  596.94 

{Amount  (estimated)  required  for  completion  of  existing  project 5, 000.  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1900      5, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acta  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


APPEKDIX   A — REPORT   OP   MAJOR   HOXIE. 


817 


APPROPRIATIONS. 

For  improYement  above  Millbridjore  : 

Act  of  March  3, 1871 $12,000 

Act  of  June  10, 1872 10,000 

$22,000 

For  improYement  below  Millbrid^ : 

Act  <5f  August  6, 1886 10,000 

Act  of  August  11, 1888 10,000 

Act  of  September  19, 1890 7,500 

ActofJulyl3,1892 7,500 

Act  of  August  18, 1894 5,000 

Act  of  June  3, 1896 5,000 

46,000 

Total 67,000 


OOMMSRCIAL  STATISTICS. 

Seceipts  and  shipmenU, 


Tons. 

1891 '.  48,959 

1892 45,300 

1893 60.875 

1894 95,600 

1895 54,750 

1896 16,175 


1897 


Tons. 

Coal 1,000 

Fish  and  salt.. 1,700 

Hardware  and  iron 300 

Lumber 12,000 

Miscellaneous 25,  000 

Stone  and  silirsi 1, 500 


Total 41,500 


ArrivaU  and  departures  in  calendar  year  1897. 

Steamers: 

Coastwise,  average  draft  9  feet 156 

Sailing  vessels : 

Foreign,  average  draft  8i  feet 4 

Coastwise,  average  draft  8^  feet 716 

Built,  tonnage  about  500 1 


A  4. 

BBEAKWATEB   FROM    MOUNT    DESERT   TO   PORCUPINE    ISLAND,    BAR 

HARBOR,  MAINE. 

The  approved  project  and  the  report  of  progress  of  the  work  up  to 
June  30, 1897,  will  be  found  in  the  report  of  the  Ghief  of  Engineers  for 
1898,  Part  I,  page  38. 

The  expenditures  during  the  fiscal  year  1898  were  $34.63.  Ne  work 
was  done,  the  appropriation  being  exhausted. 

Bar  Harbor  is  in  the  collection  district  of  Frencbman  Bay.  The  nearest  port  of 
entry  is  Ellsworth.    The  nearest  light-house  is  on  Egg  Rock,  3^  miles  distant. 

Money  statement 

July  1,1897,  balance  unexpended $644.03 

June  30,  1^,  amount  expended  during  fiscal  year 34.63 

July  1,1886,  balance  unexpended 509.40 

(Amount  (estimated)  required  for  completion  of  existlnff  project 250, 200. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1900  100, 000. 00 
Sabmitted  in  compliance  with  reauirements  of  sections  2  of  riyer  and 
-    harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 
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APPKOPRIATION8. 

August  11, 1888 : 160,000 

September  19,  1890 50,000 

July  13,  1892 50,000 

Au',Ti8tl8,  1894 10,000 

June  3, 1896 ^ 10,000 

Total - 170,000 


COlfMSRClAL  STATISnOS. 

No  statrment  of  tonnage  could  be  obtained,  but  there  haa  been  no  great  change  in 
the  coiHlitions. 
The  trailio  ia  chiefly  the  trauaportation  of  paBBengere  and  auppliea. 


As. 

mPHOVEMENT  OF  HARBOR  AT  SULLIVAN  FALLS,  MAINE. 

The  approved  project  and  the  report  of  progress  of  the  work  to  June 
30, 1897,  will  be  found  in  the  Beport  of  the  Chief  of  Engineers  for  1898, 
Pait  I,  page  39. 

.  The  expenditures  during  the  fiscal  year  1898  were  $4,834.11.  The 
operations  consisted  in  removing  a  portion  of  Hatchers  Bock  to  a  depth 
of  10  feet  at  mean  low  tide  under  a  contract  with  William  J).  Johnston. 
Work  was  commenced  in  August,  1897,  and  the  contract  was  completed 
during  the  following  October.  The  entire  quantity  of  ledge  removed  to 
the  specified  depth  was  about  415  cubic  yards,  removing  nearly  the 
entire  area  of  Hatchers  Bock  to  the  specified  depth. 

Sullivan  Falls  is  in  the  collection  district  of  Frenchman  Bay.  The  nearest  li^t- 
house  ia  Crabtree  Ledge  light  station. 

Money  statement. 

July  1, 1897,  balance  unexpended $6,000.00 

JunedOi  1898,  amount  expended  during  fiscal  year 4,834.11 

July  1, 1898,  balance  unexi>ended 165.89 

(Amount  (estimated)  required  for  completion  of  existinff  project 30, 000. 00 
Amount  that  can  be  profitably  expendeu  in  fiscal  year  ending  June  30, 1900    30, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acta  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1807. 


▲PPB0PRIAT10N8. 

Act  of  March  8, 1871 $10,000 

Act  of  June  10,  1872 25,000 

$85,000 

Actof  Junes,  1896 6,000 

Total 40^000 
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Canfraei  imfane  dturing  ikefiioal  jfMr  tmding  June  SO,  1898. 


K<K 


Contnelor. 


SnltJeet 


Prioe 

per 

oabio 

yard. 


Date  of 
ftpprovaL 


WUliam  D.  John- 
•ton,  Philadel- 
phia Pa. 


icaja.in7 


BMDOTftl  118.48 
of  ledge. 


JwM  7,1887 


1,1807 


KoT.  80.1887 


Contnoi  oompleted. 


CKnOfBBOIAL  STATISnOS. 

BeeeipU  amd  •MjMMRte. 


Tons. 
1896 61,290 

1897: 

Coal •   190 

Granite  and  pavinff  blocks. . .  46, 600 
General  merchandue 1,500 


1897— Continued: 

Hay  and  grain 1,500 

Lumber  and  wood 1,000 


Total 50,790 


ArrivaU  and  departures  in  calendar  year  1897. 
Sailing  TeaselB,  average  338  tons '. 215 


A  6. 

IMPROVEMENT  OF  UNION  RIVER,  MAINE. 

The  approved  project  and  the  report  of  progress  of  the  work  to  Jane 
30, 1897,  will  be  found  in  the  Report  of  the  Chief  of  Engineers  for  1898, 
Part  I,  page  40. 

The  expenditures  during  fhe  fiscal  year  1898  were  $609.06.  The 
operations  consisted  in  dredging,  under  a  contract  with  Eastern 
Dredging  Company.  The  work  was  commenced  May  12, 1898,  and  by 
the  close  of  the  year  dredging  had  advanced  to  a  point  about  3,000  feet 
ftom  the  lower  end  of  the  dredged  channel  working  upstream,  but  a 
section  of  about  1,000  feet,  where  harder  material  was  encountered, 
was  not  down  to  grade. 

Union  River  is  in  the  collection  district  of  Frenohman  Bay.  The  nearest  light- 
house is  Blue  Hill  Bay  Light. 

Money  statement. 

July  1, 1897,  balance  unexpended $15,000.00 

June  SO,  1898,  amount  expended  during  fiscal  year 609.05 

July  1, 1898,  balance  unexpended 14,890.95 

July  1, 1898,  outstanding  liabilities $125.00 

July  1, 1898,  amount  covered  by  uncompleted  contracts 13, 680. 00 

13,805.00 

July  1, 1898, balance  available 585.95 

(Amount  (estimated)  required  for  completion  of  existins  project 130, 000. 00 
Amount  tnat  can  be  profitably  expended  in  fiscal  vear  ending  June 30, 1900    60, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 
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APPBOPBIATIOH8. 

July  11, 1870 $15,000 

March  8, 1871 15,000 

$30,000 

June  8, 1896 15,fX)0 

Totol 46,000 


JMract  t^propc^olfor  dredging,  July  gl,  1897. 


Va 

^ 

45.000  cable 
ysxda 

(price  per 
eaUcjmrd, 
•oowmeaa- 

nnoMnt). 

AmooAt. 

1 

I^Mtfn  P»^f««f  ^  Botton.lfMii 

Omte. 
48 

•ai,«»o 

Bid  njeeied  m  being  too  high. 

Ah9tr0ot  qf  proposal  for  drodgit^,  AuguotBSf  1897, 


Na 

"-• 

45.000  cubic 

eubic  yard, 
■oowmeaa- 
vranMnt). 

Amontt. 

1 

RMtem  Dredtfliiff  Co..  Boeton.  MttM 

0mU9. 
88 

•17.100 

ContTftot  made  with  Eastern  Dredging  Company,  September  20, 1897. 


Cot^traiOt  in  force  during  tkeJUoal  gear  ending  June  80, 1898, 


No. 

OontrMtor. 

Date. 

Snldaei. 

Fitoe 

.SSI. 

yard. 

Date  of  ap. 
proTaL 

BiCfamingor 
work. 

BxpiratioB. 

1 

EMt«m   Dredffiiig 
Co.,  Boston,  flus. 

86i»t  20,1887 

Dredglnjc 

(hnU. 
88 

Oct    8.1807 

May  18,1896 

Oct.    13,1888 

OOMIOBROIAL  8TATI0TIO8. 

SooeipU  and  ehipmenU. 


1897— Continued.  Tona. 

Hardware  and  iron 200 

Lumber,  Btaves,  shingles,  etc .  45,  OitO 

Powder 10 

Roofing  grayel 2M) 

Wood 3,37o 


Total 57,( 


Tona. 
1896 54,000 

1897: 

Bricks 600 

Coal 3,000 

Cement  and  lime 200 

Fish 200 

General  merchandise 5, 000 

Arrivals  and  departures  in  calendar  gear,  2897. 

Sailing  yessels,  average  draft,  10^  feet,  average  tonnage,  150 600 

Steamboat  line  established  between  Union  River  and  Rockland: 

Steamer,  161  tons 1 

Steamer,  132  tons i 1 

Steamer,  71  tons '. 1 
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A  7. 
mPROYEMENT  OF  BAGADUCE  BIVEB,  MAINE. 

The  approved  project  and  the  report  of  progress  of  the  work  to  Jane 
30, 1897,  will  be  found  in  the  Beport  of  the  Ohief  of  Engineers  for  1898, 
Part  Ij  page  40. 

The  expenditures  daring  the  fiscal  year  1898  were  $4,765.34,  The 
operations  consisted  in  removing  bowlders,  under  a  contract  with 
Robert  H.  Rogers.  The  work  was  commenced  during  the  latter  part 
of  August.  The  contract  was  completed  on  the  5th  of  the  tbllowing 
October,  when  446.7  tons  of  bowlders  had  been  removed  firom  the 
channel  at  Winslows  Island. 

The  impTOYement  is  in  the  ooUeotion  distriot  of  Castine.  The  nearest  port  of 
entry  is  Castine,  at  the  month  of  the  river.    The  nearest  light-house  is  at  Dice  Head . 

Money  statement. 

July  ly  1897,  balance  unexpended $4,975.16 

Jnne  30, 1898,  amount  expended  during  flscal  year 4,765.34 

July  1, 1898,  balance  unexpended 209.82 

{Amount  (estimated)  required  for  completion  of  exiBtine;  project 24, 875. 00 
Amountthatcan  be  profitably  expendedin  fiscal  yearenoingJuneSO,  1900    24, 875. 00 
Submitted  in  compliance  with  requirements  oi  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


▲PPROPRIATIOK8. 

August  11, 1888 $3,000 

September  19, 1890 4,000 

July  13,1892 5,000 

August  18, 1894 5,000 

June  3, 1896 5,000 

total 22,000 


Ab$traot  of  proposal  for  removing  hoicldera,  July  gl,  1897, 


No. 

Bidder. 

Approximate 

quantity,  100 

tons  (price 

per  ton). 

Amount. 

1 

Sobert  H.  BocetB.  FUttBbnrff.  N.  Y 

I9.87 

$887.00 

Contract  made  with  Robert  H.  Rogers,  September  7, 1897. 

Contract  in  force  during  ihc  fiscal  year  ending  June  SO,  1898. 


Ko. 

Contraotor. 

Date. 

Subject. 

Price 

per 

ton 

forre- 

mov- 

bo^- 
ders. 

Date  of  ap. 
pioraL 

^3^' 

Bxpiratiaii. 

1 

Bobert  H.  Bogers, 
Pl*tt8biirg,K.Y. 

Sept.  7, 1897 

Bemoring 
bowlders. 

$9.87 

Oct  e,  1887 

Aug.  28, 1887 

Nov.  a.  1887 

Contract  completed. 
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OOMMXRCIAL  STATISnGB. 

BeceipU  amd  »hipmeni». 


Tons. 

1801 41,300 

1892 46,100 

1898 49,300 

1894 67,850 

1895 85,900 

1896 78,060 


1897: 


Bricks 7,800 

Coal 2,500 

Cotton 300 

Fftrm  produce 350 


1897--Coiitmiied.  Tom. 

Fish 300 

Grain 11,000 

General  merchandise 25, 000 

Granite 6,000 

Ice 450 

Lnmber  and  cooperage   16, 200 

Lime,  cement,  etc 12,000 

Phosphate 200 

Wood 6,000. 


Total , 86,600 


ArrivaU  and  departure  in  calendar  year  1897, 

Steamers  drawing  10  feet  or  more,  600  to  1,500  tons 400 

Steamers  drawing  less  than  10  feet,  6  to  250  tons 1,000 

Sailing  vessels  drawing  10  feet  or  more,  160  to  400  tons 180 

Sailing  vessels  drawing  less  than  lOfeet^  6  to  160  tons 500 

Steam  tngs  plying  on  tne  river 1 

Most  of  the  foregoing  inclades  receipts  and  shipments  at  Castine,  at  the  mouth  of 
the  river. 


A  8. 

IMPROVEMENT  OF  PENOBSCOT  RIVER,  MAINE. 

The  approved  project  and  the  report  of  progress  of  the  work  to  Jnne 
30, 1897,  will  be  found  in  the  Beport  of  the  Chief  of  Engineers  for  1898, 
Part  I,  page  41. 

The  expenditares  during  the  fiscal  year  1898  were  $1,017.14.  No 
work  was  done.  The  only  operations  consisted  in  an  examination  of  a 
wreck  during  November,  1897,  reported  as  an  obstruction  in  the  river 
near  Hampden. 

No  appropriation  is  asked  for  further  work  under  the  present  project. 
A  proposed  extension  of  the  project  is  contained  in  the  report  of  a 
recent  survey  in  the  vicinity  of  Bangor.  (Bouse  Ex.  Doc  No,  49, 
Fifty-first  Congress,  first  session.) 

Money  statement. 

Jnly  1, 1897,  balance  unexpended $10,033.14 

June  90,  1898,  amonnt  expended  dnring  ftsoal  year ,..      1, 017. 14 

Jnly  ly  1898,  balance  unexpended 9,016.00 

[  Amount  (estimated)  required  for  completion  of  existing  nroject 290, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
[    harbor  acts  of  1866  and  1867. 


APPROPRIATIONS. 

March  2, 1829  (for  surrey) $900 

July  11,  1870  (at  Bangor  and  below) 15,000 

March  3, 1871  (at  Bangor  and  below) 50,000 

June  10, 1872 40,000 

March 8, 1873.... 20^000 
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Jnne23.1874 $20,000 

March  3,  1875  ($10,000  to  be  expended  at  or  near  Bucksport  Narrows) 25, 000 

Augnst  14, 1876  {HfipO  to  be  expended  at  or  near  Bncksport  Narrows) 10, 000 

June  18, 1878  ($2,500,  or  so  mach  thereof  as  necessary,  to  be  expended  at  or 

near  Bncksport  Narrows) 12,000 

March  3, 1879 6,000 

Jnly  5, 1884  (for  Bangor  Harbor  and  Penobscot  Riyer) 20^000 

Angnst  5, 1886  (for  widening  channel  at  Bangor  and  removing  obstraotions 

« near  Crosbys  Narrows) 15,000 

Angnst  11,  1888  ($20,000  to  be  expended  between  Bansor  and  Crosbys  Nar- 
rows and  $30,000  between  Bncksport  and  Winterport) 50, 000 

September  19,  1890  (for* continuing  improvement  and  for  dredging  near 

Sterne's  mill) *. 25,000 

Jnly  13, 1892 40,000 

TotaL 848,300 


COMMERCIAL  STATISTICa. 

Beoeipta  and  skipmenU, 


Tons. 

1891 931.780 

1892 714,935 

1893 565.887 

1894 750,313 

1895 -• 617,859 

1896 716,911 

1897: 

Brimstone 2,520 

Bricks 1,640 

Coal 172,683 

Fertilizer  and  plaster  rock ...  4, 326 

Flonr,  grain,  and  feed 20, 336 

General  merch  andise 29, 500 

Hay  and  wood 8,000 


1897— Continued.  T<m». 

Iron,  castings,  etc » ....  1, 232 

Ice 211,136 

Lime  an4  cement 3, 214 

Lumber 284,035 

Molding    sand   and   potters 

clay 3,580 

OU 6,500 

Paving   stone,  granite   and 

slate 12,000 

Salt 1,002 

Spool  wood  and  sh  ooks 23, 723 

Wood  pulp  and  paper 5, 271 

Total 790,698 


ArrivaU  and  departures  in  ealendar  year  1897, 

Foreign : 

Steamships  drawing  over  20  feet,  1,000  to  2.000  tons 28 

Sailing  vessels  ^ 49 

Coastwise : 

Steamers* , 968 

Sailing  vessels  * 3,341 

Total 4,386 


Ag. 

IMPROVEMENT  OF  HARBOR  AT  ROCKLAND,  MAINE. 

The  approved  project  and  the  report  of  progress  of  the  work  to  June 
30, 1897,  will  be  found  in  the  Report  of  the  Ohief  of  Engineers  for  1898, 
Part  I,  page  42. 

The  expenditures  during  the  fiscal  year  1898  were  (30,565.35.  The 
operations  during  the  fiscal  year  consisted  in  the  extension  of  the  break- 

*  Draft  and  tonnage  not  known.  Collector  of  cnstoms  states  that  many  of  the 
largest  four-masted  schooners  afloat  bring  cargoes  to  the  city  of  Bangor. 
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water,  under  contract  with  Charles  H.  Souther,  which  was  in  progress 
at  the  end  of  the  fiscal  year  1897.  At  the  close  of  the  fiscal  year  1898 
the  contractor  has  deposited  73,950  tons  of  stone,  rather  less  than  one- 
quarter  of  the  total  quantity  covered  by  his  contract.  The  completed 
section  of  the  breakwater  has  been  extended  out  to  a  point  2,990  feet 
from  the  shore. 

In  April,  1898,  proposals  were  opened  for  dredging  and  also  for 
removal  of  the  two  groups  of  ledges  which  obstruct  the  harbor,  or,  in 
other  words,  for  all  the  work  covered  by  the  project,  exce])t  the  break- 
water, which  was  already  under  contract.  The  lowest  bidders  for  the 
dredging  were  Moore  &  Wright,  of  Portland,  Me.,  at  14  cents  per  cubic 
yard,  place  measurement;  and  for  removing  ledges  (covering  about 
30,000  cubic  yards),  Dunbar  &  Sullivan,  of  Buffalo,  K  Y.,  at  $0.75  per 
cubic  yard  for  Ledges  A,  B,  and  0  (about  11,000  cubic  yards)  and 
$6.25  per  cubic  yard  for  Ledges  D  and  E  (about  19,000  cubic  yards). 
Both  of  these  bids  were  accepted,  but  no  work  has  yet  been  done. 

The  amount  (estimated)  required  for  completion  of  existing  project  is 
predicated  upon  the  ori^nal  estimate  and  subsequent  appropriations. 
At  present  contract  rates  this  amount  will  be  very  much  reduced,  and 
taking  into  account  the  appropriation  of  $300,000  for  this  work  carried 
in  the  sundry  civil  act  of  July  1, 1898,  sufiicieut  funds  are  now  available 
for  expenditure  in  the  fiscal  year  ending  June  30, 1900.  For  this  rea- 
son no  appropriation  is  asked  for  that  fiscal  year.  It  is  not  probable 
that  such  appropriation  would  be  needed,  even  if  work  had  to  be  read- 
vertised  and  let  at  higher  rates ;  but  if  such  should  be  the  case,  a  report 
of  the  fact  will  be  promptly  submitted. 

BooklaDd  is  in  the  ooUection  district  of  Waldoboro.  There  is  a  light  on  the  end 
of  the  breakwater. 

Money  statement 

July  1,  1897,  balance  unexpended $374,999.53 

Amount  appropriated  by  sundry  oivil  act  approved  July  1, 1898 300, 000. 00 

674.999.53 
June  30, 1898,  amount  expended  during  fiscal  year 30,565.35 

July  1,  1898,  balance  unexpended 644,434.17 

July  1,  1898,  outstanding  liabilities $2,907.06 

July  1, 1898,  amount  ooverecL  by  existing  contracts 181, 479. 35 

184,386.41 

July  1, 1898,  balance  available 460,047.76 

•  — 

{Amount  (estimated)  required  for  completion  of  existing  project 110, 500. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  rirer  and 
harbor  acts  of  1866  and  1867. 


APPROPRIATIONS. 


June  14, 1880 $20,000 

AngU8t2,  1882 40,000 

Julys,  1884 40,000 

August  5,  1886 22,500 

August  11, 1888 30,000 

September  19, 1890 37,500 

July  13, 1892 30,000 


August  18,  1894 $30,000 

June3,  1896 25,500 

June  4,  1897 850,000 

July  1,  1898 300,000 

Total 925,500 
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Abstract  of  propoiaUfor  ledge  excavation,  April  9, 1898, 


Ho. 


Bidders. 


Ledges  A,  B| 

sndC. 
U.150  oiibio 

yards  in 

pisoe  (prioe 

percnbic 

y»d). 


Ledges  D 

sod  £  19.080 

onbio  ysrds 

inplaoe 

(mice  per 

ouDie  yard). 


Amoont. 


1  I  CharlttsW.  Johnston.  Philadelphia,  Ps., 
S     Jonn  J.  Fitspatriok.  Plattobarg,  K.  Y  . . 
Isaac  T.  Brown,  New  York,  N.lT , 


William  S.  White,  Bockland.  Me . 
GioTor  &  Spear,  Kookland,  Me. 


Dunbar  &  SnlliTan,  Buffalo,  N.  Y 

P.  Sanford  Boss,  Incorporated,  Jersey  City,  N.  J  . 


$9.16 
8.88 
20.00 
12.50 
7.52 
0.75 
8.50 


19.75 

laoo 

18.00 
12.50 
7.58 
0.25 
0.29 


$287,506.00 
289.812.00 
505,540.00 
877.250.00 
228.006.40 
194,200.00 
271.508.70 


Proposal  of  Dnnbar  A,  SolUYan  accepted. 

Abstract  of  proposals  for  dredging  and  removing  bowlders,  April  9, 1898, 


Ka 


Bidders. 


471.280  onbic 
yards  dredg- 
ing (prioe 
per  cubic  yard 
in  plaoe) 


Bowlders  ex- 
ceeding 6 

tons'  (priee 
per  ton). 


Amount. 


Charles  H.  Souther,  Boston.  Mass 

Virginia  Dredging  Co.,  Riohiiiond,  Ya 
Moore  &  Wright,Tortland,  Me 


OenU. 


*17« 


06.00 
8.00 
6.00 


184.242.87 
70,221.61 
06,980.04 


Contract  made  with  Moore  &.  Wright,  May  16, 18d8. 


lAst  of  contracts  in  force  during  the  fiscal  year  ending  June  SO,  1898. 


No. 

1 


Contractots. 


Charles  H.  Souther, 
Boston,  Mass. 


Moore  &  Wright, 
Portland,  Me. 


Date. 


May    4,1887 


May  10,1898 


Subject.    Prices. 


Construct* 
ing  break- 
water. 


Dredging 


Bemoving 
.  bowlders. 


59.30. 

*    ton 

for 

stone. 

14c. 

onUo 

yard. 

05  per 

ton. 


Date  of  ap- 
pro^   ' 


May  24, 1897 


June  8,1888 


Beginning 
or  work. 


1.1897 


June  0,1898 


Bzpiratitfta. 


June  80,1898 


Deo.     6,1889 


COMMBRCIAL  8TATI6T1G8. 

Beceipts  and  shipments. 


Tons. 

1891 433,760 

1892 526,805 

1893 538,506 

1894 509,853 

1895 615,830 

1896 580,295 


1897: 


Bricks,  cement  and  sand ....  30, 540 

Coal 58,400 

Fish  and  salt,  etc 10, 000 

Grain  and  flonr 13,240 

Qeneial  merchandise 68, 500 


1897— Continued:  Tons. 

Hay  and  straw ' 525 

Ice 5,500 

Lnmber  and  ship  timber 25, 840 

Lime 122,400 

Oil 687 

Stone  ...: 53,185 

Sawdust  and  a8ii  08 4,500 

Steel   rails,   ironwork,    and 

castings 2,025 

Wood  and  cooperage 200, 150 


Total 594,992 
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ArrivaU  in  ealmdar  yaar  1897* 

Steamenr: 

CoastwiBe,  400  to  1,500  tons  each 625 

Coastwig©,  25  to  400  tons  each 2,148 

Coaatwiae,  under  25  tons  each 272 

Sailing  YeBsela: 

Foreign  (tonnage  not  stated) 362 

Coastwise  trade  (tonnage  not  stated) 4,025 

For  zeftige  only 1,120 


A  10. 

mPROYEMENT  OF  CARVERS  HARBOR,  VINALHAYEN,  MAINE. 

The  approved  project  and  the  report  of  progress  of  the  work  to  Jnne 
dOy  1897,  will  be  found  in  the  Report  of  the  Ohief  of  Engineers,  for  181)8, 
Part  ly  page  44. 

The  expenditures  daring  the  fiscal  year  1898  were  $9,670.95.  The 
operations  consisted  in  dredging,  under  contract  with  Moore  &  Wrigbt 
The  work  was  commenced  October  11, 1897,  and  the  contract  was  com- 
pleted on  the  8th  of  January,  1898,  when  60,000  cubic  yards  of  material 
had  been  removed.  An  area  680  feet  wide  and  of  an  average  length  of 
about  600  feet,  at  the  lower  end  of  the  inner  harbor,  was  dredged  to 
the  projected  depth  of  16  feet  at  mean  low  tide.  No  work  has  be^ 
done  since. 

Carvers  Harbor  is  in  the  collection  district  of  Belflftst.  The  nearest  lighthouae  is 
Heron  Neck. 

Money  statement. 

Jnly  1, 1897,  balance  unexpended $10,000.00 

JqneSO,  IB&Sf  amount  expended  daring  fiscal  year 9,670.95 

Jnly  1, 1896,  balance  anexpended 329.06 

{Amonnt  (estimated)  required  for  completion  of  existing  project 54, 000. 00 
Amountthat  can  be  profitably  expended  in  fiscal  year  ending  J  iine30,1900    54, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  aots  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


APPROPRIATION. 


Junes,  1896 $10,000 


Jh$traoi  of  propoiaU  for  dredging,  July  ti,  1897, 


Ko. 


Bidders. 


75.000  cubic 
yards  (price* 

P«J^^*«    Amount 

meMnredin 
■oow). 


Moore  A,  Wright,  Portland,  Me  .... 
Charles  H.  Souther,  Boaton,  Mass. 


OenU. 
15 
17 


$11,850 
12.750 


Contract  made  with  Moore  &  Wright,  September  2, 1897. 
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Caniraot  in  force  during  ihejitcal  ffear  ending  June  SO,  1898. 


Ka 

Oontraotor. 

Date. 

Saldeet 

Price 
per 
cable 
yard. 

Date  of  ap- 
proval. 

Beginning  of 
work. 

Expiration 

1 

• 

Moore  A  Wright» 
Portland,  MeT 

Sept.  1.1807 

Diedging. 

Cents. 
16 

Sept.  37,1897 

Nor.  IS,  1897 

Feb.  38,  1888 

Contract  completed. 


OOMlfXRCIAL  STATISTIGS. 

BeceipU  and  ehipmente. 


1896. 


1897: 


Coal,  hay,  wood,  lamber,  and 

general  merchandiae 9, 180 

Fuh,  salt,  ice^  bait,  etc 10,000 


Tone. 
1897— Continned. 

Lobsters 400 

Stone 44,124 


Total 63,704 


Arrivah  and  departures  in  calendar  year  1897, 
Sailing  vessels : 

Draft  9  to  18  feet,  100  to  400  tons 182 

Draft  7  to  14  feet,  7  to  200  tons 518 

Sailing  vessels  and  boats,  draft  4  to  8  feet,  5  to  12  tons 100 

Yeesels  for  zefnge 450 


A  xz. 

IMPROVEMENT  OP  GEORGES  RIVER,  MAINE. 

The  approved  project  and  the  report  of  progress  of  the  work  to  June 
30, 1897,  will  be  fouDd  in  the  Beport  of  the  Chief  of  Engineers  for  1898, 
Part  I,  page  45. 

Tha  expenditures  during  the  fiscal  year  1898  were  $9,728.62.  The 
oi)erations  consisted  in  dredging,  under  a  contract  with  Hamilton  & 
Sawyer.  The  work  was  commenced  July  22^  1897,  and  the  contract  was 
completed  on  the  28th  of  the  following  September,  the  total  quantity 
of  material  removed  being  59,994  cubic  yards.*  The  work  under  this 
contract  is  the  first  done  under  the  existing  project,  and  has  resulted 
in  giving  the  iull  depth  and  width  for  a  distance  of  about  2,100  feet  up 
from  the  16-tbot  contour. 

Georffes  River  is  in  the  collection  district  of  Waldoboro.  The  nearest  light-honse 
is  Franklin  Island. 

Money  statement 

Jnly  1, 1897,  balance  unexpended $10,000.00 

June  90, 1898,  amount  expended  during  fiscal  year 9,728.62 

July  1, 1898,  balance  unexpended 271.88 

1  Amount  Testimated)  requir^  for  completion  of  existing  project 20, 000. 00 
Amount  tnat  can  be  profitably  Upended  in  fiscal  year  ending  June  80, 1900    20, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acta  of  1866  and  1867  and  of  sundry  civil  act  of  June  4k,  1897. 
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APFROPSIATIOM. 

Aol  of  June  8, 1896 $10^000 


Contraet  in  faree  during  the  Ji»cal  year  emding  June  SO,  1898. 


No. 

CoDteictor. 

Date. 

SobJeeL 

Priee 

per 

eabie 

yard 

800W 

meae- 
nre. 

Date  of  ap- 
proTal. 

Beginningof 
work. 

Exptiatioa. 

i 

HmfltOB  A   Saw. 
jer.FortlMid.Me. 

Hay    >i,1897 

Dredginf 

channel. 

14.7 

May  aM«W 

July  20,1897 

Oet.    »,lfll7 

Contract  completed. 


OOMMRRCIAL  STATISTICS. 

BeoeipU  and  $hipmenU, 


Tons. 
1896 46,376 

1897: 

Bricks 900 

Coal 7,000 

Cement  and  general  merchau- 
diM  - 1,600 


1897— Continned. 

Farm  products  and  grain 1, 160 

Lime 31,200 

Wood 22,500 


Total 64,2 


JrrivaU  and  dq»ariur€9  in  calendar  year  1897, 

Sailing  Teasels,  coastwise: 

Drawing  10  feet  or  more,  ayerage  360  tons 830 

Drawing  lees  than  10  feet,  76  to  360  tona 30 

Sailing  vessels,  foreign,  average  100  tons S2 

Barges,  26  to  60  tons 40 

Yetsela  in  prooesa  of  constmotion,  lyOOO  to  1,200  tons 2 


A  12. 

DiPBOVEMENT  OF  KENNEBEC  BIVEB,  MAINE. 

The  approved  project  and  the  report  of  progress  of  the  work  to  June 
30, 1897,  will  be  foand  in  the  Report  of  the  Chief  of  Engineers  fur 
1898,  Part  I,  page  45. 

The  expenditures  daring  the  fiscal  year,  1898,  were  $15,448.99.  The 
operations  consisted  in  dredging  Gages  Shoal,  near  Augusta,  under 
contract  with  Moore  &  Wright.  Work  was  commenced  September  29, 
1897,  and  was  in  progress  at  the  close  of  the  fiscal  year,  the  contract 
being  nearly  completed.  This  is  the  last  work  to  be  done  under  the 
existing  project  and  will  complete  it  unle8s  new  conditions  develop. 

No  fiurther  appropriation  is  asked  for  the  present. 

The  improvement  is  in  the  collection  district  of  Bath,  of  which  Bath  is  the  port 
of  entry.  Fort  Popham  and  the  light-hoose  on  Pond  Island  are  near  the  moatn  of 
the  river. 
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MwMfy  statement. 

July  ly  1897,  bilanoe  anexpended a$62,244.57 

June  30, 18^,  amoant  expended  during  fiscal  year 15,448.99 

Joly  1, 1896,  balance  nnezpended 86,795.58 

July  1, 1898,  ontBtanding  liabilities 1...    $1,921.92 

Jnly  1, 1898^  amount  covered  by  uncompleted  contracts 7, 851. 60 

9,773.52 

July  1,1898,  balance  avaiUble 27,022.06 

r  Amount  (estimated)  required  for  completion  of  existing  project 58^  600. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  riyer  and 
[    barbor  acts  of  1866  and  1867. 


^PROPRIATIONS. 


March  2, 1827 $4,000 

Marchl9,1828 3,500 

April28,1830 6,000 

August  80, 1852 6,000 

June  23,1866 20,000 

March2,1867 30,000 

April  10,1869 14,850 

July  11, 1870 15,000 

March  3, 1871 15,000 

June  10. 1872 8,000 

Marohdl873 12,000 


June  28. 1874 $12,000 

March^  1876 15,000 

March  3,  1881 10,000 

August  11, 1888 75,000 

September  19,  18^0 50,(«00 

July  18.  1892 100,000 

August  18,  1894 50,000 

Junes,  1896 55,000 

Total 600,350 


AhBtraet  of  propamUfar  dredging  and  removing  howldera,  July  tly  1898. 


Ko. 


Bidden. 


45,000  onblo 
yards  (GagM 
Shoal),  pnoe 
per  cubic 
yardmeaa- 
Qred  in  scow. 


Bemorlng 

bowlders, 

price  per 

ton. 


Amount 


Robert  H.  Rogers,  Plattabunr,  N.  Y . 
Koore  &  Wrighi,  Portland,  He 


OentM. 


75 


♦19 
10 


$38,760 


All  bids  lejected  as  being  too  high. 

Ab9lraei  of  propo$aUfor  dredging  and  removing  howldert,  August  26, 1898, 


So. 

Bidders. 

45,000  cubic 
yards  (Gages 
Shoal),pifce 
per  cubic 
yard  meas- 
ured in  scow. 

Remoring 

bowlders, 

price  per 

ton. 

Amount. 

1 

Koore  &Wrigfat,PortiaDd,  Me 

CmU. 

40 

HO 

$18,000 

Contract  made  with  Moore  &  Wright,  October  25,  1897. 

a  Differs  from  last  year's  report  by  $2.02^  being  amount  of  Treasury  settlement  for 
telegrams,  made  in  December,  1896. 
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Caniraei  in  force  dmrimg  IkeJUeal  year  endlmg  June  80, 189S^ 


Ka 


Oontnotor. 


Date. 


SnldMt 


Bate  of  ap- 
proraL 


Beginning 
«f  work. 


Koore  A  Wright, 
PorUand,Ma. 


00128,1897 


Drodging 
ohannd 
•tOagea 
Shoiil 

Bemoving 
bowl, 
dan. 


40  oanta 
per  en- 
bio  yd. 

$10  per 


NoT.4»1887 


K0T.8.U87 


A.ngXUm 


OOMMBBCIAI.  flTAHSnOB. 

Beoeipie  aind  ehipmente. 


Tooa. 

1891 1,210,474 

1892 1,268,146 

1893 970,938 

1894 1,207,966 

1895 1,162,972 


1897: 

Bricka 

Coal 

Cement  and  piaster. . . 
General  merchandise . 
Grain  and  hay 


1,462 
85,044 

270 
9,130 

602 


1897— Continued. 

Iron,  machinery  and  east- 
ings   1,691 

Ice 481,000 

Lime  and  fertilizers 2, 29S 

Lumber  and  ship  timbers.  63, 880 

Moidingsand 880 

Stone 25,000 

Salt 600 

Sulphur,  alum,  and  paper.  2, 001 

Wood 2,138 


Total 666,991 


ArrivaU  and  depariuree  in  calendar  year,  1897. 

Coastwise: 

Steamers,  about  1,600  tons  each 665 

Steamers,  about  100  tons  and  less  each 605 

Sailing  vessels,  average  400  tons  each 8, 492 

Foreign : 

Sailing  vessels,  average  400  tons  each ^ 125 

Totol 4^787 

Tugs  plying  on  the  river 16 

Ferryboats  plvinf^  on  the  river 2 

Vessels  built  during  the  year,  tonnage  5,155 .* 7 


A  X3, 

mPROVEMENT  OF  SASANOA  RIVER,  MAINE. 

The  approved  project  and  the  report  of  progress  of  the  work  to  June 
30, 1897,  will  be  foand  in  the  Report  of  the  Chief  of  Engineers,  for  1898, 
Part  I,  page  46. 

The  expenditures  daring  the  fiscal  year  1898,  were  $11,548.62.  The 
operations  consiBted  in  removal  of  ledge  at  Upper  Hell  Gate,  dredging 
a  small  shoal  at  Carletons  Ledges,  and  erecting  a  beacon  on  the  jetty 
at  Camp  Ground. 

Kemoval  of  ledge  at  Hell  Gate,  under  contract  with  Robert  H.  Rogers, 
which  was  in  progress  at  the  close  of  the  last  fiscal  year,  was  completed 
early  in  March,  1898,  about  796  cubic  yards  of  material  Doing  removed. 
Tne  small  shoal  at  Carletons  Ledges  was  removed  during  September, 
1897,  the  quantity  of  material  removed  being  955  cubic  yards.  Abeacon 
on  the  end  of  the  jetty  at  Camp  Ground  was  constructed  daring  Novem- 
ber, 1897. 


APPENDIX  A — BSPOBT  OF  MAJOR  HOXIE.  831 

The  project  is  completed. 

The  improvemeut  is  in  the  coUeotion  distriot  of  Bath.    The  nearest  light-honae  ii 
on  Hendncks  Head. 

Money  statement.  , 

Juljl,  1897,  balance nnexpended $18,560.93 

JnneSO,  ld&8,  amount  expended  daring  fiscal  year 11,548.62 

July  1, 1898,  balance  nnexpended 7,012.81 


APPBOFRIATION0. 


July  11, 1870 $10,000 

March  3, 1871 6,500 

June  18,  1878 17,000 

JnneU,  1880 7,000 


March  8, 1881 $6,000 

JimeS,  1896 19,000 

Total 64,500 


Abiiraot  ofpropo$alfar  dredgimg,  July  $1,  2897. 


Ko. 

Bidder. 

2,000  oabie 

ywda  (price 

per  oabio 

yard,  soow 

AxuoimL 

1 

Moere  A  Wrirht.  Portianil.  Ke a 

OmUB. 

26 

1500 

Bid  rejected  as  being  too  high. 

Abairaoi  of  propo$al  for  dredging,  Augu»t£6, 1837 • 


No. 

Bidder. 

2,000  oubio 

yards  (priee 

per  oubio 

yard,  soow 

Amomit. 

1 

Mooie  &  Wright,  PertlAnd,  Me ; 

OmUM, 

26 

Ifioo 

Contract  made  with  Moore  &  Wright,  September  80, 1897. 


JA»i  of  contracts  in  force  during  theflseal  year  ending  June  SO,  1898. 


Ko. 


Contractors. 


Date. 


SalilJeot. 


Price 

per 

oabio 

yard. 


]>ateofap- 
provaL 


Beginning  of 


Expiration. 


el 
a2 


Bobert  H.  Bogers, 
Fiatt8barg.N.Y. 

Hooro  &  Wright, 
Portland,  Me. 


M«y   3,1807 
Sept.  80, 1807 


Bxoara- 
tion  of 
ledge. 

Dredging . 


$10.48 
26 


May  20,1807 
Oct.    6,1897 


May    1,1807 
Oct.    4,1887 


May   81,1806 
Deo.     4, 1897 


a  Contract  oompleted. 
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OOMlfBRGIAL  8TATI81I08. 

It  WM  impTaotioableto  obtain  oomplete  oommeroial  statistlos  for  the  river.    The 
followiDg  information  has  been  fnrniahed  by  the  Eastern  Steamboat  Company : 

Passengers  and  flight  steamers  plying  on  the  river 8 

Passengers  carried,  about 45,000 

Amount  of  freight tons..     1,500 

Trips  between  Bath  and  Boothbay,  daily 14 

A  large  number  of  steam  yachts  use  this  river. 


A  14. 

nCPROYEMENT  OF  PORTLAND  HARBOR,  MAINE. 

The  approved  project  and  the  report  of  pro|n*e88  of  the  work  to  June 
30, 1897,  will  be  found  in  the  Report  of  the  Ohief  of  Engineers  for 
1898,  Part  I,  page  47. 

The  ezpenditares  during  the  fiscal  year  1898  were  $56,088.05.  The 
operations  consisted  in  dredging,  under  a  contract  with  George  M.  YaJ- 
entine  &  Go.,  for  doing  all  the  work  covered  by  the  present  project. 
The  first  dredging  was  done  July  2, 1897,  and  by  the  close  of  the  fiscal 
year  there  had  been  removed  608,462  cubic  yards  measured  in  place. 
By  the  removal  of  this  quantity  of  material  an  area  in  the  front  harbor 
in  front  of  the  Grand  Trunk  Wharves,  about  2,100  feet  long  and  700 
feet  wide,  was  dredged  to  the  depth  of  30  feet  at  mean  low  tide.  In 
Back  Cove  the  channel  was  dredged  to  its  full  dimensions  except  in  the 
upper  portion  where  shoaling  has  occurred,  and  which  is  now  being 
redredged. 

The  amount  (estimated)  required  for  completion  of  existing  project  is 
predicated  upon  the  original  estimate  and  subsequent  appropriations. 
At  present  contract  rates  this  amount  will  be  very  much  reduced  and 
taking  into  account  the  appropriation  of  $200,000  for  this  work  carried 
in  the  snndry  civil  act  of  July  1, 1898,  sufficient  frinds  are  now  available 
for  expenditure  in  the  fiscal  year  ending  June  30, 1900.  For  this  reason 
no  appropriation  is  asked  for  that  fiscal  year.  It  is  not  probable  that 
such  appropriation  would  be  needed  even  if  work  had  to  be  readver- 
tised  and  let  at  higher  rates;  but  if  such  should  be  the  case,  a  report 
of  the  fact  will  be  promptly  submitted. 

The  harbor  is  defended  by  Forte  Preble,  Gorges,  Scammel,  and  a  battery  at  Port- 
land Head.  There  is  a  light-honee  on  the  breakwater  and  one  at  Portland  Head,  3 
miles  distant  from  the  city.  The  harbor  is  in  the  collection  district  of  Portland  and 
Falmonth,  of  which  Portland  is  the  port  of  entry. 

Money  statement. 

Jnlyly  1897,  balance  unexpended $368,500.43 

Amoont  appropriated  by  sondry  civil  act  approved  July  1, 1898 200, 000. 00 

568,560.43 
June  80, 1888,  amount  expended  during  fiscal  year 56^  088. 05 

July  1,  1898,  balance  unexpended 512,472.38 

Julyl,  1898,  outstanding  liabilities $6,741.46 

July  1, 1898,  amount  covered  by  uncompleted  contracts 467, 182. 29 

478,923.75 

July  1, 1898,  balance  available 38,548.63 

[Amount  (estimated)  required  for  completion  of  existing  project 46(^  000.00 

•(Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
L    harbor  acts  0/ 1866  and  1867. 
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APPROPRIATIONS. 

July  4, 1836,  for  breakwater $10,000.00 

March  S,  1837.  for  breakwater 25,000.00 

July  7, 1838,  for  breakwater 26,366.00 

June  2K3, 1866,  for  extending  breakwater,  but  unexpended  balance  made  • 

available  for  excavating  middle  ground  by  joint  resolution  of  June  5. 

1868 106,111.06 

July  11, 1870,  for improTing harbor 10,000.00 

March  3,  1871,  for  improving  harbor 40,000.00 

June  10, 1872,  for  improving  Portland  Harbor  and  Back  Bay 45, 000. 00 

March  3,  1873,  for  improving  harbor 60,000.00 

June  23, 1874,  for  improving  harbor 20,000.00 

March  3,  1875,  for  improving  harbor 20,000.00 

March  3,  1881,  for  improving  harbor 20,000.00 

August  2, 1882,  for  improving  harbor 35,000.00 

Julys,  1884,  for  improving  harbor 30,000.00 

Augusts,  1886,  for  improving  harbor 30,000.00 

Augusts,  1886,  for  Back  Cove 26,250.00 

August  11,  1888,  for  improving  harbor 40,000.00 

August  11,  1888,  for  Back  Cove 25,000.00 

September  19,  1890,  for  improving  harbor 40,000.00 

September  19,  1890,  for  Back  Cove 25,000.00 

July  13,  1892,  for  improving  harbor 30,000.00 

July  13, 1892,  for  Back  Cove 20,000.00 

August  18,  1894,  for  Back  Cove 20,000.00 

June  3, 1896 20,000.00 

June  4, 1897 850,000.00 

July  1,1898 200,000.00 

Total 1,262,727.06 


(hniract  in  force  during  the  fiscal  year  ending  June  30, 1898. 


No. 

Contractor. 

Date. 

Saldeot. 

Price 
per 

cable 

yard 
in 

place. 

Date  of  ap- 
proval. 

Beginning  of 
work. 

Expiration. 

1 

GkH).  M.  Valentine 
&  Co.,  New  York, 
N.T. 

Jane  4,18Sr7 

Dredging! 

Omte. 

a9.98\ 

620/ 

Jane  22, 1897 

June   1,1887 

Fixed  by 
rate    of 
progress 
prescrib- 
ed in  the 
contract. 

a  Plan  B  and  Back  Core. 


5  For  29  foot 


GOMMBRCIAL  STATISTICS. 

BecH'pU  and  ehipmenU 


1891. 
1892. 
1893. 
1894. 
1895. 
1896. 
1897: 


Tons. 
1,368,237 
1, 376, 815 
1,432,805 
1,214,887 
1,339,064 
1,357.575 


Apples  and  citrous  fruits.  1,466 

Bacon,  flour,  and  provisions  60, 845 
Bricks,  stone,  molding 

sand,  and  clay 27, 177 

Coal  and  wood 558, 971 

Cattle  on  hoof 1,504 

Cement,  lime  and  pipe,  etc.  19, 078 

Cotton  and  sisal 4,634 

BNG  98 53 


1897— Continued.  Tons. 

Cooperage  and  lumber,  etc.  73, 751 

Fish  and  salt 57,485 

General  merchandise  and 

dry  goods 300, 555 

Grain,  feed,  and  hay 112, 793 

Ice 15,000 

Iron,  lead,  machinery,  and 

tin L161 

Molasses  and  suffar 17, 197 

Oils,  paints,  brimstone, 

china  clay,  and  printing 

paper 75,227 


Total 1,326,844 
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Steamers : 

Coastwise,  drawing  12  to  18  feet,  averaf^e  1,200  tons 793 

Coastwise,  drawing  8i  feet,  averaf^e  210  tons 200 

Coastwise,  drawing  9i  feet,  average  150  tons 810 

Coastwise,  drawing  6  feet,  average  42  tons 960 

Foreign,  drawing  18  to  25  feet,  average  3,000  tons 73 

Foreign,  drawing  12  to  18  feet,  average  1,200  tons 333 

For  refuge 50 

Sailing  vessels : 

Foreign,  drawing  10  to  16  feet,  250  to  1,000  tons 181 

Coastwise,  drawing  10  to  16  feet,  250  to  1,000  tons 284 

Coastwise,  drawing  about  10  feet,  average  800  tons 2, 000 

Coastwise,  drawing  less  than  10  feet,  average  150  tons 1, 500 

For  refuge 1,200 

Coastwise,  drawing  12  to  18  feet,  over  1,000  tons 79 


A  15. 

IMPROVEMENT  OF  SACO  RIVER,  MAINE. 

The  approved  project  and  the  report  of  progress  of  the  work  to  June 
30, 1897,  will  be  foaud  in  the  Eeport  of  the  Chief  of  Engineers  for  1898, 
Part  I,  page  49. 

The  exi)enditares  during  the  fiscal  year  1898  were  $7,030.91.  The 
operations  consisted  in  raising  the  shore  end  of  the  breakwater  on  the 
north  side  of  the  month  of  tbe  river,  under  contract  with  Gheorge  Wil- 
lett  Andrews.  The  work  was  commeuced  about  the  last  of  August, 
1897,  and  was  cx)mi)leted  on  the  11th  of  the  following  December.  Tlie 
total  quantity  of  stone  furnished  was  5,200  tons,  with  which  the  break- 
water was  brought  to  the  full  section  for  a  distance  of  750  feet.  The 
only  other  work  i)r()posed  for  the  completion  of  this  project  will  be  any 
needed  repairs  to  the  jetty  on  the  south  side  of  the  mouth  of  tlie  river. 

Saco  is  in  the  collection  district  of  Saco,  Me.,  of  which  Saco  is  the  port  of  entry. 
The  nearest  Ught-house  is  on  Wood  Island. 

Money  statement 

July  1, 1897,  balance  unexpended $10,376.55 

June  30, 1898,  amount  expended  during  iiscal  year 7, 030. 91 

July  1, 1898,  balance  unexpended 3,345.64 

{Amount  (estimated)  required  for  completion  of  exiating  project 52, 500. 00 
Amount  that  can  be protitablyexpeu(ledinfi8CAlyearendingJune30, 1900      5,000.00 
Submitted  in  compliance  with  reqnirenients  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  18i^. 


APPROPRIATIONS. 

March  2,  1827,  for  piers,  buoys,  aud  removing  obstructions  at  and  near 

entrance $7,000 

June  23, 1866,  for  repairing  piers 40,000 

March  2, 1867,  for  improving  river 40, 000 

July  25, 1868,  for  improving  river 20,000 

April  10, 1869,  for  improving  river 22,275 

July  11, 1870,  for  improving  river 10,000 

March  3, 1871,  for  improving  river 15,  OOO 

June  10, 1872,  for  improving  river 15.000 

July  5. 1884,  for  breakwater 15,000 

August  5, 1886,  for  brealc water 12,500 

August  5, 1886,  for  Improving  river 12,500 

August  11, 1888,  for  breakwater 12,500 

August  11, 1888,  for  improviug  river 10,000 
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September  19, 1890,  for  improyini^  riveT, iucladins  breakwater  and  jetty  —  $65^  000 

July  13, 1892,  for  improving  river,  inclndin^  breakwater \ 25, 000 

Augast  18, 1894,  for  improving  river,  inclading  breakwater 10, 000 

June  3, 1896,  for  improving  river,  including  breakwater 10, 000 

Total 341,775 


Ahitraci  of  proposals  far  raising  inner  end  of  breakwater ,  July  21,  1897, 


No. 


Bidders. 


Hamilton  St,  Cleaves,  Portland.  Me 

George  Willett  Andrews,  Biddeford,  Me  . 


4,000  tons 
stone 

(price  per 
ton). 


Amoant. 


1.01 


$0,940 
4,040 


Contract  made  with  George  Willett  Andrews,  September  3, 1897. 


Contract  in  force  during  ikejiscal  year  ending  June  SO,  1898 » 


ITo. 

Ck>ntraotor. 

Date. 

Snldeot. 

Price 

per  ton 

for 

stone. 

Date  of  ap- 
proval. 

ol^ork.*^ 

Expiration. 

1 

George  Willett  Ai.- 
drews,  Biddeford, 
Me. 

Sept.  3, 1807 

Raising 
inner  end 
of  break- 
water. 

$1.01 

Oct   1,1897 

Aug.  23, 1897 

Dec.  11,1897 

Contract  completed. 


COMMERCIAL  STATISTICS. 

Beoeipts  and  shipments. 


Tons. 

1891 49,765 

1892 47,108 

1893 59,765 

1894 47,350 

1895 62,129 

1896 46,956 


1897:  Tons. 

Bricks 5,920 

Coal 35,564 

Iron  300 

Moldingsand 340 

Roofing 90 

Total 42,214 


Arrivals  and  departures  in  calendar  year  1897. 
Sailing  vessels,  coastwise,  average  draft  11|  feet,  average  247  tons 


128 


A  l6. 

IMPROVEMENT  OF  COCHECO  RIVER,  NEW  HAMPSHIRE. 

The  approved  project  and  the  report  of  progress  of  the  work  to  June 
30, 1S97,  will  be  found  in  the  Report  of  the  Chief  of  Engineers  for  1898, 
Part  I,  page  50. 

The  expenditures  during  the  fiscal  year  1898  were  $6,800.28.  The 
operations  consisted  in  excavating  the  channel  through  the  ledge  in 
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the  Lower  Narrows,  ander  contract  with  Simon  J.  Donovan.  Work 
was  contiDaed  throughout  the  fiscal  year,  excepting  while  suspended 
for  climatic  reasons  during  the  winter,  and  about  535  cubic  yards  of 
ledge  have  beeu  removed.  The  work  was  still  in  progress  at  the  close 
of  the  fiscal  year  1898. 

Money  statement 

Jnly  1, 1897,  balance  unexpended $14,782.31 

June  30, 1898,  amount  expended  during  flacal  year 6, 800. 28 

July  1,  1898,  balance  unexpended 7,982.03 

July  1,  1898,  outetanding  liabilitiee $553.42 

July  1,  1898,  amoimt  covered  by  uncompleted  ooutracts 5, 715. 75 

6,269.17 

July  1, 1898,  balance  available 1,712.86 

{Amount  (estimated)  required  for  completion  of  existing  project 106, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  endmg  June  30, 1900    50, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  aot  of  June  4, 1897. 


APPROPBIATIOI78. 


July  4, 1836 $5,000 

March  3, 1837 5,000 

March  3, 1871 10,000 

June  10, 1872 10,000 

March  3,1873 10,000 

June23,1874 10,000 

March  3, 1875 25,000 

August  14, 1876 14,000 

June  18, 1878 6,000 

August2,1882 28,000 


July  5, 1884 $28,000 

August  5,1886 10,000 

August  11, 1888 9,000 

September  19, 1890 25,000 

July  13,1892 15,000 

August  18,1894 15,000 

June  3, 1896 15,000 

Total 240,000 


Contract  in  force  during  the  fiscal  jfcar  endk^  June  SO,  1898, 


Ko. 

Contractor. 

Date. 

Bnlijeot. 

Price 
per 
onbic 
yard. 

Date  of 
approvaL 

Beginning  of 
work. 

Expiration. 

1 

Simon  J.  Donovan, 
Winthrop,  Maua. 

Hay  10,1S97 

Bemoval 
of  ledge. 

$7.60 

Jane  3,1897 

Hay    1,18817 

Sept  80, 1888 

COMMERCIAL  STATISTICS. 

Beceipte  and  ehipmenU. 


Tona. 

1891 70,662 

1892 71,785 

1893 66,933 


Tons. 

1894 , 68,415 

1895 83,151 

1896 59,755 


No  statement  of  tonnage  could  be  obtained  for  calendar  year  1897. 


APPENDIX  A — ^REPORT  OP  MAJOR  HOXIE. 


837 


A  17. 
HARBOR  OF  REFUGE  AT  LITTLE  HARBOR,  NEW  HAMPSHIRE. 

The  approved  project  and  the  report  of  progress  of  the  work  to  June 
30, 1897,  will  be  found  in  the  Beport  of  the  Chief  of  Engineers  for  1898, 
Part  I,  page  51. 

The  expenditores  during  the  fiscal  year  1898  were  $8,596.36.  The 
operations  consisted  in  dredging  and  in  repair  of  the  breakwater  at 
Jerrys  Point.  The  work  of  dredging,  which  was  in  progress  at  the 
close  of  the  last  fiscal  year  under  contract  with  Charles  H.  Souther, 
was  completed  on  the  14th  of  August,  1897,  the  total  quantity  of  mate- 
rial removed  under  the  contract  being  about  51,993  cubic  yards,  by 
which  the  anchorage  was  widened  about  85  feet. 

Under  the  contract  with  George  Willett  Andrews  the  repair  of  the 
breakwater  at  Jerrys  Point,  which  had  been  damaged  by  storms,  was 
commenced  during  December,  1897.  The  contract  has  not  yet  been 
finished,  although  the  work  is  nearly  completed. 

Portsmouth  is  the  nearest  port  of  entry.  There  are  defenaiye  works  at  Jerrys 
Point,  and  there  is  a  light  at  the  end  of  each  breakwater. 

Money  statement 

July  1, 1897,  balance  unexpended $10,171.60 

June  90, 1998,  amount  expended  during  fiscal  year 8, 596. 36 

July  1, 1898,  balance  unexpended 1,575.24 

July  1,  1898,  outstanding  liabilities $100.00 

July  1,  1898,  amount  covered  by  uncompleted  contractj^ 1, 277. 02 

1,377.02 

July  1, 1898,  balance  available 198.22 

{Amount  ^estimated)  required  for  completion  of  existing  project 25, 000. 00 

Amounttnatcanbeprofitabl^expendeainflsoalyearendinff June30, 1900  25, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


APPROPRIATIONS. 


August  5, 1886 $10,000 

August  11, 1888 20,000 

September  19, 1890 40,000 

July  13, 1892 30,000 


Augustl8,1894 $10,000 

June  8>  1896 10,000 

Total 120,000 


Alitraei  of  propo$aU  far  repairing  hreaJcwaier,  July  JSl,  1897. 


No. 


Bidder. 


Widening 
Beplacing  I     break- 
oopiDg     I  water,  1,000 
stones      '  tons  Atone 
(lamp  earn).'  (price  per 


I 


ton). 


Amount. 


William  S.  White.  Bookland,  Me 

Hamiltta  &  CleaveB,  Portland,  Me 

George  WUlett  Andrews,  Biddeford,  Me. 


$100 
952 
200 


$3.15 
2.58 
1.86 


$3,340 
3,532 
2,050 


Contract  made  with  George  Willett  Andrews,  September  3, 1897. 
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LUt  of  eaniraeU  in  faree  during  theJUcal  ffdar  ending  June  SO,  1898. 


^•o. 


Contraoior. 


Charles  n.  Soother, 
Boaton,  Maea. 


Date.  Sul^ect.     Price.l    ^Sj^Svl    I ^"«;rk.^ **^    K^piratiOD 


May  4,1897 


George  WillettAn-i 
drew8,Biddefonl,^<  Sept  3, 1897^ 


DredgiDg.  ^$0.14}'  May  20, 1897   July    1, 1897 

Widening    el.85 
break 

^V^iag  dTOQMY^^    «'1«»7    Aug.23,18»7 
coping 
atonea. 


Dec      1,1887 


Jane  80,198 


a  Contract  completed.  b  Per  onbic  yard . 


a  Per  ton  atone. 


dLnmp 


COMMVRCIAL  STATISTICS. 

This  harbor  is  used  chiefly  for  refuge,  there  being  no  commerce  belonging  to  it, 
and  very  little  thereat. 

The  following  information  has  been  receiyed  from  the  keeper  of  the  life-saving 
station  at  that  locality : 

Tons. 

17  coasting  vessels,  average  draft  7  feet,  average  tonnage 90 

40  fishing  vessels,  average  draft  7  feet,  average  tonnage 35 

35  steam  yachts,  average  draft  7  feet,  average  tonnage 50 

40  sailing  yachts,  average  draft  7  feet,  average  tonnage 30 

A  large  number  of  fishing  boats  entered  Little  Harbor  for  refuge  during  the 
calendar  year  1897. 


A  i8. 

REMOVING  SUNKEN  VESSELS  OR  CRAFT  OBSTRUCTING  OR  ENDANGERING 

NAVIGATION. 

The  schooner  L.  Holway^  a  small  wooden  vessel,  was  sank  in  Karra- 
gaugus  Bay  May  30,  1896.  The  wreck  was  an  obstrnction  to  naviga- 
tion, and  in  August,  1896,  its  removal  was  authorized.  Mr.  Henry  M, 
Leighton,  of  Millbridge,  Me.,  undertook  to  removed  the  wreck  and 
destroy  it  for  the  sum  of  $160.  This  work  was  accomplished  daring 
the  fiscal  year  1898.  The  total  cost  in  connection  with  this  wreck  has 
been  $260. 

The  wreck  of  the  schooner  Matilda^  a  small  wooden  vessel,  being  an 
obstruction  to  navigation  in  Deer  Island  Thoroughfare,  its  removal 
was  authorized  in  January,  1898.  The  work  was  advertised  and  a  con- 
tract made  with  William  S.  White,  of  Eockland,  Me.  At  the  close  of 
the  fiscal  year  1898  the  wreck  had  been  partly  removed. 

The  schooner  Nevada^  a  small  wooden  vessel,  was  wrecked  in  Davis 
Strait  December  31, 1897.  During  a  storm  in  the  following  January 
the  wreck  floated  off  the  ledge  and  sunk  across  the  channel,  consti- 
tuting an  obstruction  to  navigation.  Its  removal  was  authorized  in 
February,  1898.  The  work  was  advertised  and  a  contract  made  with 
John  F.  Hamilton,  under  which  the  wreck  has  been  taken  up  and 
removed. 
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Aheiract  of  propo$aU  far  removing  wreck  of$ehooner  Matilda,  March  SI,  1898. 


No. 


Biddora. 


Prlce- 


1  I  John  F.  Hamilton,  Porilaiid,  Me 

2  '  John  L.  GosM,  Stoningtou,  Me 

8     Scott  Geyer,  Stooingion,  Me , 

4  Philip  H.  Doyen,  Kuiirblijiville,  Me 

5  D.A.Johnaton,  New  York,  N.Y 

6  W.  U.Simmona,  Rockland,  Me 

7  WilliHin  S.  White,  Rockhind,  Me 

8  John  L.  MilU,  Camden,  N.J 

9  James  R.  Rotsern,  Plattaburg,  N.  Y 

10  Solon  S.  Andrews,  Gorham,  Me 

11  Alfred  Soreusf^n,  Boston,  Maaa 

12  William  H.  Virden  and  John  G.  Ros^*,  L«wgh,  Del 


$500 
945 

1,000 
490 

1,200 
597 
475 

1,147 
809 
485 

1,200 
890 


Contract  made  with  William  S.  White,  May  9,  U9S. 

Ahstraci  ofpropoBals  for  removing  wreck  of  schoonei-  Nevada,  April  12,  1898. 


No. 


Bidders. 


Price. 


CharloA  W.  Johnston,  Philadelphia,  Pa 

William  S.  Whiti-.  Rockland,  Me 

D.  A.  Jolinston,  New  York.N.  Y 

John  L.Mills,  Camden.  N.J 

William  Harrison  Simmons,  Rockland.  Me 

James  S.  Raiders,  Plattshnrg,  N.  Y 

S«ilon  S.  Andrews,  Gorham,  Me 

.John  P.  Hamilton.  Portland,  Mo 

Philip  U.  Doyen,  Knightsville,  Me 


t375 
475 
800 
947 
473 
533 
465 
270 
619 


Contract  made  with  John  F.  Hamilton,  May  10,  1898. 


Liet  ofcontracU  in  force  during  the  fiscal  year  ending  June  SO,  1898. 


No. 

Contractor. 

Bate. 

Subject. 

Price. 

Date  of 
approval. 

Beginning  of 
work. 

Expiration. 

1 
•  2 

William  S.  White, 
Rockland,  Me. 

John  F.  Hamilton, 
Portland,  Me. 

May  9,1898 
May  10. 1898 

Removing 
wreo  k 
schooner 
Matilda. 

Removing 
wreck 
sohooner 
Nevada. 

$475 
270 

May  28, 1898 
June  2, 1898 

Regulated 
by  time 
for  com- 
pletion. 

do 

80  days  after 

notice    0  f 

approval 

of  contract. 

Do. 

a  Contract  completed. 


A  19. 

SURVEY   OP   UNION   RIVER,    MAINE,    FOR   A 

CHANNEL. 


DEEPER  AND  BROADER 


[Printed  in  House  Doc.  No.  124,  Iilf ty-flfth  Congress,  second  seesion.J 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washingtonj  D.  0,,  December  i,  1897. 
Sir  :  I  have  the  honor  to  submit  the  accompanying  report  of  October 
22y  1897,  by  Mi^.  B.  L.  Hoxie,  Corps  of  Engineers,  concerning  a  survey 
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of  Union  Biver,  Maine,  for  a  deeper  and  broader  channel,  under  require- 
ments of  section  9  of  the  river  and  harbor  act  of  June  3, 1896. 

Under  provisions  of  river  and  harbor  act  of  June  3,  1896,  a  prelimi- 
nary examination  of  this  locality  was  made  by  Lieut.  Col.  A.  K.  Dam- 
rell,  Corps  of  Engineers,  report  concerning  which  was  submitted  to 
Gongress  and  printed  as  House  Doc.  No.  6,  Fifty-fifth  Congress,  first 
session. 

Miyor  Hoxie  states  that  he  agrees  with  that  ofScer  in  the  opinion 
that  the  field  work  of  additional  surveys  is  unnecessary,  the  ground 
having  been  fally  covered  by  a  survey  in  1890,  and  from  that  survey  it 
api>ear8  that  the  sum  of  $225,000  is  required  to  secure  a  channel  100 
feet  wide  and  6  feet  deep  at  low  tide  through  the  bar  at  the  mouth  of 
the  river  and  through  the  narrows  below  Ellsworth,  increasing  to  150 
feet  in  width  in  front  of  the  wharves  at  Ellsworth.  This  estimate 
includes  the  construction  of  a  jetty  and  training  wall  (the  latter  to  be 
marked  with  three  rough  stone  beacons),  built  to  the  height  of  6  feet 
above  mean  high  water,  to  preserve  the  channel  over  the  bar  after  the 
dredging  is  completed. 

Mf^or  Hoxie  further  states  that  the  improvement  of  all  rivers  upon 
the  coast  of  Maine  is  more  or  less  interfered  with  by  the  practice  of 
throwing  mill  refuse  into  them,  and  that  in  this  connection  it  is  proper 
to  invite  attention  to  the  necessity  for  further  legislation  to  prevent  the 
deposit  of  mill  waste  and  other  refuse  in  these  rivers. 

The  division  engineer.  Col.  G.  L.  Gillespie,  Corps  of  Engineers,  in 
transmitting  the  report  to  this  office,  states  as  follows: 

It  appears  from  the  report  of  Colonel  Smith,  November  30,  1888,  Annual  Report, 
Chief  of  Engineers  for  1890,  Part  I,  page  458,  and  the  report  of  Colonel  Damrell, 
January  30, 1897,  that  the  obstmctions  to  the  navigation  of  the  channel  arise  chiefly 
from  slabs  and  other  mill  refuse  which  are  deposited,  in  part,  in  the  river  above  the 
head  of  navigation,  to  which  section  6  of  the  river  and  harbor  act  of  September  19, 
1890,  does  not  applv.  As  these  deposits  in  the  higher  reaches  probably  recelTO  year 
by  ^ear  aconmnlations  from  the  original  sources,  it  is  evident  that  improvements 
vnuch  may  be  made  by  dred^ng  in  the  navigable  sections  below  Ellsworth  vrill  be 
more  or  lees  subject  to  deterioration  so  long  as  the  General  Government  fails  to  pre- 
vent it  by  adequate  legislation.  Additional  legislation  is  therefore  necessary  to 
maintain  any  channels  which  may  be  improved. 

Very  respectfully,  your  obedient  servant, 

John  M.  Wilson, 
Brig.  Gen.,  Chief  of  Engineers, 

U.  8.  Army. 
Hon.  B.  A.  Alger, 

Secretary  of  War. 


bbpobt  of  maj.  b.  l.  hoxie,  gobps  of  enginbebs. 

United  States  Engineer  Office, 

Portland^  Me.^  October  22, 1897. 

General:  In  compliance  with  instructions  from  the  Chief  of  Engi- 
neers, I  have  the  honor  to  submit  the  following  report  upon  survey  of 
Union  River,  Maine,  provided  for  by  the  river  and  harbor  act  of  June 
3, 1896: 

The  preliminary  examination  of  this  locality,  with  a  view  to  its 
improvement,  required  by  the  same  act,  was  made  under  the  direction 
of  my  predecessor,  Lieut.  Col.  A.  N.  Damrell,  and  report  submitted 
January  30, 1897,  which  was  published  as  House  Doc.  No.  6,  Fifty-fifth 
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Congress,  first  session.  I  agree  with  Colonel  Damrell  in  the  opinion 
that  the  field  work  of  additional  snrveys  is  unnecessary,  the  groand 
having  been  fully  covered  by  a  survey  made  in  1890,  under  the  direc- 
tion of  Lieut.  Col.  Jared  A.  Smith,  of  which  the  maps  and  detailed 
estimates  are  now  on  file  in  this  office,  the  report  having  been  published 
in  House  Ex.  Doc.  No.  138,  Fifty-first  Congress,  first  session. 

From  these  surveys  it  appears  that  the  sum  of  $225,000  is  required 
for  a  channel  through  the  bar  at  the  mouth  of  the  river  100  feet  in 
width  and  6  feet  deep  at  low  tide,  and  through  the  narrows  below  Ells- 
worth, increasing  to  150  feet  in  width  in  front  of  the  wharves  at 
Ellsworth.  The  estimate  includes  the  construction  of  a  jetty  and  train- 
ing wall,  the  latter  to  be  marked  with  three  rough  stone  beacons,  built 
to  the  height  of  6  feet  above  mean  high  water,  to  preserve  the  channel 
over  the  bar  after  the  dredging  is  completed.  This  project  having 
been  pre^'ented  to  Congress  prior  to  the  recent  appropriation  of  $15,000 
in  the  river  and  harbor  act  of  June  3, 1896,  must  be  considered  the 
approved  project  for  the  improvement  of  Union  River,  although  the 
appropriation  of  $15,000  is  to  be  expended  in  dredging  under  the  terms 
of  the  act.  The  contraction  works  at  the  mouth  of  the  river  will  prob- 
ably maintain  the  channel  at  that  point,  but  the  annual  cost  of  main- 
tenance of  the  channel  through  the  narrows  and  in  front  of  Ellsworth 
can  not  yet  be  estimated. 

For  the  economical  prosecution  of  this  work  it  is  necessary  that  a 
sufficient  appropriation  should  be  made  to  justify  the  employment  of  a 
suitable  plant  for  doing  the  work  expeditiously  and  economically.  In 
this  connection  it  is  proper  to  invite  attention  to  the  necessity  for 
further  legislation  to  prevent  the  deposit  of  mill  waste  and  other  refuse 
in  rivers.  The  improvement  of  all  rivers  upon  the  coast  of  Maine  is 
more  or  less  interfered  with  by  the  practice  of  throwing  mill  refuse 
into  them ;  and  while  there  has  been  a  change  for  the  better  in  this 
respect,  the  practice  continues,  sawdust  and  other  waste  being  thrown 
in  above  the  limit  of  navigation  and  finding  its  way  into  the  naviga- 
ble channel. 

Very  respectfully,  your  obedient  servant, 

£.  L.  HoxiE, 
Major ^  Corps  of  Engineers. 

Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers^  Z7.  S.  A. 
(Through  the  Division  Engineer.) 

[First  indorsement.] 
NOBTHBAST  DIVISION  ENGINBEB  '  OPFIOB, 

Nei€  York,  October  28, 1897. 

BespectfuUy  forwarded  to  the  Chief  of  Engineers. 

It  appears  from  the  report  of  Colonel  Smith,  November  30, 1888. 
Annual  Report  of  the  Chief  of  Engineers  for  1890,  Part  I,  page  468,  ana 
the  report  of  Colonel  Damrell,  January  30, 1897,  that  the  obstructions 
to  the  navigation  of  the  channel  arise  chiefly  .from  slabs  and  other  mill 
refuse  which  are  deposited,  in  part,  in  the  river  above  the  head  of  navi- 
gation, to  which  section  6  of  the  river  and  harbor  act  of  September  19, 
1890,  does  not  apply.  As  those  deposits  in  the  higher  reaches  probably 
receive  year  by  year  accumulations  from  the  original  sources,  it  is  evi- 
dent that  improvements  which  may  be  made  by  dredging  in  the  navi- 
gable sections  below  Ellsworth  will  be  more  or  less  subject  to  deterio- 
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ration  so  long  as  the  General  Government  fails  to  prevent  it  by  adequate 
legislation.  Additional  legislation  is  therefore  necessary  to  maiutain 
any  channels  which  may  be  improved. 

•  •••••• 

G.  L.  Gillespie, 
Colonel^  Corps  of  Engineers^  Division  Engineer. 


A  20. 

SURVEY  OF  BAGADUCE  RIVER,  LEADING  UP  TO  PENOBSCOT  VILLAGE, 

MAINE. 

[Printed  in  Honse  Boo.  No.  144,  Fifiy-linh  Congress,  seoond  seaaion.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington^  1>.  0.,  December  6',  1897. 
Sir  :  I  have  the  honor  to  submit  the  accompanying  report  of  November 
23, 1897,  with  map*  by  Maj.  R.  L.  Iloxie,  Corps  of  Engineers,  of  the  results 
of  a  survey  of  Bagaduce  River,  Maine,  leading  up  to  Penobscot  village, 
made  to  comply  with  requirements  of  the  river  and  harbor  act  of  June 
3,  1896. 

Penobscot  village  and  South  Penobscot  constitute  the  town  of  Penob- 
scot, situate  on  the  Northern  Bay  branch  of  Bagaduce  River,  and  a 
project  for  improvement  of  this  locality  by  securing  a  channel  100  fi»et 
wide  and  0  feet  deep  at  mean  low  water  from  Bridges  Point  to  Bowtlen-8 
whar^  South  Penobscot,  adopted  in  1890,  is  now  being  carried  out  by 
the  United  States.  The  cost  of  completing  this  project  is  now  esti- 
mated to  be  $52,187.30;  and  an  imjirovement  which  would  reach  Penob- 
scot village  would  necessitate  a  duplicate  dredged  channel  2,600  teet 
in  length,  extending  from  deep  water  across  intervening  mud  flats  to 
the  wharf,  at  a  cost  estimated  by  Major  Hoxie  to  be  $4^.">,700. 

In  his  letter  transmitting  this  report  Major  Hoxie  states  that,  in  his 
opinion,  the  interests  of  commerce  involve<l  will  not  justify  the  jiroposed 
improvement  under  present  conditions;  that  the  existing  project  pro- 
vides for  a  suitable  improvement  for  this  locality,  and  that  any  further 
expenditure  for  an  additional  channel  to  another  point  in  the  same  town 
is  not  justifiable.  His  views  are  concurred  in  by  the  division  engineer, 
Ool.  G.  L.  Gillespie,  Corps  of  Engineers. 

Very  respectfully,  your  obedient  servant, 

John  M.  Wilson, 
Brig,  Qen.^  Chief  of  Engineers^ 

U.  8.  Army. 
Hon.  B.  A.  Algeb, 

/Secretary  of  War. 


report  of  maj.  r.  l.  hoxie,  corps  of  engineers. 

United  States  Engineer  Office, 

Portland^  Me.,  November  23j  1897. 
General:  In  compliance  with  Department  letter  dated  September 
6, 1896, 1  have  the  honor  to  submit  the  following  report  of  survey  of 

*  Not  reprinted.  Printed  in  Honse  Doc.  No.  144,  Fifty-fifth  Congress,  second  session* 
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"Bagadnce  Eiver,  Maine,  leading  up  to  Penobscot  village,"  provided  for 
by  the  river  and  harbor  act  of  Jane  3, 1896. 

A  preliminary  examination  of  the  Bagadace  Elver,  ander  the  river 
and  harbor  act  of  August  5, 1886,  was  made  during  that  year,  and  a 
survey  followed  in  1888.  This  examination  and  survey  furnished  the 
greater  part  of  the  information  now  required  under  the  act  of  June  3, 
1896,  and  it  has  only  been  necessary  to  supplement  them  with  a  survey 
for  a  channel  from  the  head  of  navigation  of  the  North  Fork  of  the 
Bagaduce  Elver,  in  Northern  Bay,  to  Penobscot  village,  on  the  shores 
of  the  bay.  From  these  sources  of  information  the  following  is  com- 
piled : 

The  Bagaduce  Elver  is  a  tidal  water  opening  into  Penobscot  Bay  at 
Castine.  The  lower  part  of  the  river  forms  the  harbor  of  Oastine, 
where  the  mean  rise  of  the  tide  is  9.3  feet. 

About  5  miles  above  the  mouth  of  the  river  are  the  Narrows.  The 
banks  are  at  least  700  feet  apart  and  the  channel  for  the  largest  vessels 
IS  more  than  half  that  width. 

Immediately  above  the  Narrows  the  river  is  much  broader  and  divides 
into  the  North  and  South  forks.  The  tidal  portion  of  the  North  Fork 
terminates  in  the  Northern  Bay. 

From  the  Narrows  to  Penobscot  the  North  Fork  is  broad  and  has  a 
good  channel,  though  somewhat  indirect,  as  far  as  Bridges  Point.  This 
I)oint  is  on  the  east  shore,  where  the  river  widens  into  Northern  Bay, 
about  3  miles  from  the  Narrows,  and  a  little  more  than  three-fourths  of 
a  mile  below  the  head  of  the  channel  at  Penobscot. 

The  town  comprises  two  villages,  known,  respectively,  as  Penobscot 
and  South  Penobscot.  The  latter  is  at  the  head  of  the  tidal  channel  of 
the  river  on  the  southeast  shore  of  the  bay,  while  the  former  is  1  mile 
farther  north. 

Above  Bridges  Point,  in  the  Northern  Bay,  the  channel  is  narrow, 
and  at  low  water  has  not  sufficient  depth  for  even  the  smaller  coasting 
vessels  which  carry  freights  to  distant  points.  Even  this  small  channel 
is  greatly  obstructed  by  points  of  ledge  and  by  bowlders  where  it 
passes  between  Winslows  Island  and  the  mainland. 

The  ledge  and  bowlders  mentioned  form  such  an  obstruction  that 
vessels  are  compelled  to  leave  the  channel  entirely  and  pass  over  the 
flats  on  the  other  side  of  the  island;  this  can  only  be  done  at  high 
water  and  with  vessels  of  comparatively  small  draft.  Any  regular  or 
reliable  communication  by  water  is,  therefore,  at  present  impracticable, 
though  the  shipments  by  water  from  this  i)oint  are  sufficient  to  make 
freights  for  210  vessels,  many  of  tbem  so  large  that  they  have  to  be 
loaded  below  Bridges  Point,  at  great  additional  expense.  In  1888 
careful  inquiry  was  made  into  the  actual  and  prospective  commerce  of 
Penobscot,  with  the  result  that  Major  Smith  reported  as  follows: 

There  is  an  extensive  industry  of  biickmaking  carried  on  in  Penobscot,  which  is 
only  awaiting  better  comninnication  to  be  very  largely  increased.  A  large  part  of 
the  bricks  have  to  be  lightered,  and  it  is  difficalt  to  obtain  the  larger  class  of  vessels 
for  freight,  so  that  the  expense  is  increased  about  50  cents  per  thousand  for  freight, 
liffhterage,  breakage,  and  delay. 

The  50  cents  per  thousand  thus  lost  represents  a  large  part  of  the  entire  profit,  so 
that  the  production  is  restricted.  About  5,000,000  bricks  is  the  present  annual  aver- 
age of  manufacture  on  the  North  Fork,  and  a  good  channel  would  probably  result 
in  doubling  that  number. 

About  2,000  cords  of  wood  are  shipped  from  Penobscot  annuaUy ;  also,  about  3,000 
bushels  of  potatoes,  and  various  other  agricultural  products. 

Winstons  Creek,  which  flows  into  the  Northern  Bay  at  South  Penobscot  villa^, 
furnishes  power  for  two  stave  mills,  two  shingle  mills,  one  sawmill  and  lath  miU, 
and  one  mill  for  grinding  com  meal.    There  Ib  alBO  in  the  village  a  knittixig  factory. 
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All  these  industries  wonld  be  enabled  to  ship  their  products  at  reduced  prioee  were 
the  freights  by  water  regular  and  reliable. 

The  number  of  freighting  vessels  arriving  on  the  North  Fork  of  the  Bagaduoe 
annually  is  given  as  210,  and  about  an  equsa  number  of  yachts  and  small  craft  in 
addition. 

There  is  a  fine  granite  quarry  which  can  not  now  be  operated,  owing  to  cost  of 
transporting  stone,  which  may  figure  among  the  prospective  business  of  the  place. 

Penobscot  is  the  natural  outlet  of  quite  a  Targe  section  of  country  remote  from  any 
direct  line  of  railroad,  10  miles  over  a  hilly  roful  from  Cos  tine  Harbor,  and  14  miles 
to  the  nearest  point  of  the  branch  railroad  from  Baugor  to  Buclfsport. 

A  regular  line  of  steamers  from  points  on  Penobscot  Bay  is  only  awibiting  a  time 
when  the  channel  above  Bridges  Point  shall  be  improved  to  make  daily  trips  to 
South  Penobscot  village. 

Parsnant  to  the  examination  and  snrvey  of  1886  and  1888,  the  proj- 
ect for  the  improvement  of  the  Bagadnce  Eiver  was  adopted,  which 
contemplated  the  excavation  of  a  channel  4,000  feet  long,  100  feet  wide, 
and  6  feet  deep  at  low  tide  from  Bridges  Point  to  Bowden's  wharf, 
Sonth  Penobscot,  in  Northern  Bay,  the  object  of  the  improvement  being 
to  enable  boats  drawing  6  feet  of  water  to  reach  Bowden's  wharf  at  low 
tide.  The  estimated  cost  of  this  improvement  was  $45,000,  and  there 
have  been  five  separate  appropriations,  aggregatiug  $22,000,  of  which 
$21,703.43  has  been  ex])euded  in  the  prosecution  of  the  work. 

Coast  Survey  chart  No.  104  of  Penobscot  Bay,  Maine,  locates  Penob- 
scot at  the  head  of  the  low-water  channel  which  is  now  under  improve- 
ment, but  local  nomenclature  makes  this  South  Penobscot  and  the 
village  about  1  mile  farther  north  is  called  Penobscot  village.  The  two 
villages  constitute  the  town  of  Penobscot.  Deep  water  of  the  Baga- 
dnce Biver  extends  about  1,600  feet  beyond  the  entrance  of  the  present 
dredged  channel  in  the  direction  of  Penobscot  village,  but  terminates 
abruptly  in  the  mud  flats  about  2,600  feet  from  the  wharf.  An  improve- 
ment which  would  reach  Penobscot  village  would  necessitate  a  dupli- 
cate dredged  channel,  2,600  feet  in  length,  extending  across  these  flats 
where  no  low- water  channel  now  exists.  The  cost  of  completing  work 
under  the  present  project  for  improving  the  low- water  channel  to  Sonth 
Penobscot  has  been  increased  by  insuflicient  appropriations  and  the 
development  of  more  bowlder  excavation  than  was  anticipated.  It  is 
now  estimated  as  follows,  assuming  adequate  appropriations : 

Dredging  43,500  cnbic  yards  of  clay,  at  25  cents  per  yard $10, 875. 00 

Removing  4, 899  tons  of  bowlders,  at  $7  per  ton 34,293.00 

Redredging  6,500  cubic  yards  clay,  at  35  cents  per  yard 2, 275. 00 

Engineering,  enperyision,  and  contingencies,  10  per  cent 4, 744. 30 

Total 52,187.30 

In  estimating  the  cost  of  a  channel  from  deep  water  in  the  Bagaduce 
Biver  to  Penobscot  village  the  same  dimensions  of  channel  are  assumed, 
100  feet  in  width  and  6  feet  in  depth,  and  in  the  absence  of  sufficient 
information  by  multiplied  borings  on  the  line  of  this  channel  the  pro> 
portion  of  bowlder  excavation  is  predicated  upon  the  work  done  in  tiie 
channel  to  South  Penobscot,  up  to  but  not  including  the  rocky  reef  at 
Winslows  Island.  The  shores  of  the  bay  present  the  same  appearance 
at  both  localities,  being  covered  with  large  bowlders,  which  also  pro- 
ject at  low  tide  from  the  mud  flats  in  the  vicinity  of  either  channel,  but 
the  flats  in  the  direction  of  North  Penobscot  are  covered  with  a  greater 
depth  of  clay.  It  is  possible  that  in  this  way  the  proportion  of  bowl- 
ders in  the  channel  leading  up  to  Penobscot  village  is  overestimated, 
but  scattered  borings  can  not  be  relied  upon  to  give  any  indication 
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whatever  of  the  proportion  of  bowlders  present.    The  estimate  is  as 
follows,  assuming  adequate  appropriations: 

107,000  cubic  yards  clay  and  mad,  at  25  cents $26,750 

2,100  tons  bowlders,  at  $7  per  ton 14,700 

Engineering,  superintendence,  and  contin|;eucios 4, 250 

Total 46,700 

The  channel  to  South  Penobscot,  already  dredged  40  feet  wide,  has 
silted  up  to  some  extent,  probably  on  account  of  the  fall  of  the  side 
slopes  into  the  excavation.  The  maintenance  of  the  channel  after  com- 
pletion to  full  width  may  require  a  small  annual  appropriation,  but  it 
follows  the  line  of  the  existing  low- water  channel,  which  is  also  the  out- 
let for  Winstons  Creek,  so  that  it  is  evident  that  the  tidal  currents  of 
the  bay  and  the  flow  of  Winstons  Creek  will  combine  to  keep  this  chan- 
nel clear.  The  channel  to  Penobscot  village  would  not  follow  any  indi- 
cated natural  line  of  tidal  current,  and  would  probably  silt  up  more 
rapidly.    The  annual  cost  of  maintenance  can  not  now  be  estimated. 

A  tracing,  showing  results  of  three  surveys  of  Northern  Bay  and 
the  compilation  from  Coast  Survey  chart  No.  311,  is  transmitted  here- 
with, and  upon  this  is  shown  the  present  condition  of  the  channel  now 
under  improvement  and  the  location  which  will  probably  be  the  most 
favorable  for  the  proposed  channel  to  Penobscot  village. 
Very  respectfully,  your  obedient  servant, 

E.  L.  HoxiE, 
Major ^  Corps  of  Engineers, 

Brig.  Gen.  John  M.  Wilson, 

Chiefo/UngimerSj  U.  8.  A. 


APPENDIX  B. 


IMPROVEMENT  OF  RIVERS  AND  HARBORS  IN  EASTERN  MASSACHUSETTS. 


REPORT  OF  COL.  8,  M,  MANSFIELD,  CORPS  OF  ENGINEERS,  OFFICER 
IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1898,  WITH 
OTHJSR  DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPR0VE1OCNT8. 


1.  Newbnryport  Harbor,  Massachusetts. 

2.  Morrimac  River,  Massachusetts. 

3.  Powow  River,  Massachusetts. 

4.  Essex  River,  Massachusetts. 

5.  Harbor  of  Refuge,  Sandy  Bay,  Cape 

Ann,  Massachusetts. 

6.  Gloucester  Harbor,  Massachusetts. 

7.  Manchester  Harbor,  Massachusetts. 

8.  Lynn  Harbor,  Massachusetts. 

9.  Mystic  and  Maiden  rivers,  Massachu- 

setts. 


10.  Boston  Harbor,  Massachusetts. 

11.  Town  River,  Massachusetts. 

12.  Weymouth  River,  MaseachusettB. 

13.  Scituate  Harbor,  Massachusetts. 

14.  Plymouth  Harbor,  Massachusetts. 

15.  Provincetown     Harbor,    Massachu- 

setts. 

16.  Chatham  Harbor,  Massachusetts. 

17.  Removing   sunken  vessels   or  craft 

obstructing  or  endangering  navi- 
gation. 


8URV1ST8. 

18.  Merrimac  River,  Massachusetts,  |  19.  Boston  Harbor,  Massachusetts. 


United  States  Engineer  Oppioe, 

Boston^  Mass.y  Augtist  3, 1898, 
General:  I  have  the  hoDor  to  transmit  herewith  anuaal  reports  for 
the  works  of  river  and  harbor  improvements  in  my  charge  for  the  fiscal 
year  ending  June  30, 1898. 

•  •••••• 

Very  respectfully,  your  obedient  servant, 

S.  M.  Mansfield, 
Oolonelj  Corps  of  Engineers. 
Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers^  U.  8.  A. 


Bi. 

IMPROVEMENT  OF  NEWBURYPORT  HARBOR,  MASSACHUSETTS. 

Newburyport,  Mass.,  is  situated  about  2^  miles  from  the  Atlantic 
Ocean,  on  the  south  bank  of  the  Merrimac  Eiver. 

The  river  empties  into  the  Atlantic  Ocean  midway  between  Gape 
Ann  and  Portsmouth,  or  about  30  miles  a  little  east  of  north  from  Bos- 
ton in  a  direct  line. 

The  outlet  of  the  river  between  Plum  Island  and  Salisbury  Point  is 
1,000  feet  wide  and  30  feet  deep  at  mean  low  water.  At  a  distance  of 
nearly  a  mile  outside  lies  a  sandy  bar,  thrown  up  by  wave  action, 
through  which,  previous  to  the  improvement,  a  channel,  variable  in 
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position  and  depth,  was  maintained  by  the  current  of  the  river,  increased 
by  the  tidal  flow  in  a  large  interior  basin,  through  a  mean  range  of 
tides  of  7.7  feet. 

For  1,000  feet  outward  from  the  gorge  toward  the  crest  of  the  bar 
the  current  was  able  to  maintain  a  channel  of  navigable  width  and  18 
feet  deep  at  mean  low  water,  and  for  a  farther  distance  of  1,500  feet  a 
channel  12  feet  deep.  From  the  18-foot  contour  line  on  the  inside  to 
the  same  on  the  outside  the  distance  was  4,000  feet,  and  between  the 
12-foot  contours  the  distance  was  3,000  feet. 

The  depth  on  the  crest  of  the  bar  was  generally  less  than  7  feet  at 
mean  low  water. 

The  object  of  the  improvement  is  to  create  through  the  outer  bar  a 
channel  1,000  feet  wide  and  at  least  17  feet  deep  at  mean  low  water,  so 
that  vessels  may  cross  the  bar  and  find  a  harbor  at  any  stage  of  the  tide 
with  as  great  draft  as  can  reach  Newburyport  by  the  river  at  high  tide. 

The  project  submitted  September  18, 1880,  proposed  two  converging 
rubblestone  jetties  and  the  protection  of  the  beach  in  their  vicinity. 

The  converging  portion  of  the  north  jetty  was  to  be  about  2,900  feet 
long;  of  the  south  jetty,  about  1,500  feet. 

The  outer  ends  of  the  jetties  were  to  be  about  1,000  feet  apart,  and 
to  be  extended  parallel  to  the  axis  of  the  channel  if  found  necessary. 

The  estimated  cost  for  this  project  for  shore  protection  and  the  con- 
verging portions  of  the  jetties  was  $240,000. 

The  estimate  was  increased  in  1881  to  $365,000. 

The  project  was  modified  in  1882  so  as  to  provide  for  the  partial  dos- 
ing of  Plum  Island  Basin  with  a  timber  dike  about  800  feet  long  and  5} 
feet  above  mean  low  water.  The  location  and  details  of  construction 
of  the  dike  are  given  in  the  report  of  1883. 

The  direction  of  the  south  jetty  and  the  character  of  the  shore  pro- 
tection was  modified  in  1883. 

In  1897  the  estimate  of  cost  of  the  jetties  was  revised  and  increased 
by  $224,547.49,  to  provide  for  the  construction  of  the  parallel  i>ortions. 
(Annual  Beport,  1897,  p.  825.) 

Both  jetties  are  15  feet  wide  on  top,  which  is  in  a  plane  12  feet  above 
mean  low  water,  and  have  slopes  of  1  on  2  on  the  sea  side  and  1  on  1 
on  the  shore  side. 

A  map  showing  the  location  of  the  jetties  is  published  in  the  Annual 
Beport  of  the  Chief  of  Engineers  for  1885. 

The  total  appropriations  to  date  have  been  $313,500. 

The  expenditures  to  June  30,  1897,  were  $295,984.69. 

On  June  30, 1897,  the  condition  of  the  improvement  was  as  follows: 

The  north  jetty  was  2,705  feet  long,  ftilly  completed;  the  south  jetty 
was  completed  for  1,540  feet,  and  its  shore  end  was  strengthened  by  a 
sand  catch ;  the  dike  was  completed  so  far  as  was  prudent  for  its  safety ; 
it  was  817  feet  long,  5^  feet  high  above  mean  low  water,  except  that 
near  its  center  a  weir  had  been  left  open,  150  feet  long,  its  sill  2  feet 
above  mean  low  water. 

Oa  October  12, 1896,  a  contract  was  entered  into  with  the  Bockport, 
Pigeon  Hill,  and  Gape  Ann  granite  companies  to  deposit  13,000  tons  of 
stone  in  the  south  jetty,  at  $1.03  per  ton. 

Operations  were  in  progress  under  this  contract  on  June  30,  1897, 
and  were  continued  during  the  fiscal  year.  12,528  tons  of  rubblestone 
were  deposited  during  the  fiscal  year,  a  total  of  13,002  deposited  under 
the  contract,  and  it  was  satisfactorily  completed  on  December  30, 1897. 

The  south  jetty  was  extended  250  feet  in  length  under  this  contract, 
making  its  total  length  1,790  feet 


APPENDIX   B — REPORT   OF   COLONEL   MANSFIELD. 


849 


On  May  27, 1898,  it  was  recommended  that  a  spindle  be  placed  at 
the  outer  end  of  the  completed  section  of  the  north  jetty  to  serve  as 
au  aid  to  navigation.  This  recommendation  was  approved  May  31, 
1898,  and  on  June  14,  1898,  bids  for  erecting  the  spindle  were  asked  for 
by  circular  letter  to  be  opened  on  June  27, 1898, 

On  that  date  bids  were  received,  and  on  June  27, 1898,  the  work  was 
awarded  to  Pigeon  Hill  Granite  C'ompahy,  the  lowest  bidder. 

At  the  date  of  this  report  the  north  jetty  and  the  dike  are  in  the 
same  condition  as  on  June  30,  1897. 

No  survey  of  the  bar  was  made  in  1898,  but  the  reports  of  local 
pilots  show  that  the  extension  of  the  south  jetty  has  resulted  as  was 
anticipated  in  my  report  for  1897.  The  southern  channel  along  the 
shore  of  Plum  Island  has  been  closed,  and  the  eastward  channel  has 
been  greatly  improved  by  the  scour  of  the  deflected  ebb  currents. 

The  advantage  to.be  derived  from  the  completion  of  the  project  is 
the  deepening  and  widening  of  the  channel  across  the  bar,  thereby 
afifording  a  harbor  of  refuge  on  the  inside  of  Salisbury  Beach  and 
giving  easy  access  at  high  tide  to  the  wharves  at  Newburyport  for 
vessels  drawing  17  feet,  approximately. 

This  work  is  located  in  the  collection  district  of  Newburjrport,  Mass.^  of  which 
Newburyport  is  the  port  of  entry.  The  nearest  light-honae  is  on  Flam  Island,  at 
entrance  of  the  harbor. 

Money  statement 

July  1, 1897,  balance  unexpended $16,543.65 

Jnne  30,  1898,  amount  expended  during  fiscal  year 14, 793. 42 

July  1, 1898,  balance  unexpended 1,750.23 


{Amount  (estimated)  required  for  completion  of  existing  project 286, 047. 49 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1900  286, 047. 49 
Submitted  in  compliance  with  requirements  of  sections  S  of  riyer  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

The  dates  and  amounts  of  appropriations  for  this  work  are  as  follows : 

Act  of— 

June  14,  1880 1...  $50,000 

March  3, 1881 40,000 

August  2,  1882 40,000 

July  5, 1884 40,000 

Augusts,  1886 37,500 

August  11,  1888 25,000 


Act  of— 

September  19, 1890 $25,000 

July  13, 1892 20,000 

August  18,  1894 20,000 

June  3,  1896 16,000 


Total 313,500 


Abstract  of  proposals  for  furnishing  rubhlestone  in  the  south  Jetty  at  Nexchuryport  Harhor, 
Massachusetts,  opened  September  S6,  1896,  by  Lieut.  Col.  S.  M.  Mansfield,  Corps  of 
Engineers. 


No. 


Name  and  address  of  bidder. 


John  L.  Grim,  Philadelphia,  Pa 

fRockport  Granite  Co.,  Rockport,  Mnss 
Pigeon  Hill  Granite  Co.,  Rockport,  Mush,  a . 
Cape  Ann  Granite  Co.,  Boston,  Ma88 

George  Willett  Andrews,  Biddeford,  Me.... 
Lanearille  Granite  Co.,  LaneHville,  Mass 


Price 
per  ton 
of  2,000 
pounds. 


$1.24 

1.03 

1.21 
1.21i 


Total 
tons. 


12,903 

15, 533 

13,223 
12,851 


a  Lowest  bidder. 


The  contract  was  awarded  to  the  Rockport,  Pigeon  Hill,  and  Cape  Ann  Granite 
companies,  with  the  approval  of  the  Chief  of  Euffineors. 

The  accompanying  commercial  statistics  have  been  furnished  by  the  collector  of 
customs  of  Newburyport,  Mass. 
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B  a. 

IMPROVEMENT  OF  MERRIMAC  RIVER,  MASSACHUSETTS. 

The  mouth  of  the  Merrimac  Eiver  is  16  miles  northwest  from  Gax>e 
Ann,  Massachusetts.  Tide  water  extends  up  it  a  distance  of  21 J  miles, 
or  to  the  foot  of  the  Upper  Falls,  IJ  miles  above  Haverhill,  Mass. 

Seven  incorporated  cities  and  the  largest  mills  in  New  England  are 
directly  interested  in  this  improvement. 

Before  improvement  the  channel  was  narrow  and  crooked  and  much 
obstructed  by  ledges,  bowlders,  and  shoals. 

At  mean  low  water  vessels  drawing  not  to  exceed  7  feet  could  enter 
the  river  and  proceed  to  South  Amesbury,  9  miles  from  the  mouth. 
The  sea  bar  at  the  mouth  of  the  river  has  been  improved  under  specific 
appropriations  for  the  improvement  of  Newburyport  Harbor,  while 
many  sunken  rocks  and  wrecks  of  piers  and  vessels  lying  inside  the 
bar  have  been  removed  by  general  appropriations  for  the  improvement 
of  the  river. 

The  object  of  the  improvement  is  to  widen,  straighten,  and  deepen 
the  natural  channel  of  the  river  from  the  bar  to  the  head  of  tide  water. 
The  rise  or  fall  of  the  tide  at  the  mouth  is  7.7  feet;  at  Haverhill  Bridge, 
4.62  feet. 

The  project  originally  adopted,  in  1870,  proposed  to  remove  obstruc- 
tions from  the  Upper  and  Lower  Mitchells  falls,  and  to  remove  the 
Gangway  Kock  and  the  Boilers  in  Newburyport  Harbor. 

The  cost  was  estimated  to  be  $69,025. 

The  project  was  modified  in  1874  so  as  to  include  the  removal  of  rocks 
in  and  near  the  draw  of  the  bridge  at  Deer  Island,  2  miles  above  New- 
buryport, and  at  Bock  Bridge  and  at  Little  Currier  Shoals,  East  Haver- 
hill, so  that  the  channel  should  have  the  following  depths  at  ordinary 
high- water  stages  of  the  river:  From  the  mouth  to  Deer  Island  Bridge, 
5  miles,  16J  feet;  thence  to  Haverhill  Bridge,  12J  miles,  12  feet;  thence 
to  the  foot  of  Mitchells  Falls,  Hazel  tine  Rapids,  IJ  miles,  10  feet; 
thence  through  Mitchells  Falls  to  the  head  of  the  Upper  Fall,  2^  miles, 
not  less  than  4^  feet  when  the  mill  water  at  Lawrence  is  running. 

This  revised  project  was  estimated  to  cost  $147,000. 

The  total  appropriations  to  date  are  $247,306.72. 

The  expenditures  to  June  30,  1S97,  were  $24(),060.67. 

The  excess  of  expenditure  over  the  estimate  is  due  to  the  removal  of 
rocks  and  other  obstructions  that  were  unknown,  and  cost  of  removal 
not  included  in  the  estimate,  and  by  the  expense  of  necessary  surveys 
and  examinations  not  provided  for  in  the  estimate. 

Uu  June  30, 189^,  the  project  for  the  impro\ement  of  the  river  was 
completed. 

The  river  and  harbor  act  of  June  3, 1896,  appropriated  $5,000  for  the 
removal  of  ''certain  rocks  below  Rock  Britlge." 

In  November  and  December,  1896,  856  cubic  yards  of  bowlders  were 
dredged  from  the  channel  below  Rock  Bridge. 

During  the  fiscal  year  the  imi^rovenient  of  the  channel  at  this  point 
was  continued,  and  205  tons  of  bowlders  were  removed  by  a  diving 
party  employed  by  the  day.  At  the  date  of  this  report  the  channel  at 
this  point  has  been  cleared  of  the  obstructing  bowlders. 

No  other  operations  were  in  progress  during  the  fiscal  year. 

This  work  is  located  in  the  collection  district  of  Newburyport,  Mass.,  of  which 
Newbniyport  is  the  nearest  port  of  entry.  The  nearest  light-hoaaee  are  (he  Plum 
Island  lights  and  the  Newburyport  Upper  Harbor  lights. 
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No  increase  of  the  tonnage  of  the  river  is  apparent  since  the  improve- 
ment was  commenced,  and  no  new  lines  of  water  transportation  have 
been  established. 

Money  statement 

July  1, 1897,  balance  anexpended $1, 806. 05 

June  30, 1898,  amoant  expended  dnring  fiscal  year 1. 160.00 

July  1, 1898,  balance  unexpended 146.05 

The  dates  and  amounts  of  appropriations  for  this  work  are  as  follows : 


Act  of— 

May  23, 1828 $32,100.00 

April  2, 1830 3,506.72 

March  2,1831 16,000.00 

March  2,1833 4,900.00 

Jnne28,1834 3,860.00 

July  11, 1870 25,000.00 

March  3, 1871 25,000.00 

June  10, 1872.. 25,000.00 

March  3, 1873 25,000.00 

June  23, 1874 10,000.00 

March  3, 1875 12,000.00 

Appropriations  made  since  1870  have  been  expended  on  the  approved  project  of 
that  date  and  its  modifications. 


Act  of— 

June  18,1878 $10,000.00 

March  3,1879 5,000.00 

June  14, 1880 12,000.00 

March  3, 1881 9,000.00 

August  2, 1882 9, 000. 00 

July  5, 1884 3,500.00 

September  19, 1890 10, 000. 00 

July  13, 1892 1,500.00 

June  3, 1896 5, 000. 00 

Total 247,366.72 


Commercial  statistics  are  included  in  statement  for  Newburyport  Harbor. 


B3. 
mPROVEMENT  OP  POWOW  RIVER,  MASSACHUSETTS.     * 

Powow  Eiver  is  a  tributary  of  the  Merrimac  Eiver,  into  which  it 
enters  from  the  north  abont  3^  miles  above  Newburyport. 

From  its  month  tide  water  extends  9,600  feet  in  a  narrow,  crooked 
channel,  not  navigable  at  low  water. 

The  mean  rise  or  fall  of  tide  is  6.7  feet. 

The  plan  for  improvement,  submitted  January  24, 1885,  proposed  to 
dredge  a  channel  9,600  feet  long,  60  feet  wide,  and  12  feet  deep  at  mean 
hi^  water,  at  an  estimated  cost  of  $77,000. 

The  estimate  was  revised  on  March  24,  1897,  and  increased  to 
$100,000.    (Annual  Report,  1897,  p.  829.) 

The  total  appropriations  to  date  have  oeen  $39,000. 

The  expenditures  to  June  30, 1897,  were  $38,876.07. 

At  that  date  the  improved  channel  was  12  feet  deep  at  mean  high 
water;  45  feet  wide  for  a  length  of  3,262  feet  from  its  upper  end,  and  at 
least  30  feet  wide  throughout  its  entire  projected  length. 

No  operations  have  been  in  progress  during  the  fiscal  year,  and  at 
the  date  of  this  report  the  condition  of  the  improvement  is  the  same 
as  on  June  30, 1897. 

To  complete  the  improvement  will  require  an  appropriation  of  $61,000, 
all  of  which  could  be  expended  to  advantage  during  the  year  ending 
June  30, 1899. 

This  work  is  located  in  the  collection  district  of  Newburyport,  Mass.,  of  which 
Newburyport  is  the  nearest  port  of  entry.  The  nearest  light-houses  are  the  New- 
bnrypon  Upper  Harbor  lights. 

Ko  new  lines  of  water  transportation  have  been  established. 
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Money  statement 

m  

July  1,  1897,  bftlanoe  unexpended $123.93 

Jane  30,  1898,  amount  expended  daring  fiscal  year 106.25 

July  1, 1896,  balance  unexpended 17.68 

{Amount  (estimated)  required  for  completion  of  existing  project 61, 000. 00 
Amount  that  can  be  profi  tably  expended  in  fiscal  yeiar  ending  J une 30, 1900    61, 000. 00 
Sabmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 

The  total  appropriations  for  this  work  are  as  follows: 

Act  of— 


Act  of— 

August  11, 1888 $8,000 

September  19,  1890 6,000 

July  13,  1892 4,000 

August  18,  1894 15.000 


Junes,  1896 $12,000 

Totol 39,000 


No  contracts  are  in  force  at  date  of  this  report. 

Commercial  statistics  are  included  in  the  statement  for  Newburyport  Harbor. 


B4. 

IMPROVEMENT  OP  ESSEX  RIVER,  MASSACHUSETTS. 

Essex  Biver  winds  between  marshy  banks  for  3^  miles  ih>m  the  head 
of  navigation,  at  the  village  of  Essex,  to  its  month,  which  forms  a  harbor 
of  refage  for  light  draft  vessels,  about  3  miles  to  the  southeastward  of 
the  entrance  to  Ipswich  Biver,  Massachusetts.  The  channel  of  the 
river  is  crooked  and  obstructed  by  sand  bars  and  bowlders. 

The  project  for  its  improvement  was  submitted  May  15,  1891.  It 
proposed  to  widen  and  deepen  the  upper  12,000  feet  of  the  natural 
channel  of  the  river,  so  that  4  feet  at  mean  low  water  could  be  carried 
to  the  head  of  navigation  in  a  channel'  60  feet  wide,  at  a  cost,  as  esti- 
mated, of  $25,000. 

The  mean  rise  or  fall  of  the  tide  is  8.8  feet. 

The  total  appropriations  to  date  have  been  $15,000. 

The  expenditures  to  June  30, 1897,  were  $9,711.39. 

At  that  date  the  channel  bad  been  dredged  to  its  full  projected  depth, 
and  at  least  25  feet  wide  to  the  drawbridge  in  Essex.  On  July  13, 1897, 
a  contract  was  entered  into  with  the  Eastern  Dredging  Company  to 
dredge  14,000  cubic  yards  from  the  channel  in  continuation  of  the 
improvement. 

Operations  under  this  contract  were  commenced  on  October  14, 1807, 
and  it  was  satisfactorily  completed  on  December  22, 1897 ;  13,504^  cubic 
yards  of  material  were  dredged  under  the  contract,  and  at  the  date  of 
this  report  the  channel  is  4  feet  deep  at  mean  low  water,  60  feet  wide 
for  a  distance  of  4,000  feet  below  the  drawbridge  in  Essex,  and  at  least 
25  feet  wide  for  the  remainder  of  the  distance  to  its  lower  end. 

!No  other  operations  have  been  in  progress  during  the  fiscal  year. 

To  complete  the  improvement  will  require  an  appropriation  of  $10,000, 
all  of  which  could  be  expended  to  advantage  during  the  fiscal  year 
ending  June  30, 1899. 

Essex  River  is  in  the  coUection  district  of  Gloaceeter,  Mass.,  of  which  Gloucester 
is  the  port  of  entxy.  The  nearest  light-hoase  is  Annisqaam  light,  2  miles  east  of  the 
month  gf  the  river. 
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Money  statement. 

July  1, 1897,  balance  unexpended - $5,288.61 

June  30, 1898,  amount  expended  during  flscal  year 5, 012. 39 

July  1, 1898,  balance  unexpended 276.22 

{Amount  (estimated)  required  for  completion  of  existing  project 10, 000. 00 
Amountthatcanbeprofitably  expended  in  fiscal  year  ending  Juno  30, 1900    10, 000. 00 
Submitted  in  compliance  witb  reoniromonts  of  sections  2  of  river  and 
barber  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 

Appropriations  have  been  made  for  this  work,  as  follows: 

Act  of— 

July  13, 1892 $5,000 

August  18,  1894 5,000 

June  3, 1896 - 5,000 

Total 15,000 


Ahstmet  of  praposaU  for  dredging  in  Essex  Rirer,  MassachusetiSy  opened  June  28, 1897, 
by  Col.  S,  M,  Mansfield,  Corps  of  Engineers, 


No. 


Kame  and  addreM  of  bidder. 


IMce  per  onbio 
yard. 


For 
dredging. 


For  re- 
moval of 
bowlders 

over  6 
tons  each. 


Total 
yards 

that  can 
be 

dredged. 


Eastern  Dredging  Co.,  Boston,  Mass.  a . 
Aagostnsfi.  Martin,  Boston,  Mass 


lo.ai 

.814 


$10 
8 


14, 516 
14,285 


a  Lowest  bid. 

The  contract  was  awarded  to  the  Eastern  Dredging  Company,  with  the  approval 
of  the  Chief  of  Engineers. 

Commercial  statistics  are  included  in  the  statement  for  Gloucester  Harbor,  Massa- 
chusetts. 


BS. 

HARBOR  OP  REFUGE,  SANDY  BAY,  CAPE  ANN,  MASSACHUSETTS- 

Sandy  Bay  is  situated  at  the  northeastern  extremity  of  the  promon- 
tory of  Gape  Ann,  which  forms  the  northern  limit  of  Massachusetts 
Bay.  Its  shore  lines  form  a  little  less  than  a  right  angle,  and  their 
directions  are  nearly  north  and  south  and  east  and  west.  The  rocky 
island  of  Straitsmouth  forms  the  eastern  extremity  of  one  shore  line, 
and  the  steep  headland  of  Andrews  Point  the  northern  end  of  the  other. 
Following  the  liue  of  the  proposed  breakwater,  the  bay  is  2%  miles  wide 
by  2  miles  in  area,  approximately. 

The  bay  on  the  land  side  is  perfectly  protected  by  steep,  high  hills, 
but  it  fronts  the  northeast  and  is  open  to  the  full  force  of  the  violent 
northerly  and  easterly  gales  of  this  coast. 

The  great  seas  of  the  ocean  are  broken,  however,  in  a  degree  by  the 
sunken  rocky  ledges  called  Averys  Ledge,  the  Dry  and  Little  Salvages, 
the  Flat  Ground,  and  Abners  Ledge,  which  are  directly  at  the  mouth  of 
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the  bay.  Inside  these  entrance  ledges  the  bay  is  entirely  onobstnicted 
and  has  an  average  depth  of  50  feet  at  mean  low  water. 

The  original  project  for  improvement  was  submitted  in  1884.  It  pro- 
l)Osed  a  continuous  breakwater  9,000  feet  long,  divided  into  two  branches. 
One  starts  at  Averys  Ledge  and  runs  in  a  direction  a  little  west  of  north 
to  Abners  Ledge,  a  distance  of  3,600  feet;  the  other  extends  5,420  feet 
from  Abners  Ledge  in  a  northwesterly  direction,  and  terminates  at  the 
84-foot  contour  off  Andrews  Point. 

The  substructure  was  to  consist  of  a  mound  of  rubblestoneto  agrade 
of  22  feet  below  mean  low  water,  40  feet  wide  on  top,  to  be  surmounted 
by  a  masonry  wall. 

The  axis  of  the  proposed  breakwater  is  approximately  at  the  inner 
edge  of  the  ledges,  at  the  entrance  of  the  bay,  and  about  1  mile  inside 
the  Salvages  and  Flat  Ground,  which  receive  the  first  shock  of  easterly 
storm  waves. 

The  southern  entrance  to  the  proposed  harbor  lies  between  Straits- 
mouth  Island  and  Averys  Ledge,  and  is  to  be  1,800  feet  wide  and  at 
least  30  feet  deep.  The  northern  entrance,  near  Andrews  Point,  is  2,700 
feet  wide  and  80  feet  deep.  They  are  so  located  with  reference  to  each 
other  that  vessels  can  enter  and  leave  the  harbor  with  any  wind. 

The  harbor  formed  by  the  breakwater  covers  an  anchorage  of  1,377 
acres,  in  which  the  depth  exceeds  24  feet  at  mean  low  water. 

On  March  2, 1892,  the  project  was  modified  by  a  report  of  the  special 
board  of  engineers  constituted  for  that  purpose,  and  proposes  to  con- 
struct the  entire  breakwater  of  rubblestone,  with  the  following  section : 
On  the  seaside,  from  the  bottom  to  15  feet  below  mean  low  water,  a 
slope  of  1  on  1^;  thence  to  mean  low  water,  1  on  3;  thence  to  mean  low 
water,  1  on  1;  the  width  on  the  crest  20  feet,  and  the  rear  slope  1  on 
0.73,  to  mean  low  water;  thence  to  the  bottom,  1  on  1. 

A  plan  of  the  bay  showing  the  proposed  breakwater  was  published 
in  the  Annual  Beport  of  the  Chief  of  Engineers  for  1892,  page  564. 

The  estimated  cost  of  the  Improvement  is  $5,000,000,  to  which  must 
be  added  92,500,000  for  buoyage,  lighting,  and  defense  of  the  harbor. 

The  total  appropriations  to  date  have  been  $900,000. 

The  expenditures  to  June  30, 1897,  were  $723,485.25. 

At  that  date  600  feet  of  the  breakwater  were  completed,  1,200  feet 
additional  were  completed  of  full  section  up  to  low  water,  and  2,800  feet 
more  were  built  up  to  22  feet  below  low  water,  40  feet  wide  on  top. 

!Nine  hundred  and  twenty-three  thousand  three  hundred  and  thirty- 
two  tons  of  small  stone  and  13,488  tons  of  large  stone  had  been  deposited 
in  the  breakwater  in  this  construction,  and  operations  were  in  progress 
under  two  contracts— one  with  the  Gape  Ann  Granite  Company  to 
deposit  240,000  tons,  and  one  with  the  Kockport  and  Pigeon  Hill  and 
the  Cape  Ann  granite  companies  to  deposit  200,000  tons  of  stone  in  the 
substructure  ot  the  breakwater. 

These  operations  were  continued  during  the  fiscal  year.  32,457  tons 
of  stone  were  deposited  during  the  year  under  the  first-mentioned  con- 
tract with  the  Cape  Ann  Granite  Company,  making  a  total  of  240,600 
tons  deposited  under  the  contract,  which  was  satisfactorily  completed 
on  September  29, 1897.  108,488  tons  of  stone  were  deposited  under  the 
second  contract  during  the  year,  a  total  of  140,155  tons  under  that 
contract. 

About  February  1,  1898,  a  storm  of  extraordinary  severity  visited 
this  coast,  resulting  in  great  loss  of  life  and  vessel  property.  In  the 
small  harbors  at  Sandy  Bay  five  vessels  were  totally  destroyed  and  a 
number  more  were  badly  damaged.  This  storm  was  of  several  days' 
duration,  and  at  its  height  blew  from  the  northeast    The  completed  por- 
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tion  of  the  breakwater  was  damaged  by  this  storm,  nearly  the  entire 
length  of  60(>  feet  being  torn  down  to  the  level  of  high  water.  'No 
appreciable  damage  was  done  to  the  remainder  of  the  work. 

A  total  of  1,064,277  tons  of  small  stone  and  13,488  tons  of  large  stone 
have  been  deposited  in  the  breakwater  to  date,  and  its  condition  is  as 
follows:  600  running  feet  are  completed  up  to  high  water,  2,400  feet 
additional  are  practically  completed  to  low  water,  and  for  a  further 
length  of  1,600  feet  the  mound  is  at  least  40  feet  wide  on  top  and  up  to 
22  feet  below  low  water. 

To  complete  the  project  will  cost  $4,100,000. 

During  the  fiscal  year  ending  June  30,  1900,  $500,000  could  be 
expended  to  advantage. 

The  prosi)ecti  ve  benefits  to  commerce  and  navigation  by  the  construc- 
tion of  this  harbor  of  refuge  are  increased  salety  to  life  and  property 
and  a  consequent  reduction  in  freight  and  insurance. 

Sandy  Bav  is  sitnated  in  the  collection  district  of  Gloucester,  Mass.,  of  which 
Qloacester  is  the  port  of  entry.  The  nearest  light-hoase  is  Straitsmouth  Light,  at 
the  Bouthem  entrance  of  the  bay. 

Money  statement 

Jnly  1, 189^,  balance  unexpended $176,514.75 

June  30,  18S^,  amount  expended  daring  fiscal  year 103, 822. 29 


July  1,  1898,  balance  unexpended 

July  1,  1898,  outstanding  liabilities $18,849.04 

July  1,  1898,  amount  covered  by  uncompleted  contracts 40, 036. 32 


July  1,  1898,  balance  available  . 


72,6915.46 


58, 885. 36 
13,807.10 


Amount  (estimated)  required  for  completion  of  existing  project 4, 100, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,1900 500,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
^     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

The  dates  and  amounts  of  the  appropriations  for  this  work  are  as 
follows: 


Act  of— 

July5,1884 $100,000 

August  5, 1886 100,000 

August  11, 1888 100,000 

September  19, 1890 150, 000 

July  13, 1892 150,000 


Act  of— 

August  18, 1894 $150,000 

June  3, 1896 150,000 


Total 900,000 


Abstract  of  proposals  far  furnishing  ruhhlestone  in  the  breakwater  at  Sandy  Bay,  Massa- 
ohusettSf  opened  October  4,  1894,  by  Lieut,  Col.  S.  M.  Mansfield,  Corps  of  Engineers, 


No. 


Name  and  address  of  bidder. 


Price  bid 
per  ton 
of  2,000 
pounds. 


Total 
tons  can 

be  de- 
livered. 


Cape  Ann  Granite  Co.,  Boston,  Ma^s.  a... 
Pigeon  Hill  Granite  Co.,  Rockport,  Mass . 
(teorge  Willett  Andrews,  Bidcfeford,  Me. . 
Hngnes  Bros.  &  Bangs,  Sj^racuse,  N.  Y . .. 
Bockport  Granite  Co.,  Kockport,  Mass . .. 


Cents, 
59.7 
69 
81 

n 

61 


251.256 
217, 391 
185,185 
194, 805 
245,901 


a  Lowest  bid. 


The  contract  was  awarded  to  the  Cape  Ann  Granite  Company,  with  the  approval 
of  the  Chief  of  Engineers. 
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JhBtraet  of  propo$aU  for  furvighing  ruhhlesione  in  the  breakwater  at  Sand^  Bay,  MoMa- 
ekutettBf  opened  September  £6, 1896,  by  Lieut,  Col.  S,  M.  Manefield,  Corpe  of  Engineere. 


Kg. 


Kame  and  address  of  bidder. 


1     John  L.  Grtm,  PbHadelpbia,  Pa . . 

iRockport  Granite  Co.,  Kockport,  MaHS  . 
Pigeon  Hill  Granite  Co.,  Kockport.  Maas.  a . 
Cape  Ann  Granite  Co.,  Boston,  Mass 

8  !  LanesyiUe  Granite  Co.,  Lanesville,  Maes 


Price  bid 
per  ton 
of  2,000 
I>oand8. 


Cents. 
84.5 


66. » 
81.2 


Total 
tona. 


177,614 
224.215 
1»,729 


a  Lowest  bid. 


The  contract  was  awarded  to  the  Kockport,  Pigeon  Hill,  and  Cape  Ann  Granite 
companies,  with  the  approval  of  the  Chiet  of  Enf^ineers. 


LIST  OF  CONTRACTS  IN  FORCB  AT  THE  DATE  OF  THIS  REPORT. 

Contract  dated  October  12, 1896 :  Contractors,  Kockport,  Pigeon  Hill,  and  Cape  Ann 
Granite  companies;  to  furnish  200,000  tons,  moreorlesH,  of  rabblestone  in  break  warier, 
at  66.9  centH  per  ton. 

Date  of  ap])roval,  October  31,  J 896;  to  be  commenced  November  12,  1896;  to  be 
completed  December  31,  1898. 


COMMERCIAL  STATISTICS. 


The  accompanving  commercial  statistics  for  the  fiscal  year  ending  June  2 
have  been  furnished  by  Mr.  Charles  S.  Rogers,  of  Kockport,  Mass. 


Articles. 

1896. 

18OT. 

1898. 

«"«; 

Fresh  fish 

tons.. 

ponnds. . 

i30,000 

475.000 

550,000 
3,000,000 

Bait  fish 

do 

615.000 

Fish  sonnds 

do 

283,000 
250 

Mackerel 

barrels.. 

Lobsters 

do... 

750 

Herring 

CodoiL 

do.... 

550 

ffallons.. 

5,000 

Medicine  oil 

. do.... 

5,500 

Beoeived: 

Coal 

tons.. 

8,600 

400 

750.000 

550 

2,  500,  000 

500 

278,000 

750 

3,  000 

4,000 

6«J0 

eoo,ooo 

10,400 

350 

820,000 

575 

2,525,000 

275 

279,000 

400 

4,500 

5,000 

450 

608,000 

10,000 

Wood 

Luraber 

Rait 

Fish 

cords.. 

feet.. 

hogsheads.. 

ponnds . . 

barrels . . 

poiin  ds . . 

DS  rrels . . 

gallons.. 

do.... 

36 

760,000 
585 

Mackerel 

Fish  sounds 

Lobsters 

Cod  oil 

Medicine  oil 

Herrinc 

barrels . . 

Salt  fish 

pounds.. 

B  6. 

IMPROVEMENT  OF  HARBOR  AT  GLOUCESTER,  MASSACHUSETTS. 

Gloucester  Harbor  is  an  important  center  for  the  fishing  fleet  of  New 
England,  about  20  miles  north  of  Boston.  Its  inner  harbor  was  origi- 
nally obstructed  by  sunken  rocks  and  shoals,  and  the  approaches  to 
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the  wharves  were  shallow,  varying  from  1  to  12  feet.  The  outer  harbor 
was  open  to  all  southerly  gales. 

The  first  project  for  its  improvement  was  submitted  January  20, 1871, 
and  proposed  to  build  a  breakwater  from  Eastern  Point  to  Kound  Eock 
Shoal  and  to  clear  the  harbor  of  sunken  rocks. 

The  present  approved  project  was  submitted  in  1887.  (Annual  Re- 
port for  1887,  Part  I,  p.  500.)  It  proposed  to  remove  from  the  inner 
harbor  obstructing  rocks  and  shoals,  giving  in  front  of  the  wharves,  as 
far  as  Pew's  whart^  15  feet  depth  at  low  water  and  10  feet  in  Harbor 
Cove,  and  to  build  a  breakwater  from  Eastern  Point  to  liound  Eock 
ShoaL 

On  May  5, 1897,  a  project  was  submitted  for  the  removal  of  a  pin- 
nacle rock  in  the  outer  harbor  to  a  least  depth  of  16  feet  at  mean  low 
water  and  rocks  off  the  ferry  landing  at  Eocky  Neck  to  the  level  of  the 
surrounding  bottom,  at  a  cost  of  $2,000.    (Annual  Eeport,  1897,  p.  835.) 

On  December  18, 1897,  a  revised  project  for  the  construction  of  the 
breakwater  was  submitted.  This  project  proposed  to  build  the  sub- 
structure of  the  breakwater  of  rubblestone  up  to  mean  low  water  and 
31  feet  wide  at  that  grade;  to  be  surmounted  by  a  superstructure 
formed  of  two  dry  walls  of  heavy  split  stone  laid  with  the  greatest 
dimension  at  right  angles  to  the  axis  of  the  breakwater,  the  interior 
space  to  be  filled  with  rubblestone,  and  to  be  capped  by  heavy  stone, 
forming  a  top  course  10  feet  in  width. 

This  project  was  estimated  to  cost  $733,121.18,  and  was  approved 
January  4, 1898. 

The  total  appropriations  to  date  have  been  $154,000. 

The  expenditures  to  June  30, 1897,  were  $134,385.68. 

At  that  date  all  dredging  under  the  project  of  1887  had  been  com- 
pleted, and  the  construction  of  the  breakwater  was  in  progress. 
74,408  tons  of  rubblestone  had  been  deposited  in  the  breakwater,  and 
1,100  feet  of  the  substructure  had  been  completed  to  mean  low  water. 

A  contract  was  in  force  with  the  Rockport,  the  Pigeon  Hill,  and  the 
Cape  Ann  granite  companies,  dated  October  12, 1890,  to  deposit  34,000 
tons  of  stone  in  the  breakwater. 

Operations  were  continued  during  the  fiscal  year  under  this  contract, 
and  it  was  satisfactorily  completed  April  5,  1898.  16,332  tons  of  stone 
was  deposited  after  June  30,  1897,  making  a  total  of  34,000  tons 
deposited  under  the  contract. 

On  July  6,  1897,  a  contract  was  entered  into  with  Mr.  Hiram  W. 
Phillips  for  the  removal  of  105  cubic  yards  of  ledge  under  the  project 
of  May  5, 1897. 

Operations  under  this  contract  were  closed  on  August  19, 1897,  and 
the  project  completed. 

No  benefit  has  resulted  from  the  construction  of  the  breakwater,  as 
no  sheltered  anchorage  has  as  yet  been  obtained,  but  navigation  in  the 
harbor  has  been  greatly  facilitated  by  the  dredging  and  ledge  removal. 

To  complete  the  improvement  will  require  an  appropriation  of 
$624,083.43,  of  which  $200,000  could  be  Expended  to  advantage  during 
the  fiscal  year  ending  June  30, 1900. 

The  prospective  advantage  to  commerce  by  the  completion  of  the 
improvement  is  more  safe  anchorage  for  vessels  seeking  protection 
from  southerly  gales. 

Gloucester  Harbor  is  in  the  collection  district  of  Gloucester,  Ma«s.,  of  which 
Gloucester  is  the  port  of  entry.  The  nearest  light-houses  are  Ten-Pound  Light,  in 
the  harbor,  and  Eastern  Point  Light  at  its  entrance. 
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Money  statement. 

Jnly  1, 1897,  balance  nnexpended $19,614.32 

June  30, 1898,  amoant  expended  during  fiscal  year 18, 783. 38 


Xoly  ly  1898,  balance  unexpended. 


830.94 


{Amount  (estimated)  required  for  completion  of  existing  project 624,083.43 
Amount  that  can  be  profitably  expended  in  fiscal  year  en<ling  June  30, 1900  200, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 

The  dates  and  amounts  of  the  appropriations  for  this  work  are  as 
follows: 


Act  of— 

June  10, 1872 $10,000 

August  5, 1886 5,000 

August  11, 1888 10,000 

September  19, 1890 15, 000 

July  13,1892 40,000 


Act  of— 

August  18. 1894 $40,000 

June  3, 1896 34,000 


Total 154,000 


Ab»traci  of  propoiala  far  furnishing  rubble$tone  in  breakwater  at   Gloucester,  Ma98., 
opened  September  $6, 1896 ^  by  lAeut,  Col,  S,  M.  Mansfield ,  Corps  of  Engineers. 


Ko. 


1 

a2 

8 


Name  and  address  of  bidder. 


John  L.  Grim,  Philadelphia,  Pa 

(Rockport  Granite  Co.,  Bockport,  Mass  — 
Piffeon  Hill  Granite  Co.,  Rockport,  Mass. 
Cape  Ann  Granite  Co.,  Boston,  Mass 

Laneayilie  Granite  Co.,  LaneaTille,  Mass., 


Price  per 

ton  of 

2,000 

pounds. 


CenU. 
92 


TotAl 
tone. 


34,783 
38,554 
35.555 


I  Lowest  bid. 


The  contract  was  awarded  to  the  Rockport,  Pigeon  Hill,  and  Cape  Ann  granite 
oompanjes,  with  the  approval  of  the  Chief  of  Engineers. 

Abstract  of  proposals  for  the  removal  of  ledges  from  Gloucester  Harbor ,  Massachusetts, 
opened  June  $8, 1897,  by  Lieut,  Col,  S,  M.  Mansfield,  Corps  of  Engineers. 


No. 

1 
3 

a8 


Nune  and  address  of  bidder. 


Prlooper 
cubic 
yard. 


Total 
amount. 


Cornelius  Van  Anglen,  East  Boston,  Mass. 

rJohn  OlHon 

\George  W.  Townsend,  Boston.  Mass 

Hiram  W.  Phillips,  Quinoy,  Mass 


$19.00 
15.93 
15.85 


$1,995.00 
1,672.65 
1.664.25 


a  Lowest  bid. 


The  contract  was  awarded  to  Hiram  W.  Phillips,  with  the  approval  of  the  Chief 
of  Engineers. 


APPENDIX   B BEFOBT  OP   COLONEL   MANSFIELD. 


869 


COMMERCIAL  STATISTICS. 

The  accompaDying  commercial  statistics  have  been  fhmished  by  the  collector  of 
customs  at  Gloucester,  Mass. 

Amount  of  revenue  collected : 

1896 -. $1,150 

1897 8,000 

181)8 6,079 


Shipping. 

1896. 

1897. 

1898. 

No. 

Tons. 

No. 

Tons. 

•No. 

Tons. 

SntraDces : 

For©ii?ii  .............................................. 

107 

7 

101 
24 

20,158 
947 

17,120 
12,621 

104 
10 

102 
46 

24,761 
14,400 

25,400 
19,200 

107 
28 

103 
81 

19,873 
4,000 

DoincHt  ic 

Clearances: 

Foreiirn  ............................................... 

10,668 

Domestic 

7,400 

Articles. 

189«. 

1897. 

1898. 

Imported: 
Coal 

Tona. 
49,900 
24,000 

500 
25,000 

600 

Tom, 

47,000 

26,000 

2,200 

4.000 

2,000 

200 
1,200 
1.000 

Tom. 
60,000 
22,000 

Salt 

Lumber 

500 

MflfchandiM*  -...TT....r...--T-Trr... ....... ....>....., 

1,000 

MitcellazieoQS ^ 

600 

Exported: 

Coal 

gait 

iooo 

1,500 
fiSO 

MfiTchandiae. ....            .........  .      ... 

All  classes  of  vesRcls  frequent  the  harbor.    Greatest  draft,  30  feet  j  number  of  ves- 
sels boarded  by  United  States  boarding  officer,  about  5,200. 


B7- 

IMPROVEMENT  OF  HARBOR  AT  MANCHESTER,  MASSACHUSETTS. 

Manchester  Harbor  is  situated  about  5^  miles  northeast  from  tbe 
entrance  of  Salem  Harbor,  Massachusetts. 

Tlie  channel  was  100  feet  wide  and  6^  feet  deep  at  mean  low  water 
up  to  Proctors  Point.  It  then  shoaled  rapidly  to  a  depth  of  IJ  feet  at 
"The  Narrows,"  1,400  feet  from  Proctors  Point,  and  for  a  farther  dis- 
tance of  2,500  feet  to  the  town  wharves  no  low-water  channel  existed. 

The  project  for  its  improvement,  submitted  November  28,  1887,  pro- 
posed to  dredge  a  channel  from  Proctors  Point  to  the  town  wharves  60 
feet  wide  and  4  feet  deep  at  mean  low  water,  at  an  estimated  cost  of 
fl4,300. 

A  chart  of  the  harbor  was  published  in  the  Annual  Eeport  of  the 
Chief  of  Engineers  for  1888,  Part  I,  page  466. 

The  river  and  harbor  act  of  June  3,  1896,  provided  that — 

The  Secretary  of  War  is  directed,  out  of  the  appropriation  on  hand,  to  cause  a 
snrvev  and  estimate  of  cost  of  improvement  to  be  made  with  a  view  of  straif^hten- 
ing  the  channel  between  the  month  of  Manchester  Harbor  and  Proctors  Point, 
removing  obstructions  at  tbe  mouth  of  the  channel  and  at  the  point  of  rocks,  dredg- 
ing the  channel  for  its  entire  length  between  its  mouth  and  the  town  wharf  to  a 
width  of  from  two  hundred  feet,  narrowing  to  one  hundred  and  fifty  feet,  and  a 
depth  of  eight  feet,  and  providing  turning  basins  and  anchorage  for  boats  by  the 
dredging  of  the  flats  for  that  purpose. 
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The  survey  ordered  by  this  act  was  made  in  Aoj^st,  1896,  and  a 
project  and  an  estimate  of  cost  thereof  in  accordance  with  the  act  were 
submitted  April  7, 1897. 

This  project  was  published  as  House  Doc.  No.  20,  Fifty-fifth  Congress, 
first  session. 

The  estimated  cost  of  the  project  was  $139,!)66.09. 

The  total  appropriations  to  date  have  been  $14,300. 

The  expenditures  to  June  30,  1897,  were  $14,246.96,  and  at  that  date 
the  improvement  was  completed.  The  channel  was  60  feet  wide,  4  feet 
deep,  and  4,000  feet  long;  opposite  the  town  wharf  it  was  80  feet  wide. 

During  the  fiscal  year  no  operations  in  improvement  of  the  harbor 
were  in  progress. 

On  July  30, 1897,  in  accordance  with  section  9  of  the  river  and  har- 
bor act  of  June  3, 1806,  and  Department  letter  of  June  30,  1897,  a  proj- 
ect for  improvement  of  the  harbor  was  submitted,  which  was  considered 
to  be  justified  by  the  interests  of  the  commerce  involved. 

This  project  proposed  to  follow  the  natural'  channel  and  to  dredge 
the  same  to  a  depth  of  6  feet  at  mean  low  water  for  a  length  of  7,200 
feet,  and  to  make  it  100  feet  wide  at  the  entrance  and  at  the  sharp 
bends,  and  at  least  76  feet  wide  throughout,  with  two  turning  or  anchor- 
age basins,  one  200  feet  by  300  feet  in  area,  just  below  the  bridge,  and 
the  other  125  feet  by  250  feet,  near  the  town  landing  wharf,  at  an  esti- 
mated cost  of  $25,000. 

This  project  was  published  in  the  Annnal  Eeport  for  1897,  page  869. 

The  commerce  involved  in  this  improvement  consists  of  supplies  of 
coal,  lumber,  etc.,  for  local  consumption.  The  improvement  in  its  pres- 
ent condition  has  greatly  facilitated  the  approach  of  vessels  to  the  town 
wharves. 

The  valueof  the  commerce  involved  is  approximately  $30,000  annually. 

Commercial  statistics  are  included  in  the  statement  for  Gloucester 
Harbor,  Massachusetts. 

Manchester  Harbor  is  in  the  collection  district  of  GlouceBter,  Mass.,  of  which 
Gloucester  is  the  port  of  entry.  The  nearest  light-house  is  on  Bakers  Island,  2^ 
miles  from  Proctors  Point. 

Money  statement. 

July  1,  1897,  balance  unexpended $63.04 

Jane  30,  18SK8.  amoant  expended  during  fiscal  year 53.04 

The  total  appropriations  for  this  improvement  to  date  have  been: 

By  the  act  of-- 

August  11,  1888 $2,500 

September  19,1890 6,000 

July  13,  1892 6,800 

Total 14,300 


B  8. 

IMPROVEMENT  OF  HARBOR  AT  LYNN,  MASSACHUSETTS. 

Lynn  Harbor  is  9  miles  northeast  from  Boston. 

The  original  channels  were  narrow  and  crooked,  and  had  bnt  6  feet 
depth  at  mean  low  water. 

The  project  for  improvement  was  adopted  in  1884.  It  proposed  a 
channel  200  feet  wide,  10  feet  deep  at  mean  low  water,  through  the 
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outer  and  inner  bars.  It  is  sapposed  that  the  inner  channel  will  require 
occasional  dredging,  and  a  training  wall  was  proposed,  if  required,  to 
aid  in  keeping  the  outer  channel  open. 

On  September  24, 1888,  it  was  proposed  to  extend  the  inner  channel 
400  feet  within  the  harbor  line  and  to  excavate  at  its  inner  end  an 
anchorage  basin  500  by  300  feet  in  area,  10  feet  deep  at  mean  low  water, 
at  a  cost  of  $25,000. 

The  estimated  cost  of  the  original  project  was  $157,000;  adding  the 
cost  of  the  extension  of  September  24,  1888,  the  estimated  cost  is 
$182,000. 

The  river  and  harbor  act  of  June  3, 1896,  ordered  a  survey  of  this 
harbor  ^'with  a  view  to  securing  a  channel  300  feet  wide  and  15  feet 
deep  at  mean  low  water." 

On  March  27, 1897,  a  project  was  submitted  in  accordance  with  this 
act,  the  estimated  cost  of  which  was  $441,813.17. 

No  appropriation  has  as  yet  been  made  for  work  under  this  project. 

The  total  appropriations  to  date  have  been  $128,500. 

The  total  expenditures  to  June  30,  1897,  were  $103,650.05  on  the 
project,  and  $5,000  on  the  western  or  Saogus  River  channel  under  act 
of  fTune  13, 1892.  At  that  date  the  outer  channel  and  basin  were  com- 
pleted; the  inner  channel  was  completed  for  4,100  feet  at  its  southerly 
end,  and  the  remainder  was  150  feet  wide;  the  western  or  Saugus 
River  channel  was  4,000  feet  long,  150  feet  wide,  8  feet  deep  at  mean 
low  water. 

The  approach  of  vessels  to  the  city  wharves  was  greatly  facilitated 
by  the  improvement. 

A  contract  was  in  force  with  Mr.  Augustus  B.  Martin  to  dredge 
40,000  cubic  yards,  more  or  less,  from  the  inner  channel,  at  215  ©©nts 
per  cubic  yard,  scow  measurement. 

Operations  under  this  contract  were  commenced  on  July  6, 1897,  and 
completed  August  25, 1897 ;  54,092  cubic  yards  were  dredged  under  the 
contract  and  the  inner  main  ship  channel  was  completed  of  full  pro- 
jected length,  width,  and  depth. 

At  the  date  of  this  report,  the  outer  and  inner  main  ship  channels 
are  200  feet  wide,  10  feet  deep  at  mean  low  water,  and  the  project  of 
improvement  is  completed  with  the  exception  of  the  training  wall. 

To  complete  this  improvement  will  require  an  appropriation  of  $63,- 
500  for  the  construction  of  the  training  wall,  but  the  necessity  for  this 
work  is  not  yet  apparent. 

Lynn  is  a  port  of  entry  in  the  collection  district  of  Marblehead,  Mass.  The  nearest 
light-house  is  Egg  Rock  (Nahant)  Light,  3  miles  distant. 

Money  statement. 

July  ly  1897,  balance  unexpended $19,849.95 

June  30,  1898,  amount  expended  during  fiscal  year 12, 444. 15 

July  1, 1898,  balance  unexpended 7,405.80 

The  dates  and  amounts  of  appropriations  for  this  work  are  as  follows: 


Act  of— 

August  2, 1882 $60,000 

August  5, 1886 6,000 

August  11, 1888 10,000 

September  19, 1890 16, 000 

July  13, 1892 10,000 


Act  of— 

August  18, 1894 $7,500 

June  3, 1896 20,000 

Total 128,500 
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Ab9iraei  of  proj^osaU  for  dredging  in  Lynn  Harbor,  MasaaohuaetU,  opened  April  19, 18$7, 
by  Lieut.  Col.  S.  M.  Manefield,  Corps  of  Engineers. 


Ha 


Fame  and  address  of  bidder. 


For 
drudging. 


Price  bid  per  cubic  |  ^^^^^  ^^ 


yard. 


Bowlders]     cubic 
overs    I    yards, 
tons  each. 


dred^ng 
40.000 


Charles  H.  Souther,  BoHton,  Mans 

Eastern  Dredcing  Co..  Hoston,  Mass.. 
A.agustas  B.  Martin,  Boston,  Mass.  a  . 


OmiM. 
23 


111, 


$9,200 
9,000 
8,750 


a  Lowest  bid. 

The  oontract  was  awarded  to  Augustas  B.  MartiOi  with  the  approyal  of  the  Chief 
of  Engineers. 


COMMERCIAL  STATI8TI08. 

The  aooompauying  oomineTolal  statistios  were  famished  by  the  ooUector  of  ens- 
toms  at  Marblehead,  Mass. 

Amount  of  revenae  collect'Od : 

1896 $298.15 

1897 77.83 

1898 3,192.91 


Shipping. 


1896. 


No.       Tons. 


1897. 


No.       Tons. 


1898. 


No. 


Tons. 


Xntrances: 

Foreign... 

Domestio  . 
dearanoes: 

Foreign . . . 

Domeatio  . 


07 


6,029 
121,000 

6,238 
121,000 


54 

661 


561 


5,198 
177,266 

5,044 
177,266 


7J7 


24 
787 


2.188 
182, 2n 

2.386 
182.271 


Imported. 


1886. 


1897. 


18B8. 


Coal 

Iron 

Lumber 

Merchandise... 
Miscellaneous  . 


Toff. 

158.480 

974 

a  7, 995, 525 

b  500, 000 

6475,000 


Tona. 

140,900 

2,080 

a  6, 320, 781 

685,000 

660,000 


Tons. 
145.  SB 


12,616.000 
690,000 
660,000 


a  Feet. 


6  Lime,  hay,  bricks,  sand,  cement,  stone,  eto. 


Lumber  imported  includes  both  foreign  and  domestic. 

All  classes  of  vessels  frequent  the  harbor,  drawing  from  8  to  18  feet  of  water. 


B  9* 

IMPROVEMENT  OF  MYSTIC  AND  MALDEN  RIVERS,  MASSACHUSETTS. 

Mystic  River  empties  into  the  inner  harbor  of  Boston,  Mass. 
Maiden  River  is  tributary  to  the  Mystic  River,  their  janction  being 
3  miles  above  the  mouth  of  the  latter. 
Originally  no  low-water  channel  existed  in  either  river. 
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A  project  for  the  improvement  of  Mystic  Eiver  was  submitted  May 
9, 1891.  It  proi)osed  to  widen  and  deepen  the  natural  cbannel  to  the 
head  of  navigation  in  Medford,  a  distance  of  abont  4}  miles,  so  that  it 
should  be  100  feet  wide,  6  feet  deep  at  mean  low  water  to  the  first  turn 
.above  Denniug^s  wharf,  thence  4  feet  deep  at  mean  low  water,  the 
width  gradually  contracting  to  50  feet  at  the  upper  end,  estimated  to 
cost  $25,000. 

The  original  project  for  the  improvement  of  Maiden  Eiver  was  sub- 
mitted December  1, 1880.  It  contemplated  the  excavation  of  a  channel 
100  feet  wide  and  12  feet  deep  at  mean  high  water  up  to  the  second 
drawbridge,  with  two  cut-offs,  one  east  of  the  island,  near  the  junction 
of  the  Maiden  and  Mystic  rivers,  and  the  other  through  the  marsh  land 
about  half  a  mile  above,  at  a  cost  of  $35,000. 

This  project  was  modified  in  1882.  It  was  then  proposed  to  make 
the  natural  channel  100  feet  wide  and  12  feet  deep  at  mean  high  water 
to  the  first  bridge,  and  thence  75  feet  wide  to  the  second  bridge,  at  an 
estimated  cost  of  $40,000.    The  mean  rise  or  fall  of  tide  is  9.8  feet. 

The  estimate  was  increased  to  $47,000  in  1884.  (Annual  Eeport, 
1884,  p.  551.) 

Ten  thousand  dollars  was  appropriated  for  this  work  by  the  act  of 
1882,  and  expended  (1883-84)  in  making  the  channel  from  the  mouth  to 
the  drawbridge  in  Maiden,  a  distance  of  1^  miles,  at  least  50  feet  wide 
(70  feet  at  turns)  and  12  feet  deep  at  mean  high  water. 

November  1, 1890,  a  project  was  submitted  for  the  improvement  of 
this  river  in  conjunction  with  Mystic  Eiver.  This  project  proposed  the 
completion  of  the  project  of  1882  at  an  estimated  cost  of  $37,000. 

The  total  appropriations  to  date  under  present  approved  projects  have 
been  $30,000.. 

The  expenditures  to  June  30, 1897,  under  the  present  projects  were 
$20,117.08. 

At  that  date  the  channel  in  Mystic  Eiver  was  6  feet  deep  at  mean  low 
water  and  100  feet  wide  to  the  first  turn  above  Denning's  wharf,  and 
for  1,500  feet  above  this  turn  it  was  4  feet  deep  and  at  least  50  feet 
wide.  The  channel  in  Maiden  Eiver  was  at  least  75  feet  wide  and  12 
feet  deep  at  mean  high  water  to  the  first  bridge,  above  which  nothing 
had  been  done. 

A  contract  was  in  force  with  Mr.  Augustus  B.  Martin  to  dredge 
26,000  cubic  yards,  more  or  less,  at  34^  cents  per  cubic  yard,  from  these 
rivers — 13,000  cubic  yards  from  each  river. 

Operations  under  this  contract  were  commenced  June  17, 1897,  and 
were  continued  during  the  fiscal  year;  13,222  cubic  yards  were  dredged 
from  Mystic  Eiver  and  12,778  cubic  yards  from  Maiden  Eiver,  and  the 
contract  was  satisfactorily  completed  on  December  4, 1897. 

At  the  date  of  this  report  the  channel  in  Mystic  Eiver  is  6  feet  deep 
at  mean  low  water,  and  100  feet  wide  to  the  first  turn  above  Denning's 
wharf,  and  for  a  farther  distance  of  4,000  feet  above  this  turn  it  is  4 
feet  deep  and  of  full  projected  width.  The  channel  in  Maiden  Eiver  is 
of  full  projected  depth  and  width  up  to  the  first  bridge.  Kothing  has 
been  done  above  this  bridge. 

To  complete  the  improvement  of  Mystic  Eiver  would  require  an  appro- 
priation of  $10,000,  and  of  Maiden  Eiver  $22,000,  a  total  of  $32,000, 
all  of  which  could  be  expended  to  advantage  during  the  fiscal  year 
ending  June  30, 1899. 

Mystic  and  Maiden  rivers  are  in  the  collection  district  of  Boston,  Maas.,  of  which 
Boston  is  the  port  of  entry.  The  nearest  light-house  is  on  Long  Island,  Boston  Har- 
bor, Massachusetts. 
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Money  statement. 

July  1, 1897,  balance  unexpended $9,882.93 

Jane  30, 18S^,  amount  expended  daring  fiscal  year 9,856.00 

July  1, 1898,  balance  unexpended 26.92 

(Amount  (estimated)  required  for  completion  of  existing  project 32, 000. 00 
Amountthatcan  be protitabl^expendedin fiscal yearendiugJuneSO,  1900    32, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

The  dates  and  amoants  of  appropriations  for  this  work  are  as  follows: 

For  Maiden  River,  by  act  of  August  2,  1882 $10,000 

For  Mystic  and  Maiden  rivers,  by  act  of  July  13, 1892 10,000 

For  Mystic  and  Maiden  rivers,  by  act  of  August  18,  1894 10, 000 

For  Mystic  and  Maiden  rivers,  by  act  of  June  3,  1896 10,000 

Total 40,000 


Abutract  of  propo%aU  for  dredging  in  My»tio  and  Maiden  rtrerf,  MasHOohusetU,  opened 
September  t9, 1896,  by  JAeut.  Col.  8,  M,  Mamfuld,  Corpa  of  Engineere. 


No. 


Price  per  cubieyard. 


Nune  and  addre«8  of  bidder. 


For      ^„™?f 


Total 
vards 

that  can 
be 

dredged. 


Charlee  H.  Soather,  Boston,  Mau 

Aagaatas  B.  Martin,  Boston,  Maaa.  a 
Eastern  Dredging  Co.,  Boston,  Mass. 


Genu. 
41 
34J 
80 


$10 
5 
6 


24.380 
26,315 


a  Lowest  bid. 

The  contract  was  awarded  to  Augustus  B.  Martin,  with  the  approval  of  the  Chier 
of  Engineers. 
No  contracts  are  in  force  at  the  date  of  this  report. 


B   ID. 

IMPROVEMENT  OF  HARBOR  AT  BOSTON,  MASSACHUSETTS. 

Boston  Harbor  consists  essentially  of  an  inner  and  an  onter  harbor, 
united  by  a  deep  waterway,  and  each  accesHible  from  the  sea  by  a  dis- 
tinct channel,  widening  into  a  deep  and  spacious  roadstead. 

1.  Inner  harbor.  This  harbor  lies  to  the  north  and  westward  of  Long 
Island  and  has  deep  water  and  good  anchorage  in  the  President  Roads, 
seaward  of  Lower  Middle  Bar,  and  also  near  the  city  westward  of  Upper 
Middle  Bar. 

Four  rivers  discharge  their  waters  into  the  basin — the  Charles,  Mys- 
tic, and  Chelsea  rivers  from  the  north  and  the  Neponset  from  the  south. 
The  direct  entrance  from  the  sea  is  by  Broad  Sound. 

2.  Outer  harbor.  This  liarbor  lies  to  the  southward  of  Long  Island 
and  has  a  fine  anchorage  in  Nantasket  Roads,  as  well  as  in  Hingham 
Bay,  a  well-sheltered  harbor  southeast  of  Peddocks  Island.  It  con- 
nects with  the  inner  harbor  by  the  main  channel  through  the  Narrows, 
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and  by  secondary  channels  east  and  west  of  Long  Island.  It  is  reached 
from  the  sea  from  Kantasket  Beads,  which  lie  soath  of  Oeorges  and 
Great  Brewster  islands,  and  is  marked  at  the  sea  entrance  by  Boston 
light. 

Weymouth  and  Weir  rivers  empty  into  the  outer  harbor. 

Both  the  inner  and  outer  harbors  are  subdivided  into  several  minor 
harbors  and  contain  many  islands,  which  shelter  the  anchorage  from 
winds  and  storm  waves. 

The  range  of  the  tide  at  the  navy-yard  is  9.8  feet,  and  at  the  entrance 
to  the  outer  harbor  9.4  feet.  A  sketch  of  the  harbor  was  printed  in  the 
Annual  Report  of  the  Chief  of  Engineers  for  the  year  1888,  page  454. 

The  object  of  the  improvement  is,  first,  to  preserve  the  harbor  by 
protecting  the  islands  and  headlands;  the  second,  to  improve  it  by^ 
widening,  deepening,  and  straightening  the  channels. 

The  works  of  preservation  consist  of  sea  walls,  aprons,  jetties,  etc., 
which  protect  the  shores  of  the  islands  and  headlands,  prevent  addi- 
tional wash  into  the  channels,  control  the  tidal  scour,  and  preserve  the 
full  height  of  anchorage  shelter  for  vessels  in  the  roadsteads. 

The  works  of  improvement  have  been  by  dredging  and  blasting. 

The  total  appropriations  from  1825  to  date  have  been  $3,274,276.10. 

The  total  exi)enditures  to  June  30, 1897  (not  including  outstanding 
liabilities),  were  $2,730,065.74. 

WORKS  OP   PRESERVATION. 

The  location  and  details  of  these  works  are  given  in  the  Annual 
Keport  of  the  Chief  of  Engineers  for  1895,  pages  621  and  622. 
•  With  the  exception  of  the  sea  walls  at  Deer  Island,  they  were  all  in 
fair  order  on  June  30, 1897,  and  no  work  has  been  done  on  them  during 
the  year.  They  are  generally  strongly  built,  massive  structures,  but 
in  very  exposed  positions,  and  liable  to  damage  by  storms.  These 
damages  are  most  economically  repaired  when  they  first  occur,  and 
funds  for  this  purpose  should  always  be  on  hand. 

On  June  30, 1897,  operations  were  in  progress  on  the  north  and  mid- 
dle head-  sea  walls  at  Deer  Island,  about  228  running  feet  of  which 
required  repairs,  at  an  estimated  cost  of  $2,500. 

These  operations  were  concluded  in  October,  1897. 

With  the  exception  of  the  south  head  wall  at  Deer  Island,  the  sea 
walls  are  in  fair  order  at  the  date  of  this  report,  but  additional  works 
of  preservation  are  required  as  follows: 

At  Point  Allerton. — The  sea  wall  should  be  extended  westward  for  a 
distance  of  at  least  150  feet  and  the  foundation  of  this  extension  should 
be  protected  with  riprap,  at  an  estimated  cost  of  $15,000. 

At  Georges  Island. — ^The  unprotected  western  shore  line  of  the  island, 
in  front  of  the  Government  buildings,  has  been  considerably  abraded, 
and  it  should  be  protected  by  a  light  sea  wall,  1,400  feet  long,  at  a  cost 
of  $35,000. 

At  Oovemors  Island. — The  shore  line  of  this  island  has  never  been 
protected.  The  east  and  south  bluffs,  however,  should  be  covered  by 
sea  walls  to  prevent  additional  abrasion,  not  only  to  secure  the  sites  of 
the  batteries  which  occupy  these  bluffs,  but  also  to  prevent  injury  to 
the  main  ship  channel. 

The  east  bluff  wall  should  be  500  feet  long,  and  is  estimated  to  cost 
$30,000;  the  south  bluff  wall  should  be  1,800  feet  long,  and  will  cost 
$50,000. 
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WORKS  OF  IMPROVEMENT. 

The  fnain  ship  channel. — Before  improvemeiit  it  had  a  least  width  ot 
100  feet  and  a  least  depth  of  18  feet  at  mean  low  water. 

At  tiie  present  time  the  main  ship  channel  is  being  improved  ander 
a  revised  project  snbmitted  Aagust  11, 1892.  It  proposes,  in  accordance 
with  the  act  of  Jaly  13, 1892,  to  widen  and  deepen  the  channel  so  that 
it  shall  be  1,000  feet  wide  and  27  feet  deep  at  mean  low  water.  The 
revised  project  was  estimated  to  cost  $1,^50,000. 

The  original  project  of  improvement  of  the  harbor  was  submitted  in 
1867.  It 'proposed  to  dredge  the  channel  23  feet  deep  at  mean  low 
water,  1,000  feet  wide  at  the  Upper  and  Lower  middies,  and  685  feet  at 
the  ^Narrows. 

In  1870  the  proposed  width  of  the  channel  at  the  Narrows  was 
reduced  to  625  feet  and  increased  to  1,100  feet  at  the  anchorage  shoal 
in  the  inner  harbor. 

Under  this  project,  to  the  time  of  the  adoption  of  the  project  of  1892, 
the  main  ship  channel  had  been  made  23  feet  deep  at  mean  low  water, 
1,100  feet  wide  west  of  the  Upper  Middle,  850  feet  wide  at  the  Upper 
Middle,  1,000  feet  wide  at  the  Lower  Middle,  and  at  least  625  feet  wide 
elsewhere. 

A  list  of  the  positions  where  dredging  and  blasting  were  done  in 
effecting  this  improvement  will  be  foand  in  the  Annual  Beport  of  the 
Chief  of  Engineers  for  1895,  page  623. 

To  complete  the  project  of  1867  the  Upper  Middle  must  be  widened 
to  1,000  feet,  which  work  is  necessarily  included  in  the  project  of  1892. 

On  June  30, 1897,  under  the  project  of  1892,  the  main  channel  had 
been  dredged  to  make  it  27  feet  deep  at  mean  low  water,  1,000  feet  wide 
from  the  entrance  (near  the  outer  light)  to  Bug  Light,  and  in  the  Nar- 
rows 800  feet  wide  to  the  passage  between  Georges  and  Gallops  islands, 
where  it  was  at  least  550  feet  wide;  but  the  iree  use  of  this  27- foot 
channel  was  restricted  by  reason  of  ledges  uncovered  by  the  dredging. 

Operations  were  in  progress  under  a  contract  with  Messrs.  Townsend 
,  &  Johnston,  of  Somers  Point,  K.  J.,  to  remove  these  ledges,  containing 
8,722  cubic  yards,  at  $16.48  per  cubic  yard,  from  the  main  channel,  and 
the  contract  was  satisfactorily  completed  on  November  8, 1897,  making 
available  the  full  width  of  the  channel  which  had  been  dredged  to  the 
27  feet  depth. 

The  total  appropriations  for  this  revised  project  of  1892  are: 

By  the  act  of— 

July  18, 1892 $265,000 

August  18,  1894 190,000 

Junes,  1896 45^000 

Sundry  civil  act  June  4,  1897 400,000 

Total 900,000 

The  act  of  June  3, 1896,  provided  as  follows: 

Improving  harbor  at  Boston^  Massachusetts:  Continuing  improvement,  seven^ 
thousand  dollars :  Provided^  That  this  sum  may,  in  the  discretion  of  the  Secretary 
of  War,  be  used  in  the  preservation  and  improvement  of  said  harbor,  including  the 
project  for  imi>roving  the  main  ship  channel,  and  that  seven  thousand  dollars  of 
this  sum  may,  in  the  discretion  of  the  Secretary  of  War,  be  used  in  improving  Chel^ 
sea  Creek,  and  so  much  thereof  as  the  Secretary  of  War,  in  his  discretion,  shall 
direct  to  be  expended  for  the  protection  of  Great  Head,  Winthrop,  to  prevent  the 
ftirther  washing  away  by  the  action  of  the  sea:  Provided,  That  contracts  may  be 
entered  into  by  the  Secretary  of  War  for  such  materials  and  work  as  may  be  neces- 
sary to  carry  out  the  revised  project  of  Au^st  eleventh,  eighteen  hundred  and 
ninety-two,  such  contracts  to  provide  that  said  ship  channel  shall  be  widened  to  » 
minimum  width  of  one  thousand  feet  and  a  minimum  depth  ot  twenty-o^yea  feet,  to 
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be  paid  for  as  appropriationB  may  from  time  to  time  be  made  by  law,  in  the  aggre- 
gate not  to  exceed  one  million  one  hundred  and  forty-liye  thousand  dollars,  exclu- 
sive of  amount  herein  and  heretofore  appropriated. 

On  February  11, 1897,  a  contract  was  entered  into  with  Messrs.  Brey- 
mann  Bros.,  of  Toledo,  Ohio,  to  dredge  2,910,718  cabic  yards,  more  or 
less,  from  the  main  ship  channel,  in  completion  of  the  project  of  Angnst 
11, 1892. 

Operations  under  this  contract  were  commenced  on  October  25, 1897, 
and  during  the  fiscal  year  479,308^  cubic  yards  of  material  were  dredged 
from  the  lower  main  ship  channel  in  the  Narrows. 

At  the  date  of  this  report  the  main  ship  channel  is  27  feet  deep  at 
mean  low  water,  1,000  feet  wide  f^om  the  entrance  to  Bug  Light,  800 
feet  wide  thence  to  the  passage  between  Oeorges  and  Gallops  islands, 
and  thence  at  least  640  feet  wide  through  the  remainder  of  the  Narrows 
into  President  Eoads. 

From  President  Eoads  to  the  city  the  main  ship  channel  is  23  feet 
deep  at  mean  low  water,  1,100  feet  wide  west  of  the  Upper  Middle,  850 
feet  wide  at  the  IJpi>er  Middle,  1,000  feet  wide  at  the  Lower  Middle. 

On  March  12, 1898,  the  following  revised  estimate  was  submitted  for 
completing  the  project  of  August  11, 1892,  under  the  continuing  con- 
tracts authorised  by  the  act  of  June  3, 1896: 

For  dredging  (under  contract  of  February  11, 1897) : 

Dredging  2,910,717  cubic  yards  (more  or  less),  at  17^ 

cents  per  cubic  yard $509,375.65 

Contingencies,  20  per  cent 101,875.13 

$611, 250. 78 

Bemoval  of  ledge: 

15,000  cubic  yards,  at  $15  per  cubic  yard 225, 000. 00 

Contingencies,  10  per  cent 22,500.00 

247,500.00 

Total 868,750.78 

From  the  appropriation  of  $70,000,  made  by  the  river  and  harbor  act 
of  June  3, 1896,  $45,000  was  reserved  for  expenses  under  the  continu- 
ing contracts,  and  $400,000  was  appropriated  by  the  sundry  civil  act 
of  June  4, 1897,  making  a  total  of  $445,000  appropriated  for  the  improve- 
ment of  the  main  ship  channel  under  the  continuing  contracts. 

The  amount,  therefore,  to  be  appropriated  to  complete  the  project  of 
1892  is  $413,750.78. 

On  November  19, 1897,  a  project  was  submitted  for  dredging  the  main 
ship  channel  to  a  depth  of  30  feet  at  mean  low  water,  in  accordance  with 
section  9  of  the  river  and  harbor  act  of  June  3, 1896. 

This  project  was  published  as  Doc.  'No.  133,  House  of  Representatives, 
Fifty-fifth  Congress,  second  session,  and  in  Appendix  B 19  of  the  Annual 
Keport  of  the  Chief  of  Engineers  for  1898. 

Improvement  of  subsidiary  channels. — ^The  following-named  channels 
have  been  improved  from  time  to  time,  since  1867,  under  allotments 
from  the  general  appropriations  for  Boston  Harbor: 

Charles  Biver,  Fort  Point  Channel,  Nantasket  Beach  Channel,  chan- 
nel between  Nixs  Mate  and  Long  Island,  Broad  Sound,  Jef&ies  Point 
Channel,  and  Chelsea  Creek. 

Of  these,  the  improvement  of  Nantasket  Beach  Channel,  Nixs  Mate 
Channel,  Broad  Sound,  and  Jeffiies  Point  Channel  has  been  completed, 
and  full  information  thereof  is  contained  in  the  Eeport  of  the  Chief  of 
Engineers,  1895,  pages  626-627. 

Charles  River. — This  river  empties  into  the  inner  harbornear  the 
navy-yard  at  Cbarlestown. 


868    REPORT  OF  THE  CHIEF  OF  ENGIKEERS,  U.  8.  ARMY. 

Before  impioyeineiit  the  natural  channel  bad,  so  far  up  as  Western 
Avenue  Bridge,  4|  miles  ftom  its  month,  7  feet  depth  at  mean  low 
water,  except  in  several  places,  covering  aboat  1^  miles  in  length  below 
Brookline  Street  Bridge,  where  the  depth  varied  from  4^  to  7  feet. 

From  Western  Avenue  Bridge  to  Arsenal  Street  Bridge  (2^  miles) 
there  was  a  depth  of  4  feet  at  mean  low  water,  and  thence  to  the  dam 
at  the  head  of  tide  water  (1$  miles)  a  depth  varying  from  0  to  9^  feet 
above  mean  low  water.  The  mean  rise  or  fall  of  the  tide  is  10  feet.  A 
sketch  showing  the  river  was  published  in  the  Annual  Beport  of  the 
Chief  of  Engineers  for  1884,  page  512. 

The  project  for  the  improvement  of  this  river  consists  in  straighten- 
ing, widening,  and  deepening  the  natural  channel  so  that  it  shall  be 
from  its  mouth  to  Western  Avenue  Bridge  7  feet  deep  at  mean  low 
water  and  200  feet  wide;  from  Western  Avenue  Bridge  to  Market 
Street  Bridge  6  feet  deep  at  mean  low  water  and  80  feet  wide;  thence 
to  the  dam  at  the  head  of  tide  water,  60  feet  wide  and  2  feet  deep  at 
mean  low  water. 

The  estimated  cost  of  this  improvement  was  originally  (85,000.  A 
revised  estimate  was  submitted  in  1881  of  (125,000. 

The  total  allotments  from  the  appropriations  for  Boston  Harbor  for 
this  work  to  date  have  been  (77,500. 

The  expcDditures  to  June  30, 1897,  were  957,500. 

Ko  operations  were  in  progress  during  the  fiscal  year,  and  the  con- 
dition of  the  improvement  on  June  30, 1898,  was  as  follows:  The  pro- 
jected channel  had  been  completed  from  the  mouth  of  the  river  to 
Arsenal  Street  Bridge  (7^  miles).  Work  was  stopped  at  this  point, 
for  the  reason  that  the  piers  and  draws  of  this  bridge  do  not  conform 
to  the  projected  channel  above  it.  In  effecting  this  improvement  127,971 
cubic  yards  was  dredged  daring  the  years  1880-1884. 

To  complete  this  improvement  (47,500  must  be  allotted. 

Fort  Point  Channel. — This  channel  is  situated  between  the  eastern 
shore  of  Boston  proper  on  the  one  side  and  the  reclaimed  and  improved 
flats  of  South  Boston  on  the  other  side.  It  connects  the  tidal  basin  of 
South  Bay,  which  has  an  area  of  250  acres,  with  Boston  inner  harbor, 
is  fast  becoming  the  center  of  the  city's  most  extensive  shipping  trade, 
and  is  the  most  important  branch  of  the  main  ship  channel.  Fort 
Point  Channel  is  1^  miles  long. 

Before  improvement  the  least  depth  at  mean  low  water  was  12  feet 
at  its  entrance  and  17  feet  above  Congress  Street  Bridge. 

That  part  of  it  which  it  is  proposed  to  improve  is  spanned  by  bridges 
at  Congress  street,  Mount  Washington  avenue,  and  at  an  intermediate 
point.  The  bridges  have  conveniently-located  draw  openings,  but  the 
draw  piers  of  the  railroad  bridge  must  be  strengthened  or  reconstructed 
before  the  improvement  can  be  extended  past  them,  and  the  width  of 
the  draw  increased  to  that  of  the  other  bridges  above  and  below  it. 

The  project  for  this  improvement  was  submitted  January  27, 1885, 
It  proposed  the  excavation  of  a  channel  175  feet  wide  and  23  feet  deep 
at  mean  low  water  from  the  entrance  to  near  Federal  Street  Bridge,  a 
distance  of  4,100  feet,  and  was  estimated  to  cost  (100,000,  the  railroad 
bridge  to  be  reconstructed  at  the  expense  of  the  owners. 

By  the  act  of  August  5,1886,  (18,750  was  allotted  for  the  improvement 
of  this  channel  from  the  appropriation  for  Boston  Harbor. 

The  total  expenditures  to  June  30, 1897,  were  (18,750. 

Ko  operations  were  in  progress  during  the  year,  and  the  condition  of 
the  improvement  June  30, 1898,  is  as  follows:  The  channel  is  dredged 
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as  proposed  from  its  entrance  to  Congress  Street  Bridge,  a  distance  of 
1,900  feet;  94,211  cubic  yards  was  removed  in  effecting  this  improvement 
daring  the  year  1887. 

To  complete  the  improvement,  as  proposed,  to  Federal  Street  Bridge 
will  cost  $60,000,  and  this  sum  could  be  expended  to  advantage  during 
the  fiscal  year  ending  Jane  30, 1900,  if  the  railroad  draw  shall  have 
been  properly  reconstructed. 

Chelsea  CreeJc  {or  Biver). — This  river  flows  into  the  Mystic  Biver  from 
the  east,  about  1  mile  above  the  navy-yard  at  Gharlestown. 

In  its  original  condition  about  14  feet  at  mean  high  water  could  be 
carried  in  a  narrow  and  tortuous  channel,  difficult  of  navigation. 

The  project  for  the  improvement  of  this  tributary  channel  was  sub- 
mitted December  21, 1894.  It  proposed  to  dredge  a  channel  150  feet 
wide  and  18  feet  deep  at  mean  high  water  to  the  head  of  navigation,  at 
an  estimated  cost  of  $65,000. 

But  one  allotment  has  been  made  for  this  work,  $7,000,  from  the 
appropriation  of  $70,000  for  Boston  Harbor  by  the  act  of  June  3, 1896. 

This  allotment  was  expended  in  1896  in  the  removal  from  the  upper 
end  of  the  channel  of  22,236  cubic  yards  of  material,  to  facilitate  the 
passage  of  vessels. 

The  total  expenditures  to  June  30, 1897,  were  $7,000. 

No  operations  were  in  progress  during  the  fiscal  year,  and  at  the 
date  of  this  report  the  channel  is  14  feet  deep  at  mean  high  water  and 
at  least  35  feet  wide,  with  greatly  increased  widths  at  turns,  up  to 
Proctor's  wharf,  in  Revere. 

To  complete  the  improvement  as  proposed  will  cost  $58,000,  all  of 
which  could  be  expended  to  advantage  during  the  fiscal  year  ending 
June  30, 1900. 

Becapitulation  of  amounts  whiek  mu$i  he  appropriated  to  complete  existing  prqjeete, 

PRESERVATION. 

Extension  of  Point  Allerton  sea  wall $15,000.00 

Sea  wall  for  Georges  Island 35,000.00 

Sea  wall  for  Governors  Island 80,000.00 

130,000.00 
Lees  $18,000  from  appropriation  river  and  harbor  act  of  Jane  3,  1896 18, 000. 00 

Total" .•..  112,000.00 

IMPROVEMENT. 

Snbsidiary  channels : 

Completion  of  Charles  River  improvement 47, 500. 00 

Completion  of  Fort  Point  Channel 60,000.00 

Completion  of  Chelsea  Creek  improvement 58, 000. 00 

Total 277,500.00 

Main  ship  channel: 

To  complete  project  of  1892  under  continuing  contracts,  estimate  of 
March  12, 1898 413,750.78 

Total 691,250.78 

All  of  this  amount  could  be  expended  to  advantage  during  the  fiscal 
year  ending  June  30,  1900. 

The  several  works  completed  and  projected  for  the  improvement  of  this  harbor  are 
located  in  the  collection  district  of  Boston  and  Gharlestown,  Mass.  Boston  is  the 
port  of  entry. 
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Money  statements. 

PROJECT  OF  1867. 

Jnlyl,  1897,  balance  nnexpended $99,258.71 

Jane  30,  1898,  anioant  expended  during  fiscal  year 52, 743. 36 

July  1, 18889  balance  unexpended 46,510.38 

(Amount  Teetimated)  req aired  for  completion  of  exieting  project 277, 500. 00 
Amonnt  tnac  can  be  profitably  expended  in  fiscal  vear  ending  Jnne  30, 1900  277, 600. 00 
Snbmitted  in  compliance  with  reo  nirements  of  sections  2  of  river  and 
harbor  acta  ot  1866  and  1867  and  of  sandry  oiyil  act  of  June  4,  X897. 


PROJECT  OF  1892. 

Jaly  1, 1897,  balance  unexpended $444,956.65 

Amount  appropriated  by  sundry  civil  act  approved  July  1, 1898 250, 000. 00 


June  30, 1898,  amount  expended  during  fiscal  year. 


694,  ft>6. 69 
58,272.81 


July  1, 1898, balance  unexpended 636,683.84 

July  1, 1898,  outstanding  liabilities $32,738.08 

July  1, 1898,  amount  covered  by  uncompleted  contracts 425, 158. 17 

457,896wS5 


{Amount  f  estimated)  required  for  completion  of  existing  project 163, 750. 78 
Amount  that  can  be  profitably  expended  in  fiscal  vear  endi  ng  June  30, 1900  16S>  750.  TS 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

The  dates  and  amounts  of  the  appropriations  for  this  work  are  as 
follows: 


let  of— 

March  2, 1825 $62, 


March  1^,1828. 
May  23, 1828... 
March  2,1829.. 
March  2, 1831.. 
March  2,1831.. 
February  24,1832. 


12, 

-  », 

July  3, 1832 60, 

July  4, 1836 16, 

July  7, 1838 7, 

March  3, 1841 1, 

March  3, 1841 1, 

August  81, 1842 2, 

March  3, 1843 16, 

July  20, 1848 40, 

August  30, 1852 80, 

July  2, 1864 40, 

July2,1864 10, 

February  28, 1865 3, 

February  2&  1865 20, 

June  12, 1866 60, 

July  12, 1866 76, 

March  2, 1867 875, 


972.56 
000.00 
000.00 
310.54 
000.00 
390.00 
000.00 
000.00 
000.00 
853.00 
000.00 
500.00 
000.00 
000.00 
000.00 
000.00 
000.00 
000.00 
000.00 
000.00 
000.00 
000.00 
000.00 


Act  of— 

July  IL 1870 $100,000.00 

March  3>  1871 J.-  100.000.00 

June  10, 1872 76,000.00 

March3,1873 160,000.00 

June  23. 1874 100,00a00 

March  3, 1875.... 100.000.00 

August  14, 1876 50,000.00 

June  18, 1878 66,000.00 

March  8,1879 50,000.00 

June  14,1880 76,000.00 

.  March^l881 100,000.00 

August  2, 1882 96,500.00 

July  5, 1884 5,000.00 

August  5, 1886 66.250.00 

August  11, 1888 135,000.00 

September  19, 1890 145, 000.00 

July  13, 1892 300,000.00 

August  18, 1894 200,000.00 

June3,1896 70,000.00 

June  4, 1897 400,00a00 

July  1,1898 250,00a00 

Total 8,524^276.10 
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The  accompanying  commercial  statistics  for  the  fiscal  year  ending 
June  30, 1897^  have  been  furnished  by  the  collector  of  customs  at  Bos- 
ton, Ma^s. 


Absiraci  of  proposals  for  removal  of  ledges  from  Boston  Harbor ,  MassachuseitSf  opened 
October  22^  1894,  by  Lieut.  Col.  S.  M.  Mansfield,  Corps  of  Engineers. 


No. 


Nftme  and  ftddreas  of  bidder. 


Price  bid 

per  cubic 

yard. 


Total. 


TowBsend  A  Johnston,  Somen  Point,  K.  J.  a . 

P.  Sandford  Rosa,  Jersey  Citv,  K.  J 

Geo.  WiUett  Andrews,  Biddeford,  Me 


$16.48 
18.00 
16.62 


$144, 562. 56 
157,896.00 
146,790.64 


a  Lowest  bid. 

The  contract  was  awarded  to  Townsend  &  Johnston,  with  the  approval  of  the 
Chief  of  Engineers. 

Abstract  of  proposals  for  dredging  in  Boston  Harbor,  MassaohnsettSf  opened  January  28, 
1897,  by  Lieut.  Col.  S.  M.  Mansfield,  Corps  of  Engineers. 


No. 


Name  and  address  of  bidder. 


Price  bid 
per  cubic 

yard, 
nieasnred 
in  scows. 


Price  bid 
for  remov- 
ing bowl- 
ders weigh- 
ing over  6 
tons  each, 
per  cubic 
yard. 


TotaL 


Charles  H.^nther  and  Angttstns  R.  Wright,  Boston,  Mass 
"      '     '    "   "  ;hermerh< 
Iphia,  P«~ 
Alabama  I>redgini 


Amoiican  Dredging  Co.,  by  L.  Y.  Schermerhom,  president. 


Philadelphia, 
labama  I>redglng  ; 
dent,  Mobile,  A&. 
Perkins,  AVhite  A,  Co.  and  John  J.  O'Brien  ic  Co.,  Boston, 


:  and  Jetty  Co.,  by  B.  L.  Merkel,  presl- 


Baltimore  Dredging  Co.,  by  F.  A.  Furst,  president,  Balti- 
more, Md  ..^.... 

JohnB.  &  Eagene  Broymann,  Toledo,  Ohio  b 

Morris  A.  Cnmmings  Dredge  Co.,  by  George  Leary,  presi- 
dent, New  York,  N.  Y 


Omt». 
2J| 

29 

40 

28^ 

27J 
17i 

2^ 


(a) 


$636,719.66 
844,108.22 

1,164,287.20 

829,554.63 

800, 447. 45 
509,375.66 

771,840.27 


a  Informal. 


b  Lowest  bid. 


The  contract  was  awarded  to  Breymann  Brothers,  with  the  approval  of  the  Chief 
of  Engineers. 


LIST  OF  CONTRACTS  IN  FORCE  JUNK  80,  1898. 

Contract  dated  t'ebmary  11, 1897 :  Breymann  Brothers,  of  Toledo.  Ohio,  contractors ; 
to  dredge  2,910,718  cubic  yards,  more  or  less,  of  material  from  the  main  ship  chan- 
nel, Boston  Harbor,  Massachusetts,  at  171  cents  per  cubic  yard;  approved  March  9, 
1897;  to  be  commenced  April  1, 1897;  to  be  completed  June  30, 1900. 
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COMMERCIAL.  STATISTICS. 

Amonnt  of  reyenne  collected : 

1896 $11,219,468.31 

1897 12,425,973.65 

10,678,299.95 


Shipping* 


1806. 


No. 


Tons. 


1897. 


No. 


Tons. 


No. 


Tona. 


Xntranoest 

Foreign.. 

Domestio 
deanmoes: 

Foreign.. 

Bomestlo 


1,080 
2U 

l,87i 
808 


1,660,270 
107,021 

1,808,580 
124,616 


1,806 
260 

1,623 
324 


1,780,726 
168,153 

1.476,017 
160,294 


1,780 
212 

1,673 
244 


1,772,088 
138,402 

1,541,315 
130.667 


1806. 


1807. 


180B. 


Imports: 

Merchandise —, 

Coin  and  bullion. 

Exports: 

Foreign  merchandise  .., 

Coin  and  bolllon 

Domestio  merchandise. 
Coin  and  bullion .' 


170.179.864 


1,212,826 

1,200 

04,638,178 


$00;  178, 410 
8,724,582 

1,405,676 

4.000 

00.451,605 

1,000 


$51, 475.00* 
653,740 

1,402;  676 


116, 129. 2S7 
8.100 


Numl>cr  of  coastwise  arrivals  as  pablisbed  by  the  chamber  of  commeTce:  1894^ 
8,419;  1896,  9,166;  1896,  9,684. 


B  zz. 
IMPROVEMENT  OF  TOWN  EIVER,  MASSACHUSETTS. 

Town  Eiver  is  a  small  tidal  river,  tributary  to  Weymouth  Birer, 
which  empties  into  Boston  Harbor  on  the  south. 

The  wharves  of  the  city  of  Quincy  are  about  IJ  miles  above  its 
mouth. 

The  upper  half  of  the  river  has  a  narrow,  crooked  channel,  in  which 
but  IJ  feet  of  water  can  be  carried  at  mean  low  water. 

The  project  for  its  improvement,  submitted  December  31, 1890,  pro- 
posed to  dredge  a  channel  4,500  feet  long,  100  feet  wide,  4  feet  deep  at 
mean  low  water  to  the  head  of  navigation,  at  an  estimated  cost  of 
$20,000. 

On  March  24, 1897,  the  estimate  of  cost  of  the  project  of  improvement 
was  revised  in  accordance  with  Department  letter,  dated  August  7, 
1896,  and  increased  to  $25,000.    (Annual  Report,  1897,  p.  848.) 

The  only  appropriation  to  date  was  by  act  of  June  3, 1896,  $10,000. 

The  expenditures  to  June  30, 1897,  were  $105.72. 

At  that  date  no  improvement  of  the  channel  had  been  secured,  but 
operations  were  in  progress  under  a  dbntract  with  Messrs.  Perkins  & 
White  to  dredge  33,000  cubic  yards  from  the  river  at  27  cents  per  cubic 
yard,  scow  measurement. 

Operations  under  this  contract  were  continued  during  the  fiscal  year 
until  satisfactorily  completed  on  September  4, 1897. 

Thirty-four  thousand  four  hundred  and  ninety-four  cubic  yards  were 
removed  under  the  contract,  and  at  the  date  of  this  report  the  improved 
channel  is  4  feet  deep  at  mean  low  water,  50  feet  wide  up  to  Johnson's 
wharf,  a  distance  of  3,500  feet,  and  30  feet  wide  for  a  further  distance 
of  800  feet. 

To  complete  the  improvement  would  require  an  appropriation  of 
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f  15,000,  all  of*  whi(;h  could  be  expended  daring  the  fiscal  year  ending 
June  30, 1898, 

Town  River,  MassaohnsettB,  is  in  the  collection  district  of  Boston,  Mass.,  of  which 
Boston  is  the  port  of  entry.  The  nearest  light-honse  is  on  Long  Island^  Boston  Harbor, 
Massachusetts. 

The  local  commerce  consists  of  coal,  lumber,  etc.,  and  the  output 
of  the  Quincy  granite  quarries. 
The  value  of  this  commerce  annually  will  approximate  $200,000. 

Money  statement. 

July  1, 1897,  balance  unexpended $9,894.28 

June  30,  1898,  amount  expended  during  fiscal  year. i 9,661.71 

July  1, 1898,  balance  unexpended 242.57 


eqn 
[    harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

The  date  and  amount  of  appropriation  for  this  work  is  as  follows: 
Act  of  June  3, 1896 '. $10,000 


AhBiraei  of  prapo9dl$  for  dredging  in  Town  Biver,  MassaohiuetU,  opened  September  S8y 
1896,  iy  lAent,  Col.  B,  M.  Mansfield,  Corps  of  Engineers, 


\ 


Ko. 


Name  and  sddreM  of  bidder. 


Pot 
dredglnji:. 


Price  bid  per  onbio 


bid  per  € 
yara. 


Bowlders 

overs 
tone  each. 


Total 
yards 

that  can 
be 

dredged. 


PerUns  A  White,  Boeton,  liasa.*... 
Charles  H.  Souther,  Boston,  Mass  ... 
Aagastns  B.  Martin,  Boston,  Mass . . 
Eastern  Dredging  Co.,  Boston,  Mass 


OmiU. 
27 
46 
85 
82 


87,037 
22,222 
28,571 
81,260 


•Lowest  bid. 

The  contract  was  awarded  to  Meeara.  Perkins  A  White,  with  the  appioyal  of  the 
Chief  of  Engineers. 


B  12. 

IMPKOYEMENT  OP  WEYMOUTH  RIYER,  MASSACHUSETTS. 

Weymouth  (Fore)  Eiver  empties  into  the  southwestern  p.art  of  Bos- 
ton Harbor,  Massachusetts.  For  4  miles  it  was  navigable  at  low  water 
for  vessels  drawing  18  feet,  and  to  the  head  of  navigation^  an  addi- 
tional 3  miles,  at  least  3  feet  depth  was  to  be  found. 

The  original  project  for  its  improvement  was  submitted  December 
2, 1889.  It  proposed  to  improve  the  natural  channel  so  that  6  feet  at 
mean  low  water  could  be  carried  to  the  head  of  navigation  in  a  chan- 
nel 100  feet  wide  to  near  Weymouth  Landing,  thence  to  Braintree 
Bridge  80  feet  wide  and  above  the  bridge  50  feet  wide,  the  total  length 
of  improved  channel  to  be  7,000  feet  and  to  cost  $40,000. 

The  total  appropriations  to  date  have  been  $40,000,  of  which  $12,500 
must  be  expended  on  the  "Back''  River*. 

The  expenditures  to  June  30, 1897,  were  $26^749.42^  and  at  that  date 
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tlie  improved  cbannel  was  6  feet  deep  and  60  feet  wide  up  to  Braintree 
Bridge,  and  was  completed  above  the  bridge,  excepting  over  four  small 
ledges  uncovered  by  the  dredging  in  1897. 

No  operations  have  been  in  progress  during  the  fiscal  year,  and  at  ^ 
-  the  date  of  this  report  the  condition  of  the  improvement  is  the  same  ' 
as  on  June  30, 1897. 

Weymouth  (Back)  River  lies  east  of  the  Fore  River  and  forms  the 
boundary  between  the  towns  of  Weymouth  and  Hingham.  It  empties 
into  Boston  Harbor  at  the  mouth  of  Fore  River. 

Originally  6  feet  at  mean  low  watef  could  be  carried  to  the  wharf  of 
the  Bradley  Fertilizer  Company,  a  distance  of  7,000  feet  For  a  farther 
distance  of  about  8,800  feet  a  channel  exists  navigable  only  at  high 
water. 

The  project  for  the  improvement  of  Weymouth  (Back)  River  was 
submitted  February  7, 1891.  It  proposed  to  dredge  a  channel  through 
the  outer  bar  200  feet  wide  and  12  feet  deep  at  mean  low  water,  and  to 
widen  and  deepen  the  natural  channel  of  the  river  to  the  same  dimen- 
sions, to  the  wharf  of  the  fertilizer  company,  at  an  estimated  cost  of 
$22,000. 

On  March  15, 1897,  a  project  for  the  further  improvement  of  this 
river  was  submitted.  It  proposed  to  dredge  a  channel  60  feet  wide 
and  4  feet  deep  at  mean  low  water  from  the  wharf  of  the  Bradley  Fer- 
tilizer Company  up  to  Mann's  wharf,  at  an  estimated  cost  of  $49,834.01. 
(House  Doc.  Ko.  12,  Fifty-fifth  Congress,  first  session.)  (Annual 
Report,  1897,  p.  874.) 

Ko  appropriations  have  as  yet  been  made  for  the  execution  of  this 
project. 

The  appropriations  to  date  have  been  $12,500. 

The  expenditures  to  June  30, 1897,  were  $11,704.19. 

At  that  date  the  cbannel  had  been  dredged  12  feet  deep  at  mean  low 
water,  200  feet  wide  through  the  outer  bar,  and  125  feet  wide  thence  to 
the  Fertilizer  Company  wharf. 

No  operations  have  been  in  progress  during  the  fiscal  year,  and  at 
the  date  of  this  report  the  condition  of  the  improvement  is  the  same  as 
on  June  30,  1897. 

The  amount  required  to  complete  the  improvement  of  Weymouth 
(Fore)  River  is  $12,500:  to  complete  Weymouth  (Back)  River,  project 
of  1891,  $9,500;  total,  $2^,000. 

Weyxnonth  River  is  in  the  collection  district  of  Boston,  Mass.,  of  which  Boston  it 
the  port  of  entry.  The  nearest  light-house  is  on  Long  Island,  Boston  Htiffbor, 
Massachusetts. 

Money  statement 

Jaly  1, 1S97,  balance  unexpended $1,546.89 

Jaly  1, 1898,  balance  unexpended 1,546.39 

{Amount  (estimated)  required  for  completion  of  existing  project 22, 000.00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1900    22, 0(K).  00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 

TbA  dates  and  amounts  of  the  appropriations  for  this  work  are  as 
follows: 

By  art  of— 

September  19,  1890 $10,000 

July  18, 1892 10,000 

August  18, 1894 6,000 

June  3, 1896 15^003 

Total 40,000 
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No  oontracts  were  in  force  on  June  30, 1898. 

CommeroiAl  statistics  are  inolnded  in  the  statement  for  Boston  Harbor,  Massa- 
ehosetts. 

The  character  of  commerce  benefited  by  the  improvement  of  this  river  is  the  sup- 
ply of  coaly  Inmber,  and  general  merchandise  to  the  popnlons  district  snixoonding 
it.    The  annual  valne  of  this  oommeioe  approximates  $750,000. 


B  13. 

mPEOVEMENT  OF  THE  HABBOB  AT  SCITITATE,  MASSACHUSETTS. 

Scitaate  Harbor  is  on  the  west  shore  of  Massachusetts  Bay,  14  miles 
from  either  Boston  or  Plymouth  lighthouses,  and  just  southwest  of  the 
direct  sailing  course  of  all  ocean-going  vessels  entering  Boston  Harbor. 

Before  improvement  the  harbor  had  a  low- water  area  of  57  acres, 
approximately,  more  than  6  acres  of  which  had  a  depth  of  at  least  3  feet 
at  mean  low  water.  It  was  entirely  open  to  the  action  of  east  winds, 
and  the  entrance  was  obstructed  by  many  snnken  bowlders.  The  depth 
on  the  bar  was  about  2^  feet  at  mean  low  water.  The  mean  rise  or  faU 
of  the  tide  is  9.8  feet. 

The  object  of  the  improvement  is  to  create  a  harbor  of  refuge  for  ves- 
sels bound  to  Boston,  which  are  too  far  south  of  their  course  to  clear  the 
dangerous  ledges  near  Minots  Light-house. 

The  project  of  improvement,  adopted  in  1881,  is  to  build  two  rubble- 
stone  breakwaters  converging  from  opposite  shores,  and  to  dredge  an 
anchorage  basin  connecting  with  the  sea  and  the  town  wharves.  The 
anchorage  basin  is  to  be  30  acres  in  area,  approximately.  The  entrance 
channel  is  to  be  2,700  feet  long  and  300  feet  average  width.  The  depths 
proposed  were  15  feet  in  the  entrance  channel,  12  to  15  feet  between  the 
breakwaters,  12  feet  immediately  in  the  rear  of  the  south  breakwater, 
and  10  feet  for  the  anchorage  basin;  the  channel  leading  to  the  town 
.  wharves  is  to  be  3  feet  deep,  all  at  mean  low  water. 

The  estimated  cost  of  the  breakwaters  was  9100,000,  and  of  dredging, 
$190,000;  a  total  of  9290,000. 

The  plan  of  the  harbor,  showing  the  proposed  improvement,  was  pub- 
lished in  the  Annual  Beport  of  the  Chief  of  Engineers  for  1881,  Part  I, 
page  522. 

The  total  amount  appropriated  for  this  work  to  date  is  $89,680,  of 
which  $1,180  was  expended  befdre  the  present  project  was  adopted. 

The  amount  expended  to  June  30, 1897,  was  $82,616.53. 

At  that  date  the  condition  of  the  improvement  was  as  follows: 

A  portion  of  the  beach  between  Cedar  Point  and  the  mainland  was 
protected  by  a  brush-and-stone  bulkhead  450  feet  long,  in  front  of 
which  was  a  stone  apron  10  feet  wide,  385  feet  long. 

All  known  bowlders  obstructing  the  entrance  of  the  harbor  were 
-  removed. 

The  anchorage  basiQ  was  400  by  350  feet  in  area,  7  feet  deep  at  mean 
low  water. 

The  entrance  channel  was  1,600  feet  long,  100  feet  wide,  and  5  feet 
deep  at  mean  low  water.  The  channel  connecting  the  basin  with  the 
town  wharves  was  3  feet  deep  at  mean  low  water,  and  100  feet  wide, 
except  at  the  upper  end,  where,  for  a  distance  of  75  feet,  it  averaged 
only  50  feet  wide. 

The  north  breakwater  was  720  feet  long,  the  south  breakwater  450 
feet  long. 
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A  contract  was  in  force  with  the  Eastern  Dredging  Company  to 
dredge  14,000  eabio  yards,  more  or  less,  of  material  from  the  entrance 
channel. 

Operations  were  in  progress  nnder  this  contract  on  Jnne  30, 1897, 
and  were  continued  during  the  fiscal  year,  until  completed  on  July  21, 
1897,  and  under  it  the  entrance  channel  was  deepened  to  7  feet  at  mean 
low  water  in  a  cut  100  feet  wide. 

At  the  date  of  this  report  the  condition  of  the  improvement  in  all 
other  resi>ects  is  the  same  as  on  June  30, 1897. 

Soitaate  Hftrbor  is  in  the  ooUeotion  distriot  of  Plymouth,  Mass. 


Money  statement 

Jnlj  1,1897,  balance  nnezpended $5,883.47 

June  30, 1898,  amount  expended  during  fiaoal  year 5,499.39 


July  1, 1898,  balance  unexpended. 


884.08 


(Amount  (eetimated)  required  for  completion  of  exiBting  project 201, 500. 00 
Amount  that  oan  beprofitably  expended  in  fiscal  year  ending  J  une  30, 1900    30, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  cIyU  act  of  June  4, 1897. 

The  dates  and  amounts  of  the  appropriations  for  this  work  are  as 
follows: 


Act  of— 

March  2.1829 $180 

Auflrast30,1852 1,000 

June  14, 1880 7,500 

March  3, 1881 10,000 

August  2, 1882 10,000 

July5,1884 10,000 

Augn8t5,1886 10^000 


Act  of— 

August  11, 1888 $5,000 

September  19, 1890 10,000 

July  13,1892 10,000 

August  18, 1894 10,000 

June  3,1^ 6,000 


Total 


AhBtraet  of  propotaU  for  dredging  in  Seituate  Harbor,  MaaBookvsetU,  opmed  September 
$8, 1896,  by  lAmU.  CoL  8,  M.  ManeJMd,  Corpe  of  Engineers. 


Vo, 


ZTtme  and  address  of  bidder. 


Price  bid  per  oabio 
yard. 

For 
dredging. 

Bowlders 

orerS 
tons  each. 

(knts. 
45 

45 
881 

f8 
6 
8 

Total 

yards 

tnatoan 

dredg^ 


1 

2 

•8 


Charles  H.  Souther,  Boston,  Mass.... 
Angnstiu  B.  Martin,  Boston,  Mass  ., 
Eastern  Dredging  Co.,  Boston,  Mass 


13,S83 
18,338 
1&.584 


a  Lowest  bid. 


The  contract  was  awarded  to  the  Eastern  Dredging  Company,  with  the  approTsl 
of  the  Chief  of  Engineers. 


APPENDIX  B — ^BEPOBT  OP  COLONEL  MANSFIELD. 


877 


COmCBRGIAL  STATIBTIGS. 


The  aooompanying  oommeroial  statistics  have  been  famished  by  the  collector  of 
cnstoms  at  Plymoath,  Mass. 

Amoimt  of  revenne  ooUeoted,  1897,  $76.47. 


Shipping. 

1898. 

1897. 

1808. 

Na 

Tons. 

Ko. 

Tons. 

No. 

Tons. 

Ponign...... 

1 
89 

1 
30 

400 
6,840 

400 
5,840 

8 
42 

8 
42 

290 
290 

3 
25 

8 
25 

Domestio » 

dearanoea: 

Foreign 

Domestlo 

Imports. 

1891 

1897. 

1888. 

Coal ....•••••..«.... 

tons 

6,000 
8,000,000 

5,000 

8,600,000 

1,500 

450,000 

3,500 
2,000,000 

I^ombor.. 

^ feet. 

Lima  and  oement . . . 

barrels.. 

Brick 

nainbcr.. 

500, 666 
8-000.000 

Sbinclea 

do 

barreU.. 

a  10, 000 

a  15, 000 

« 

M,000 

a  Iriah  moss  exported. 


&Lime. 


Vessels  freqaentine  the  harbor,  two  and  three-masted  schooners:  draft  of  water, 
10  to  12  feet. 


B  14. 
IMPROVEMENT  OF  THE  HARBOK  AT  PLYMOUTH,  MASSACHUSETTS. 

Plymoath  Harbor  is  sitaated  30  miles  south  of  Boston.  Its  ontei^ 
anchorage,  the  ^'Oow  Yard,"  is  common  to  Plymoath,  Kingston,  and 
Dnxbory,  and  is  the  only  refuge  for  seagoing  vessels  from  northeasterly 
gales  when  caught  between  Boston  and  Provincetown,  a  distance  of 
about  75  miles,  following  the  coast  line.  The  entrance  to  this  outer 
anchorage  is  direct,  unobstructed,  of  ample  width,  and  sufficiently  deep 
for  the  wants  of  commerce.  The  anchorage  is  capacious  and  has  good 
<<  holding  ground,"  but  the  extensive  tidal  basins  inside  of  it  give  strong 
variable  currents  across  it. 

The  inner  or  harbor  proper  is  formed  by  Long  Beach,  a  narrow,  low 
sand  spit  3  miles  long,  which  extends  generally  parallel  to  the  main- 
land and  about  1  mile  from  it. 

The  harbor  contains  about  2,000  acres,  almost  all  of  which  is  dry  at 
low  tide.  A  few  narrow,  crooked  channels  traverse  these  flats.  They 
join  about  the  center  of  the  harbor,  opposite  the  town  wharves,  and 
form  the  main  ship  channel  (150  feet  wide,  approximately,  and  10  feet 
deep  at  mean  low  water),  which  runs  directly  behind  the  northern  half 
of  Long  Beach  to  the  outer  anchorage. 

The  maintenance  of  this  inner  harbor  or  channel  depends  on  the 
preservation  of  Long  Beach. 

A  chart  of  the  harbor  was  published  in  the  Annual  Beport  of  the 
Chief  of  Engineers  for  the  year  1888,  Part  I,  page  460. 

Before  improvement  about  6  inches  depth  of  water  could  be  carried 
to  the  town  wharves  at  low  tide. 

Previous  to  1875  the  project  was  a  general  one,  and  had  for  its  object 
the  preservation  of  Long  Beach.    From  the  nature  of  the  work  it  can 
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at  no  time  be  considered  completed,  and  small  annual  appropriations 
are  necessary  to  repair  any  damages  done  by  storms.  The  various 
devices  employed  for  this  purpose  are  described  in  the  Annual  Beport 
of  the  Chief  of  Engineers  for  1877. 

The  project  for  the  improvement  of  the  harbor  was  first  adopted  in 
1875.  It  provided  for  dredging  a  channel  from  the  town  wharves  to 
the  main  ship  channel,  2,286  feet  long,  100  feet  wide,  and  6  feet  deep  at 
mean  low  water.  This  project  was  modified  in  1877  so  as  to  include  the 
dredging  of  a  basin  866  feet  long,  150  feet  wide,  and  8  feet  deep  directly 
in  front  of  the  town  wharves. 

In  1884  and  1885  it  was  proposed  to  deepen  the  channel  and  basin  to 
9  feet  at  mean  low  water,  and  to  make  the  channel  150  feet  wide. 

The  modified  project  of  1884  required  the  excavation  of  81,000  cubic 
yards  (scow  measurement),  and  was  originally  estimated  to  cost  $27,000. 
This  estimate  was  revised  in  1885  in  accordance  with  the  low  prices 
then  current  for  dredging,  and  the  cost  was  tben  estimated  to  be 
$22,500. 

The  river  and  harbor  act  of  June  3, 1896,  ordered  a  survey  to  be  made 
and  project  submitted  for  further  improvement  of  the  harbor,  and  on 
April  24, 1897,  a  plan  and  project  for  improvement  were  submitted,  the 
estimated  cost  of  which  was  $8,716.95. 

This  report  and  project  were  published  as  House  Doc.  No.  39,  Fifty- 
fifth  Congress,  first  session;  iJso  Annual  Beport,  Chief  of  Engineers, 
1897,  page  877. 

From  1824  to  date  the  amount  appropriated  for  this  harbor  is  $182,- 
766.90,  of  which  there  has  been  expended  to  June  30, 1897 — 

For  beaoh  protection $128,353.73 

For  dredging 50,514.89 

Total 178,868.62 

On  June  30, 1897,  the  project  of  1884-1885  for  improvement  had  been 
completed.    Long  Beach  was  in  good  order. 

An  examination  of  the  dredged  channel  and  basin  was  made  in  Jan- 
uary, 1898. 

No  other  oi>erations  were  in  progress  during  the  fiscal  year. 

At  the  date  of  this  report  the  condition  of  the  improved  channel  is 
good,  but  the  anchorage  basin  has  shoaled  so  that  its  upper  end  has 
but  2  feet  of  water  at  mean  low  water,  and  requires  redredging,  which 
is  provided  for  in  the  project  submitted  April  24, 1897. 

The  condition  of  the  beach  generally  is  satisfactory,  but  the  winter 
storms  of  1897-98  weakened  it  in  places,  which  may  require  protection 
during  the  present  summer. 

A  small  sum  should  always  be  available  for  the  harbor  to  immedi- 
ately repair  any  damage  made.to  Long  Beach  by  storms.  These  nec- 
essary repairs  have  averaged  in  the  last  twenty  years  $1,500. 

Plymouth  Harbor  is  in  the  collection  district  of  Plymouth,  Mass.,  of  which  Plym- 
oath  is  the  port  of  entry.  The  nearest  liffht-honses  are  the  Plymouth  (Gurnet) 
Lights,  about  5  miles  from  Plymouth,  and  Duxbury  Pier  Light,  about  2  miles  dis- 
tant. 

Money  statement, 

Jnly  1, 1897,  balance  unexpended $8,896.28 

June  80, 1898,  amount  expended  daring  fiscal  year 949. 34 

July  1, 1898,  balance  unexpended „,,.... v**r*      2,948,94 
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The  dates  and  amounts  of  appropriations  for  this  harbor  are  as 
follows: 


Act  of— 

May  26, 1824 $20,000.00 

March  3, 1825 5,712.00 

March  25, 1826 13,184.90 

April  23, 1830 1,850.00 

March  2, 1831 2,820.00 

July  3,1832 2,500.00 

March  2, 1833 600.00 

June28,1834 5,000.00 

March3, 1835 700.00 

July  2,1836 500.00 

July  7,1838 2,400.00 

AuffUBt  31, 1852 5,000.00 

July  11, 1870 10,000.00 

March  3, 1871 10,000.00 

June  10,1872 2,500.00 

March  3, 1873 3,000.00 


Act  of— 

June  23, 1874 $5,000.00 

March3,1875 10,000.00 

Junel8,1878 5,000.00 

March  3, 1879 3,500.00 

June  14. 1880 10,000.00 

March  3, 1881 -. 10,000.00 

August  2, 1882 14,000.00 

July  5, 1884 10,000.00 

August  5, 1886 6,000.00 

August  11, 1888 6,000.00 

September  19, 1890 8, 000. 00 

July  13, 1892 9,500.00 

August  18, 1894 1,500.00 

June3,1896 1,500.00 

Total 182,766.90 


COMMERCIAL  STATISTICS. 

The  accompanying  commercial  statistics  have  been  furnished  by  the  collector  oi 
customs  at  Plymouth,  Mass. 
Amount  of  revenue  collected,  1896,  $3,780.43;  1897,  $1,750.26;  1898,  $2,887.21. 


Shipping. 

1899. 

1897. 

1898. 

So. 

Tons. 

No. 

Tons. 

So. 

Tons. 

Entrances: 

Foreign - 

6 
90 

13 
8 

8 

766 

3 

71 

Domestio r 

Clearances: 

Foreism. ...... 

• 

9 

1,071 

Domestio 

Imports. 

1896. 

1897. 

1898. 

Coal 

Tona. 

24^832 

791 

61,400,000 

160 

Tons. 

22,566 

725 

63.400,000 

320 

Tons. 
28,621 

Jrpft ^ ^, ^,.,.,,,-^ ^ 

Xiomber. 

62,400,000 

Sand 

2£is<!eIlaneoos  •         ■«    .  ■ 

ISO 

■ 

•  Yalae,  $104,000.  6  Feet.  e  Stone. 

Barges  and  schooners  of  an  average  draft  of  13  feet  frequent  the  harbor. 


B  15. 
IMPEOVEMENT  OF  HARBOB  AT  PEOVINCETOWN,  MASSACHUSETTS. 

ProvincetowD  Harbor  is  situated  at  the  extremity  of  Cape  Cod,  about 
40  miles  southeast  &om  Boston  Light.  It  is  one  of  the  most  valuable 
harbors  of  refuge  on  the  Atlantic  coast.  The  entire  commerce  of  New 
England  and  a  very  large  local  fishing  interest  are  directly  benefited 
by  its  maintenance,  which  depends  entirely  on  the  preservation  of  the 
sandy  beaches  which  inclose  it. 

3ince  1826  the  project  has  been  a  general  one,  and  provides  for  the 
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preservation  of  the  harbor  by  bnildiug  dikes,  balkheads,  and  sand 
catches,  and  extensive  planting  of  beach  grass  to  repair  or  prevent 
storm  damages  to  the  beaches.  From  the  nature  of  the  work  it  can  at 
no  time  be  considered  completed. 

A  fuU  history  of  the  improvement  will  be  found  in  the  Annual  Beport 
of  the  Chief  of  Engineers  for  the  years  1876, 1879,  and  1886.  A  special 
dike  across  House  Point  Island  Flats,  to  be  built  contingently,  was 
recommended  in  the  Annual  Beport  for  1886. 

A  plan  of  the  harbor  was  published  in  the  Annual  Eeport  of  the 
Chief  of  Engineers  for  1886. 

The  river  and  harbor  act  of  June  3, 1896,  ordered  a  survey  of  the 
harbor,  ^^  with  a  view  of  erecting  a  dike  for  the  protection  of  that 
harbor." 

This  survey  was  made  in  October,  1896,  and  the  plan  and  rei>ort  of 
the  survey  were  submitted  to  the  Department  March  1, 1897,  and  were 
published  as  House  Doc.  No.  8,  Fifty-fifth  Congress,  first  session. 

The  survey  showed  that  no  material  alteration  had  occurred  in  House 
Point  Island  Flats,  but  continued  weakening  of  the  beach  on  the  har- 
bor side  near  Wood  End  Light  was  shown,  and  the  report  recom- 
mended the  protection  of  the  beach  on  the  harbor  side  in  tiiiat  vicinity 
by  means  of  a  stone  riprap,  estimated  to  cost  $13,200. 

The  total  appropriations  for  this  harbor  to  date  are  $155,918.44. 

The  amount  expended  to  June  30, 1897,  was  $149,876.17. 

The  condition  of  the  several  works  of  preservation  in  this  harbor  on 
June  30, 1897,  was  as  follows : 

Limg  Point. — ^This  long,  narrow,  low  point  forms  the  southeastern 
limit  of  the  harbor.  Works  of  preservation  have  been  built  at  its 
northeastern  end,  protecting  the  Long  Point  light-house  reservation  at 
a  point  near  the  Wood  End  Light  where  the  beach  is  exceedingly  nar- 
row and  low,  and  at  its  northwestern  end  near  Abel  Hill.  These  works 
of  protection  were  in  good  order. 

Ahel  Hill  Dike. — ^This  dike  was  built  to  prevent  a  rush  of  water  from 
Lanceys  Harbor  over  House  Point  Island  Flats  into  the  main  harbor. 
The  rapid  wearing  away  of  the  southern  sand  spit  that  formed  Lanceys 
Harbor  had  threatened  to  make  a  breach  through  the  beaoh  south  of 
the  dike.  To  guard  against  this,  brush  and  wooden  sand  catches  have 
.been  built  on  the  outer  beach  opposite  the  west  end  of  the  dike.  The 
dike  was  in  good  order. 

Eovse  Point  Island  Flats. — These  flats  remained  essentially  unaltered. 
It  still  appears  unnecessary  to  commence  the  dike  projected  to  be  built 
across  these  fiats. 

Beach  Point,  High  Head  Dike^  and  Cove  Section. — ^These  works  were 
all  in  good  order. 

Additional  works  of  protection  were  required  near  Wood  End  Light. 

During  the  fiscal  year  the  work  of  protection  near  Wood  End  Light 
was  extended  about  227  feet  and  a  portion  of  the  old  work  was  repaired. 
The  beach  at  this  point  is  now  in  fair  order,  but  the  riprap  recom- 
mended March  1, 1897,  must  be  built  before  the  beach  at  this  point  can 
be  considered  safe. 

The  works  protecting  the  northeastern  end  of  Long  Point  will  soon 
require  extension  to  the  northwest. 

With  these  exceptions  the  works  of  preservation  at  the  date  of  this 
report  are  in  good  order  and  fulfilling  satisfactorily  the  purpose  for 
■  which  they  were  built. 

The  nature  of  the  works  of  preservation  of  the  harbor  requires  a 
small  sum  to  be  always  available  for  immediate  repairs. 
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Sach  necessary  repairs  have  averaged  $1,500  per  annam. 

The  prospective  benefit  to  commerce  is  the  preservation  of  an  impor- 
tant harbor  of  refuge. 

The  accompanying  commercial  statistics  have  been  famished  by  the 
collector  of  customs  at  Barnstable,  Mass. 

ProTinoetown  is  a  port  of  entiy  in  the  ooUection  district  of  Barnstable^  Mass. 
The  nearest  light-honses  are  Wood  End  and  Long  Point  lights. 

Money  statement, 

Jnly  1. 1897, balance  unexpended $6,042.27 

June  SO,  1898,  amount  expended  during  fiscal  year 556.98 

July  1,1898,  balance  unexpended 5,485.29 

The  dates  and  amoonts  of  the  appropriations  for  this  work  are  as 
follows: 


Act  of— 

May  19,1826 $3,500.00 

March  2, 1829 3,500.00 

March  2,1831 2,050.00 

March  3,1832 4,600.00 

June  28, 1834 4,400.00 

March  3, 1835.... 4,400.00 

July  2,1836 4,400.00 

July  7, 1838 4,500.00 

August  30, 1852 5,000.00 

June  23,1866 43,068.44 

July  28, 1866 8,000.00 

March  3, 1871 6,000.00 

June  10, 1872 5,000.00 

March  3, 1873 6,000.00 

June  23, 1874 6,000.00 

March  3, 1875 5, 000. 00 


Act  of— 

August  14, 1876 $4,000.00 

June  18,1878 1,000.00 

March  3, 1879 1,000.00 

June  14,1880 500.00 

March  3, 1881 5,000.00 

August  2, 1882 5,000.00 

July  5, 1884 2,000.00 

August  5,1886 3,000.00 

Augnst  11,1888 3,000.00 

September  19, 1890 7, 500. 00 

July  13, 1892 1,500.00 

August  18, 1894 1,500.00 

June  3,1896 1,500.00 

Total 155,918.44 


COMMERCIAL  STATISTICS. 

Amount  of  revenue  collected,  1896,  $196. 40;  1897,  — 


-;  1898,  $1,439. 28. 


Shipping. 

1896. 

1897. 

1898. 

No. 

Tons. 

No. 

Tons. 

No. 

Tons. 

Entranoes: 

Foreign. ..•••.... --.- 

14 

7 

12 
6 

2.757 
810 

1.246 
2,250 

12 
5 

9 
6 

2,550 

708 

1,025 
1,403 

23 

15 

3,450 

Domestio 

Clearances: 

Foreign............................. 

2,250 

Domeetic 

Imports. 

189S. 

1897. 

1898. 

Coal 

Torn. 

6,000 

40 

a  2. 000 

575 

6960,000 

Tons. 

5.600 

85 

a2,700 

600 

5850,000 

286 

35 

0  350 

3,949 

Tons. 

6,000 

Iron 

l^Ioar ..  ..  ...                  

Grain 

IfUmber .... 

51,500 

Salt 

250 

Tin 

Wood 

e300 
2,860 

Merchandise.....     .  ..................................... 

8.000 

MiHcellaneons ,.--,.,., ^, 

13.000 

a  Barrels. 


5  Feet. 


e  Cords. 


All  classes  and  nationalities  of  vessels  visit  the  harbor  for  shelter  or  with  <'<^go. 
Estimated  value  of  vessels  which  enter  the  harbor  during  the  year,  $40,000,000. 

ENG  98 56 
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B  l6. 
IMPROVEMENT  OF  HARBOR  AT  CHATHAM,  MASSACHUSETTS. 

Ghatbam  Harbor  is  at  the  eastern  end  of  Fantacket  Sonnd,  about 
15  miles  east  of  Hyannis,  Mass.  Its  outer  anchorage,  known  as  Ghat- 
ham  Boads,  is  a  capacioas,  deep,  unobstracted  harbor  of  refuge  from 
northerly  and  easterly  gales. 

The  inner  harbor,  locally  known  as  ^^  Stage"  Harbor,  is  small  bat 
well  landlocked.  It  is  about  one-half  mile  long,  500  to  600  feet  wide, 
and  has  8  to  12  feet  depth  at  mean  low  water.  Its  entrance  was  origi- 
nally obstructed  by  three  bars,  on  which  the  depth  at  mean  low  water 
was  not  to  exceed  4  feet.    The  mean  rise  or  fall  of  the  tide  is  5  feet. 

The  project  for  the  improvement  of  the  inner  harbor  was  submitted 
December  19, 1890,  and  was  based  on  a  survey  made  in  October,  1890. 
It  proposed  to  dredge  a  channel  6  feet  deep  at  mean  low  water  through 
the  three  obstructing  bars,  100  feet  wide  at  the  inner  bar,  150  feet  wide 
at  the  middle  bar,  and  200  feet  wide  at  the  outer  bar,  at  an  estimated 
cost  of  $10,000. 

On  March  24, 1897,  a  revised  estimate  of  cost  of  the  project  was  sub- 
mitted, in  accordance  with  Department  letter  16423,  August  7, 1896. 

This  estimate  increased  the  cost  of  the  improvement  93,732.79,  the 
increase  being  necessary  because  of  the  small  amount  of  work  to  be 
done  and  the  distance  of  Chatham  Harbor  from  large  ports  where 
dredging  plants  are  maintained. 

The  total  appropriations  to  date  have  been  $10,000. 

The  expenditures  to  June  30, 1897,  were  $4,426.10. 

At  that  date  the  improved  channel  through  the  middle  and  inoer 
bars  was  100  feet  wide,  6  feet  deep  at  mean  low  water.  Nothing  had 
been  done  on  the  outer  bar.  At  least  5  feet  draft  could  be  carried  into 
the  harbor  at  mean  low  water. 

On  June  20, 1896,  a  project  was  submitted  for  the  expenditure  of 
$5,000,  appropriated  by  the  river  and  harbor  act  of  June  3, 1896,  and 
on  August  29, 1896,  advertisement  was  published  calling  for  bids  for 
the  proposed  work  to  be  opened  on  September  29, 1896. 

No  bids  were  received  in  answer  to  the  advertisement,  and  on  May 
19, 1897,  it  was  recommended  that  the  funds  available  for  this  work  be 
retained  in  the  Treasury  until  further  funds  are  provided. 

No  other  operations  were  in  progress  during  the  fiscal  year,  and  at 
the  date  of  this  report  the  condition  of  the  improvement  is  the  sajne  as 
on  June  30, 1897. 

Chatham  Harbor  is  in  the  collection  district  of  Barnstable,  Mass.,  of  which  Bani- 
stable  is  the  port  of  entry.    The  nearest  light-honse  is  Hardings  Beach  Light. 

Money  statement 

Jnly  1, 1897,  balance  unexpended $5,573.90 

July  1, 1898,  balance  nnezpended 5,573.90 

(  Amount  (estimated)  required  for  completion  of  existing  project 3;  7^.  79 
Amount  that  can  be  profi  tably  expended  in  fiscal  year  ending  J  nne  30, 1900      3^  732. 79 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 

The  dates  and  amounts  of  appropriations  for  this  harbor  are  as 
follows: 

Act  of— 

September  19, 1890 t6!,Q00 

June  3, 1896 5^000 

Total 10,  OM 
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COMMERCIAL  BTATISTICS. 


The  accompanying  commercial  statistics  have  been  famished  by  the  oollector  of 
onstoms  at  Bamstabley  Mass. : 


Imports. 

1896. 

18»7. 

1896. 

Cot! 

Tont. 

1,200 

al2,000 

65,000 

Tout. 

1,200 

a20.000 

e2,000 

Ton§. 
1,300 

Lumber 

a  100, 000 

MIbcaUshaoiis  ...  ......•...•>..>•.••••••......•••>••>•>■.•••...•••.•.. 

a  Feet. 


tfBashels. 


h  Bnthela  of  oysters. 

Yeesels  of  all  kinds  drawing  from  2i  to  8  feet  frequent  the  harbor  for  shelter  or 
with  cargo. 
Estimated  yalne  of  yesselfl  which  enter  the  harbor  daring  the  year^  $40,000,000. 


B  17. 

REMOVING  SUNKEN  VESSELS  OB  CHAFT  OBSTRUCTING  OR  ENDANGERING 

NAVIGATION. 

On  May  13, 1897,  the  wreck  of  the  schooner  Annie  JS.  Rudolph  (official 
number  106315)  was  reported  to  be  snch  an  obstraction  to  navigatiou 
as  is  contemplated  by  section  4  of  the  river  and  harbor  act  of  Jane  14, 
1880,  and  it  was  recommended  that  it  be  removed  by  the  United  States, 
at  an  estimated  cost  of  $750. 

The  wreck  was  about  2^  miles  E.  by  K  of  Orleans,  Gape  Cod,  Massa- 
chusetts, in  about  66  feet  of  water  at  low  tide,  and  if  the  masts  and 
spars  were  removed  the  hull  would  present  no  obstruction  to  navigation. 

On  May  20, 1897,  an  allotment  of  $750  was  made  for  this  work. 

Proposals  were  invited  by  public  advertisement,  dated  June  29, 1897. 

The  bids  received  were  opened  July  29, 1897,  and  an  abstract  of  them 
will  be  found  in  the  annexed  table. 

On  August  9, 1897,  a  contract  was  entered  into  with  the  lowest  bid- 
der, Mr.  L.  E.  Lunt,  of  Maiden,  Mass.,  and  the  wreck  was  satisfactorily 
removed  by  the  contractor  by  August  18, 1897,  at  a  cost  of  $192.15. 

On  February  15,  1898,  a  portion  of  the  wreck  of  a  vessel,  name 
unknown,  lying  in  the  Old  Harbor,  Chatham,  Mass.,  was  reported  to 
be  such  an  obstruction  to  navigation  as  is  contemplated  by  section  4  of 
the  river  and  harbor  act  of  June  14, 1880,  and  it  was  recommended  that 
it  be  removed  by  the  United  States  at  an  estimated  cost  of  $800. 

On  March  3, 1898,  an  allotment  of  $800  was  made  for  this  work. 

Proposals  were  invited  by  public  advertisement  dated  March  29, 1898. 

The  bids  received  were  opened  April  29, 1898,  and  an  abstract  of  them 
will  be  found  in  the  annexed  table. 

On  May  10, 1898,  a  contract  was  entered  into  with  the  only  bidder, 
Mr.  Joseph  N.  Bloomer,  of  Chatham,  Mass.,  and  the  wreck  was  satis- 
factorily removed  by  the  contractor  by  May  20,  1898,  at  a  cost  of 
$402.36. 


Abstract  of  prapoBaUfor  removal  of  wreck  from  off  Orleans,  Mass,,  received  in  response 
to  advertisement  dated  June  £9, 1897,  ana  opened  July  29, 1897,  hy  Lieut.  Col,  8.  M. 
Mansfield,  Corps  of  Engineers. 


No. 

Kamo. 

Addnm. 

Price  bid 

for  exami- 

nation  of 

wreck. 

Price  bid 
for  removal 
of  wreck. 

Kemarks. 

1 

L.E.Liiiita 

Kaldexi,Kiias 

$134.40 
176.00 

$234.40 
276.00 

Jnfoi*nial. 

t 

Ohfirlfift  W.  tTohnston 

SullivMi,  Me 

Do. 

a  Lowest  Ud. 

The  contract  was  awarded  to  Mr.  L.  E.  Lnnt  with  the  approval  of  the  Chief  of 
EngiJieerB. 
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Jbstraet  of  propoiaU  far  removing  wreck  from  Ckaikam  Harbor,  Maeeaekueette,  received 
in  re8pon$e  to  ckdvertisement  dated  March  t9, 1898,  and  opened  April  S9, 1898^  by  dxree- 
tion  and  in  the  absence  of  Lieut.  Col.  S,  M,  Mansfield,  Corps  of  Engineers,  by  I%rst 
Lieut.  John  Stephen  Sewell,  Corps  of  Engineers, 


Vo. 

XTAine. 

Baeidenoe. 

amount  bid. 

Hflm^yVi^ 

1 

Joaenliir.  Bloomer.................... 

mifi^t^fi^,Mann 

1332.42 

LowQfltbid. 

The  contract  waa  awarded  to  Hr.  Joseph  N.  Bloomer  with  the  approval  of  the 
Chief  of  Engineers. 


B  z8. 


8UEVET  OF  HERRIMAC   RIVER.  MASSACHUSETTS,   PROM  LOWELL  TO 
OLD  NEW  HAMPSHIRE  STATE  LINE. 

[Printed  in  Hoiue  Doo.  No.  242,  Fifty-flfth  Oongresa,  leoond  MMlon.] 

Office  of  thb  Ohief  of  Engineers, 

United  States  Army, 
Wcuhington,  D.  0.,  January  17^  1898. 
Sir:  I  have  the  honor  to  submit  the  accompanying  report,  dated 
January  8, 1898,  with  map,*  by  Lieut.  Col.  S.  M.  Mansfield,  Corps  of 
Engineers,  of  the  results  of  a  survey  made  of  Merrimac  River,  Massa- 
chusetts, from  Lowell  to  the  Kew  Hampshire  State  line,  to  comply  with 
requirements  of  the  river  and  harbor  act  of  June  3, 18%. 

The  river  flows  in  a  tortuous  course  between  high  banks,  with  a  con- 
tinuous depth  of  aboat  6J  feet  for  a  least  width  of  250  feet  between 
6-foot  contours,  and  Colonel  Mansfield  states  that  it  is  easily  navigable 
by  the  class  of  boats  which  use  it.  The  river  seems  to  afford  ample 
accommodations  for  the  present  and  prospective  navigation  interests, 
and  in  view  of  this  fact,  and  in  the  absence  of  any  indication  by  Con- 
gress of  the  dimensions  of  channel  intended,  no  estimate  for  any  improve- 
ment of  the  stream  is  submitted  by  Lieutenant-Colonel  Mansfield. 
Very  respectfully,  your  obedient  servant, 

John  M.  Wilson, 
Brig.  Qen.y  Chief  of  Engineers^ 
Hon.  B.  A.  Alger,  U.  8.  Army. 

Secretary  of  War, 


report  of  LIEUT.  COL.  S.  M.  MANSFIELD,  CORPS  OF  ENGINBBRS. 

United  States  Engineer  Office, 

BostoUy  Masa.y  Ja/nuary  8j  1898, 
General:  In  accordance  with  instructions  of  September  5, 1896, 1 
have  the  honor  to  submit  the  following  report  (accompanied  with  a 
tracing)  of  the  survey  of  Merrimac  River,  Massachusetts,  from  Lowell 
to  the  Few  Hampshire  State  line,  as  provided  for  in  the  river  and  harbor 
act  of  June  3, 1896. 

The  Merrimac  River  is  closed  at  the  city  of  Lowell  by  a  dam  for  the 
puri)ose  of  creating  a  reservoir  of  water  to  furnish  power  to  the  large 

*  Not  reprinted.    Printed  in  House  Doo.  No.  242;  Fifty-fifth  Congress,  second  session. 
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mills  forming  the  greater  portion  of  that  city's  indastries.  A  canal 
around  the  dam  affords  communication  with  the  river  below  for  very 
small  craft,  but  is  rarely  used. 

No  preliminary  examination  of  the  river  above  the  dam  has  ever  been 
authorized  or  reported  upon. 

The  present  survey  was  made  during  the  months  of  November  and 
December,  and  covers  a  stretch  of  about  8  miles  of  river.  For  the 
details  thereof  I  invite  attention  to  the  chart  and  accompanying  report 
of  Assistant  Engineer  T.  T.  Hunter  Harwood,  wherein  it  appears  that 
the  river  flows  in  a  tortuous  course  between  high  banks,  with  a  con- 
tinuous depth  of  about  6^  feet  for  a  least  width  of  250  feet  between  the 
6-foot  contours;  that  it  is  easily  navigable  by  the  class  of  boats  which 
use  it,  there  being  some  little  diflBculty,  however,  in  time  of  low  water  in 
passing  the  remains  of  an  old  dam  buUt  across  the  river  at  Tyngs  Island 
some  years  ago.  This  dam  is  submerged  to  a  depth  of  0  feet  below  the 
adopted  plane  of  reference  of  the  survey,  and  has  a  gap  of  25  feet,  carry- 
ing over  10  feet  of  water,  which  relieves  the  difficulties  experienced  at 
time  of  low  water  so  far  as  depth  of  water  is  concerned ;  and  at  Tyngsboro 
the  river  is  spanned  by  a  highway  bridge  without  a  draw  openii4g. 

The  navigation  interests  are  merely  nominal;  a  few  small  steam 
launches  and  rowboats  are  used  for  pleasure  purposes  only,  while  the 
river  carries  annually  from  4,000,000  to  6,000,000  feet  of  timber  to  the 
sawmills  at  Lowell.  In  view  of  the  above,  I  am  of  the  opinion  that 
the  Merrimac  Eiver  between  the  city  of  Lowell  and  the  New  Hampshire 
State  line  is  unworthy  of  improvement  by  the  General  Government^ 
and  therefore  no  estimate  for  its  improvement  is  submitted. 
Very  respectfiilly,  your  obedient  servant, 

S.  M.  Manspield, 
Lieut.  OoLy  Corps  of  Engineers. 

Brig.  Gen.  John  M.  Wilson, 

Chief  of  JSngineerSj  U.  S.  A. 


REPORT  OF  MR.  T.  T.  HUNTER  HARWOOD,  ASSISTAIH'  ENGINEER. 

United  States  Engineer  Office, 

Bo8ton,  Ma$a.,  January  7, 1898, 

Colonel:  I  have  the  honor  to  sabmit  the  following  report  upon  the  survey  of 
Merrimac  Uiver,  MassachiiHetts,  from  Lowell  to  the  New  Hampsire  State  line,  made 
in  November  and  December,  1897,  in  aocordanoe  with  yonr  instructions,  and  with  it 
a  plan  of  the  survey  drawn  to  a  scale  of  1=6,000. 

The  stretch  of  river  to  be  covered  by  the  survey  was  about  8  miles  in  len^h. 

A  triangulation  system  was  established  along  the  banks  of  the  river  contaming  117 
points.  Great  difficulty  was  encountered  in  making  this  triangulation  because  of 
the  heavy  ^owth  of  woods  and  underbrush  along  the  banks  of  the  river.  By  means 
of  these  triangulation  points  113  ranges  for  sounding  were  laid  out  about  400  feet 
apart  and  approximately  at  ri^ht  angles  to  the  axis  of  the  channel. 

On  these  ranges  6,338  soandings  were  taken  and  were  located  by  angles  of  inter- 
section taken  with  a  transit  from  suitable  shore  stations.  The  shore  lines  shown  on 
plan  resulted  from  a  reduction  of  these  soundings  to  the  plane  of  reference  adopted 
for  plotting  the  hydroflpraphy  of  the  survey. 

Description  of  ehannet  m  developed  by  the  survey. — The  river  is  closed  at  Lowell  bv  a 
dam  for  the  purpose  of  creating  a  head  of  water  as  power  for  the  large  mills  forming 
the  greater  portion  of  that  city's  industry. 

Passage  from  the  lower  Merrimac  River  around  this  dam  is  rendered  possible  for 
smaU  boats  only  by  means  of  a  small  canal,  known  as  Pawtucket  Canal,  the  lower 
outlet  of  which  is  in  the  Concord  River,  which  flows  into  the  Merrimac  River  below 
Hunts  Falls.  About  4  feet  draft  of  water  can  be  carried  through  this  canal.  The 
canal  at  its  upper  outlet  is  95  feet  wide,  and  is  crossed  by  a  highway  bridge  without 
draw  opening,  supported  in  the  center  by  a  pier.  The  height  of  this  bridge  above 
the  surface  of  the  water  is  about  10  feet. 
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The  plane  of  reference  adopted  for  the  rednction  of  the  soundincs  of  the  survey 
is  the  ton  of  the  flashhoards  as  they  at  present  exist  on  the  dam  at  Lowell. 

Variations  from  this  level  freanently  occur,  caused  by  the  fluctuating  supply  of 
water  fnmished  by  the  watershea  of  the  upper  Merrimac  River. 

The  Locks  and  Canal  Company  at  Lowell  maintain  a  standard  gauge  at  the  dam, 
readines  of  which  are  recorded  every  hour.  The  highest  recorded  rise  in  recent 
years  above  the  adopted  plane  of  reference  is  9.8  feet,  on  March  3, 1896,  and  the  low- 
est recorded  fall  below  the  same  plane  is  6.75  feet,  on  September  15,  1883. 

Ganges  for  use  in  the  survey  were  set  from  bench  marks  which  had  been  eatab- 
lished  at  intervals  along  the  banks  of  the  river  in  connection  with  this  standard 
gauge  by  the  Locks  and  Canal  Company. 

The  river  from  New  Hampshire  State  line  to  Lowell,  Mass.,  flows  in  a  tortuous 
course  between  high  banks,  its  general  direction  being  easterly. 

The  greatest  continuous  depth  of  channel,  as  developed  by  the  survey,  is  about  6| 
feet,  with  a  least  width  of  250  feet  between  the  6-foot  contours.  It  is  easily  navi- 
gable by  the  class  of  boats  which  use  it,  the  place  where  it  is  at  all  difficult  being 
at  l*yngs  Island,  where  there  is  an  old  dam  crossing  the  river  from  the  westerly  shore 
to  the  island. 

This  dam  is  submerged  under  abont  6  feet  of  water  below  the  adopted  plane  of 
reference,  but  at  low-water  stages  of  the  river  forms  an  obstruction  to  navigation. 
It  is  constrncted  of  logs,  stone,  and  earth,  and  some  years  ago  a  section  of  about  25 
feet  was  removed  to  facilitate  the  passage  of  boats,  aflbrding  an  increased  depth  of 
4  feet  in  the  gap. 

At  Tyngsboro  the  river  is  spanned  by  a  highway  bridge  without  a  draw  opening. 

The  operations  of  the  party  in  the  field  were  in  charge  of  Mr.  Thomas  J.  Finn, 
United  States  hydrographer.  Mr.  Finn  made  carefnl  inqniry  as  to  the  commeroe  on 
the  river  and  the  number  and  character  of  vessels  employed  therein,  with  results  as 
follows: 

From  1887  to  1891  15  steam  launches,  with  a  total  tonnage  of  495  tons,  passed 
throngh  the  canal.  In  1893  3  sailboats,  with  a  total  tonnage  of  20  tons,  passed 
through.  From  1893  to  the  present  date  nothing  but  rowboats  nave  made  use  of  the 
canal. 

Up  to  1890  about  1.000,000  feet  of  logs  were  rafted  throngh  each  year. 

The  canal  has  not  been  used  for  that  purpose  since  that  date,  owing  to  the  removal 
of  the  sawmill  to  above  the  dam. 

The  commerce  of  the  river  is  confined  to  the  rafting  of  abont  4,000,000  to  6,000,000 
feet  of  timber  each  year  between  Nashua,  N.  H.,  and  Lowell,  Mass. 

A  few  small  steam  laanches  and  rowboats  are  owned  on  the  river  as  pleasnre  crafts, 
and  formerly  two  excursion  steamers  plied  between  Nashua  and  Lowell,  but  have 
recently  been  discontinued. 

Very  respectfully,  your  obedient  servant, 

T.  T.  HuNTBR  Harwood, 

XJ,  8,  A»9iBiani  Unginetr^ 

Lieut.  Col.  S.  M.  Mansfield, 

QyrpM  of  EngineerBp  U,  8.  A, 


B  19. 

SURVEY  OF  BOSTON  HARBOR,  MASSACHUSETTS,  WITH  A  VIEW  TO 
SECURING  A  CHANNEL  1,200  FEET  WIDE  AND  30  FEET  DEEP  FROM 
THE  NAVY-YARD  TO  THE  ENTRANCE  OF  THE  PRESENT  MAIN  SHIP 
CHANNEL,  AND  FROM  THE  MAIN  SHIP  CHANNEL  IN  PRESIDENT 
ROADS  THROUGH  BROAD  SOUND  CHANNEL. 

[Printed  in  Hoom  Doo.  No.  133,  Fifty-flffch  Congress,  aeoond  session.] 

Office  of  the  Chief  of  Enginbers, 

United  States  Army, 

Washington^  D.  0.,  December  5, 1897. 

Sir  :  I  have  tbe  honor  to  submit  the  accompanyiDg  copy  of  report, 

dated  November  19, 1897,  with  map,*  by  Lieut.  Col.  S.  M.  Mansfield, 

Oorps  of  Eugiueers,  giving  tbe  results  of  a  survey  of  Boston  Harbor, 

Massachusetts,  with  a  view  to  securing  a  channel  1,200  feet  wide  and 

*  Not  reprinted.  Printed  in  Honse  Doc.  No.  133,  Fifty-fifth  Congress,  second  seasioiL. 
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30  feet  deep  from  the  navy- yard  to  the  entrance  of  the  present  main 
ship  channel,  and  from  the  main  ship  channel  in  President  Eoads 
through  Broad  Sonnd  Channel,  made  to  comply  with  the  provisions  of 
the  river  and  harbor  act  of  June  3, 1896. 

Provision  has  been  made  by  the  river  and  harbor  acts  of  1892, 1894, 
and  1896  for  improving  the  main  ship  channel  so  that  it  shall  have  a 
width  of  1,000  feet,  with  a  minimum  depth  of  27  feet  The  project  for 
obtaining  these  channel  dimensions  is  now  being  executed,  and  thus  far 
there  has  been  secured  a  channel  of  the  full  depth  of  27  feet,  1,000  feet 
wide  from  the  entrance  of  the  harbor  to  Bug  Light,  800  feet  wide  from 
Bug  Light  to  the  passage  between  Georges  and  Gallops  islands,  and 
thence  550  feet  wide  through  the  Narrows  to  President  Roads. 

Colonel  Mansfield  states  that  a  great  deal  of  rock  in  place  will  still 
have  to  be  removed  from  the  main  ship  channel  to  complete  the  present 
work  of  excavation,  and  to  enlarge  this  channel  to  the  contemplated 
dimensions  will,  it  is  estimated,  cost  $1,557,621.72.  The  estimated  cost 
of  enlarging  the  channel  from  the  navy-yard  to  President  Boads  is 
$1,644,553.90.  The  proximity  of  the  deep  water  of  Broad  Sound  and 
President  Boads  has  suggested  the  possibility  of  a  direct  and  superior 
entrance  to  Boston  Upper  Harbor,  and  Colonel  Mansfield  is  of  opinion 
that  the  channel  between  them  could  readily  be  improved  to  the  dimen- 
sions required,  and  at  a  small  cost  compared  with  the  expense  of 
improving  the  channel  through  the  Narrows.  The  cost  of  this  new 
channel  through  Broad  Sound  is  estimated  at  $481,941.57. 

For  the  reasons  given  in  the  report.  Colonel  Mansfield  is  of  opinion 
that  the  harbor  is  worthy  of  improvement  to  the  extent  of  providing  a 
channel  1,200  feet  wide  and  30  feet  deep  from  the  navy-yard  to  Presi- 
dent Boads,  and  from  President  Boads  through  Broad  Sound  Channel, 
and  that  work  on  the  latter  x)ortion  should  be  executed  first.  Owing 
to  the  difficulties  and  the  expense  attending  the  work  he  does  not 
recommend  the  increasing  of  the  dimensions  of  the  lower  main  ship 
channel,  as  it  is  thought  that  the  proposed  improvement  of  the  Broad 
Sound  Channel  will  amply  meet  the  requirements  of  navigation. 
Very  respectfully,  your  obedient  servant, 

John  M.  Wilson, 
Brig.  Oen.,  Chief  of  EngineerSj 

U.  8.  Army. 

Hon.  E.  A.  Algbb, 

Secretary  of  War. 


beport  op  lieut.  col.  s.  m.  mansfield,  corps  of  engineers. 

United  States  Engineer  Office, 

Boston^  Mass.y  November  19j  1897. 

General:  I  have  the  honor  to  submit  the  following  report  upon  a 
survey  of  Boston  Harbor,  Massachusetts,  with  an  estimate  of  cost,  to 
secure  a  channel  1,200  feet  wide  and  30  feet  deep  from  the  navy-yard 
to  the  entrance  of  the  present  main  ship  channel,  and  from  the  main 
ship  channel  in  President  Boads  through  Broad  Sound  Channel,  in 
compliance  with  the  requirements  of  section  9  of  the  river  and  harbor 
act  of  June  3, 1896,  and  your  instructions  of  September  5, 1896: 

Under  the  river  and  harbor  acts  of  1892, 1894,  and  1896,  provision 
has  been  made  for  improving  the  main  ship  channel  so  that  it  shall 
have  a  width  of  1^000  feet  and  a  minimum  depth  of  27  feet. 
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The  project  is  now  being  executed,  and  tbns  far  there  has  been 
secured  a  channel  of  the  full  depth  of  27  feet,  1,000  feet  wide  from  the 
entrance  of  the  harbor  to  Bug  Light,  800  feet  wide  from  Bug  Light  to 
the  passage  between  Georges  and  Gallops  islands,  and  thence  550  feet 
wide  through  the  Narrows  to  President  Beads. 

This  survey  is  directed  ^'  with  a  view  to  securing  a  channel  1,200  feet 
wide  and  30  feet  deep  from  the  navy-yard  to  the  entrance  of  the  present 
main  ship  channel,  and  from  the  main  ship  channel  in  President  Beads 
through  Broad  Sound  Channel." 

Boston  Harbor  consists,  essentially,  of  an  inner  and  an  outer  harbor 
united  by  a  deep  waterway,  and  each  accessible  from  the  sea  by  a  dis- 
tinct channel  widening  into  a  deep  and  spacious  roadstead. 

The  inner  harbor  lies  to  the  north  and  westward  of  Long  Island,  and 
has  deep  water  and  good  anchorage  in  President  Eoads,  seaward  of 
Lower  Middle  Bar,  and  also  near  the  city  westward  of  Upper  Middle 
Bar,  the  direct  entrance  to  which  is  by  Broad  Bound. 

The  Broad  Sound  Ohannel  has  always  been  regarded  as  impractica- 
ble for  the  larger  class  of  vessels,  owing  to  the  proximity  of  dangerous 
rocks  and  shoals.  It  has,  therefore,  been  used  only  by  vessels  of  light 
draft,  more  especially  those  bound  to  the  eastward;  the  main  ship 
channel  being  alone  available  for  the  larger  class  of  vessels. 

The  outer  harbor  lies  to  the  southward  of  Long  Island,  and  has  a  fine 
anchorage  in  Nantasket  Beads.  It  connects  with  the  inner  harbor  by 
the  main  ship  channel  through  the  Narrows,  and  its  sea  entrance  is  by 
Boston  Light. 

The  main  ship  channel  of  the  inner  harbor  from  the  navy-yard  to 
President  Beads  has  at  present  a  depth  of  only  23  feet  upon  the  upper 
and  lower  middle  bars,  and  at  its  narrowest  place  is  800  feet  wide, 
through  which  must  pass  the  entire  commerce  of  the  harbor  of  Boston. 
At  the  entrance  from  President  Beads  this  channel  is  bordered  on  the 
north  by  the  dangerous  shoal  of  State  Ledge,  the  dread  of  the  harbor 
pilots,  and  upon  which  was  recently  wreck^  one  of  the  largest  trans- 
Atlantic  steamers. 

Inadequate  anchorage  room  in  the  upper  harbor  is  recognized  by  the 
work  of  the  State  of  Massachusetts  in  enlarging  the  area  of  deep  water 
in  front  of  the  city  wharves. 

From  President  Beads  the  entrance  to  the  main  ship  channel  through 
the  Narrows  is  by  a  sharp  turn  in  the  sailing  course,  and  the  passage 
through  is  attended  with  great  risk  and  danger  on  account  of  its  Umited 
width  and  the  congestion  of  the  channel  by  reason  of  the  great  number 
of  vessels  frequenting  it. 

Large  vessels  occasionally  run  ashore  in  the  effort  to  avoid  a  sailing 
vessel  with  the  right  of  way,  and  the  danger  of  grounding  and 
obstructing  the  passage  is  greatly  enhanced  by  reason  of  the  strong 
cross  currents  encountered,  while  the  vessel  must  move  under  slow 
speed. 

M%jor  Baymond  has  given  the  following  description  of  the  singular 
and  complicated  tidal  peculiarities  of  this  channel: 

The  strongest  branch  of  the  ebb  sets  directly  across  this  channel,  passing  between 
Gallops  and  Georges  islands  and  going  out  through  the  Black  Rook  Channel, 
between  Lovells  Island  and  the  Brewster  Spit.  A  portion  of  this  current  is  deflected 
by  the  soatheast  end  of  Lovells  Island  and  runs  slowly  in  a  northwest  direction. 
Thus  we  have  a  strong  ebb  current  running  across,  a  weak  one  mnning  inward,  and 
no  current  at  all  running  outward  in  the  main  ship  channel.  But  the  performanoea 
of  the  flood  are  still  more  singular.  The  strongest  current  runs  through  the  Blaek 
Rock  Channel  across  the  NaiTows.  Just  in  the  very  center  of  the  main  ship  channel 
it  meets  a  weak  current  flowing  inward  from  the  main  entrance,  and  another  which, 
coming  in  through  Broad  Sound  and  being  deflected  by  Nixs  Mate  Shoal,  flows  out- 
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ward  throngh  the  main  channel.  The  center  of  the  Narrows  is,  therefore,  the  scene 
of  a  tumultuous  struggle  between  these  three  branches  of  the  flood,  which,  having 
arranged  matters,  flnaUy  flow  out  amicably  together  between  Qallops  and  Georges 
islands. 

Notwithstanding  these  defects  it  is  well  sheltered  and  convenient. 

The  insufficiency  of  present  accommodations  for  the  port  of  Boston 
has  been  recognized  by  Congress  in  making  provision  for  completing 
this  main  ship  channel  so  that  it  shall  have  a  minimum  width  of  1,000 
feet  and  a  minimum  depth  of  27  feet,  and  further  providing  for  this 
survey  and  estimate  of  cost  of  a  channel  1,200  feet  wide  and  30  feet 
deep  through  the  main  ship  channel,  and  an  additional  channel  of  the 
same  dimensions  through  Broad  Sound. 

In  the  progress  of  improvement  of  the  main  ship  channel,  extending 
over  a  i)eriod  of  many  years,  ledge  rock  has  been  encountered  in  almost 
every  part  of  it,  more  especially  in  the  passage  between  the  islands  of 
the  lower  harbor,  and  its  removal  has  proved  costly.  A  great  deal  of 
rock  in  place  will  still  have  to  be  removed  to  complete  the  channel  now 
being  excavated.  To  enlarge  this  channel  to  the  contemplated  dimen- 
sions will,  it  is  estimated,  require  the  removal  by  dredging  of  2,864,079 
cubic  yards  of  sand,  gravel,  and  clay,  and  by  drilling  and  blasting  of 
40,000  cubic  yards  of  rock,  the  cost  of  which  appears  as  follows: 

For  dredging  sand,  gravel,  and  olay,  2,864,079  yards,  scow  measure,  at 

25  cents $716,019.75 

For  rock  excavation,  in  place,  40,000  yards,  at$17.50 700,000.00 

1,416,019.75 
Engineering  expenses  and  contingencies,  10  per  cent 141, 601. 97 

Total 1,557,621.72 

The  estimates  for  the  enlarged  channel  from  the  navy-yard  to  Presi- 
dent Eoads  are  as  follows: 

For  dredging  sand,  gravel,  and  olay,  scow  measurement,  5,140,196  cubic 

yards,  at  26  cents $1,285,049.00 

For  rock  excavation,  in  place,  12,000  yards,  at  $17.50 '  210, 000. 00 

1,495,049.00 
Engineering  expenses  and  contingencies,  10  per  cent 149, 504. 90 

Total 1,644,553.90 

The  proximity  of  the  deep  water  of  Broad  Sound  and  President 
Eoads  has  suggested  the  possibility  of  a  direct  and  superior  entrance 
to  Boston  Upper  Harbor,  and  this  survey  has  confirmed  our  impression 
that  the  channel  between  them  could  readily  be  improved  to  the  dimen- 
sions required,  and  at  a  small  cost  compared  with  the  cost  of  improving  • 
the  channel  through  the  Narrows.    The  estimate  is  as  follows: 

For  dredging  836,082  cubic  yards  of  sand,  gravel,  and  clay,  at  35  cents..  $292, 628. 70 
For  rock  excavation,  7,275  yards,  at  $20 145, 500. 00 

438,128.70 
Engineering  expenses  and  contingencies,  10  per  cent 43, 812. 87 

Total 481,941.57 

In  view  of  what  has  already  been  said,  the  importance  of  developing 
this  channel  requires  no  further  argument;  it  is  simply  a  necessity  for 
the  large  and  increasing  commerce  of  the  second  greatest  port  on  the 
Atlantic  Seaboard.  This  new  channel  through  Broad  Sound  would  not 
only  relieve  the  congestion  found  in  the  Narrows,  but  it  would  probably 
predominate  in  importance,  from  the  fact  that  it  would  be  more  direct 
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and  free  from  complicated  tidal  disturbances,  and  be  the  natural  course 
for  the  large  trans- Atlantic  steamers. 

A  wide,  deep  channel  through  Broad  Sound,  together  with  the  chan- 
nel through  the  Narrows,  would  make  the  port  of  Boston  unique  in  that 
it  would  have  two  independent  channels  nearly  at  right  angles  to  each 
other,  offering  a  choice  to  the  navigator  in  bad  weather  to  and  from  the 
commodious  and  safe  anchorage  of  President  Roads. 

I  am  therefore  of  the  opinion  that  the  harbor  is  worthy  of  improve- 
ment to  the  extent  of  providing  a  channel  from  the  navy-yard  to  Presi- 
dent Boads,  and  from  President  Roads  through  Broad  Sound  Channel, 
1,200  feet  wide  and  30  feet  deep,  and  the  latter  should  be  executed  first 

Owing  to  the  difficulties  and  expense  of  increasing  the  dimensions  of 
the  lower  main  ship  channel,  it  is  not  recommended,  as  it  is  thought  the 
improved  Broad  Sound  Channel  will  amply  meet  the  requirements. 

For  the  details  of  the  survey  I  would  respectfully  invite  attention  to 
the  accompanying  very  complete  and  satisfactory  report  of  Assistant 
Engineer  T.  T.  Hunter  Harwood. 

Respectfully  submitted. 

S.  M.  Mansfield, 
Lieut  OoL,  Corps  of  JBngineers. 

Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers  J  U.  8.  A. 


REPORT  OP  MR.  T.  T.  HUNTER  HARWOOD,   ASSISTANT  BNGINEBB. 

United  States  Engineer  Officb, 

Boston,  Mass.,  November  18,  I8$7, 
Colonel  :  I  have  the  honor  to  submit  the  following  report  apon  a  survey  of  Boston 
Harbor,  Massachusetts,  and  a  project  for  its  improvement,  as  ordered  in  section  9, 
river  and  harbor  act  or  June  3,  1896,  "  with  a  view  to  securing  a  channel  1,200  feet 
wide  and  30  feet  deep  from  the  navy-yard  to  the  entrance  of  the  present  main  ship 
channel,  and  from  the  main  ship  channel  in  President  Roads  through  Broad  Sound 
Channel;''  and  also  a  plan  of  the  harbor,  showing  locations  of  the  proposed  improve- 
ment, drawn  to  a  scale  of  1 :  10,000. 

surveys. 

The  limited  funds  allotted  for  this  work  by  the  Department  for  surveying  purposes 
in  connection  with  the  preparation  of  the  project  made  it  necessary  to  utilize  to  the 
utmost  ezteut  such  information  as  was  already  in  the  possession  of  this  office. 

Surveys  of  the  upper  and  lower  main  ship  channels  dating  back  to  1888  (the  same 
information  as  was  used  in  preparation  of  the  project  of  August  11, 1892),  have  been 
utilized  in  preparing  estimates  of  the  cost  of  improving  these  channels. 

This  information,  with  the  knowledge  acquired  in  dredging  operations  in  these 
channels,  was  deemed  sufficient  under  the  circumstances  to  oase  the  estimates  upon. 

BROAD  sound  CHANNEL. 

As  no  information  in  regard  to  the  Broad  Sound  Channel  had  ever  been  acquired 
by  this  office  through  its  own  surveys,  it  was  necessary  that  a  close  survey  of  this 
channel  be  made. 

Operations  were  commenced  on  June  24, 1897,  and  were  completed  November  13, 
1897. 

The  area  covered  by  the  survey  was  about  li  sc^uare  miles. 

Soundings  were  taken  on  a  system  of  ranges  radiating  from  Great  Faun  Bar  Beacon, 
and  crossing  Broad  Sound  Channel  approximately  normal  to  its  axis,  at  intervals  of 
about  250  feet. 

The  method  adopted  for  location  of  soundings  was  by  ''the  three-point  problem,*^ 
the  angles  being  taken  between  prominent  shore  points  by  two  sextant  oMerveia  in 
the  sounding  boat. 

A  total  of  35,058  soundings  and  10,773  sextant  angles  were  taken  on  143  ranges^ 
aggregating  about  150  miles  in  length. 
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This  work  resalted  in  a  satisfactory  definition  of  the  Broad  Sound  Channel  and  a 
thorough  development  of  the  extensive  shoal  ground  lying  between  this  channel  and 
Great  f'aun  Bar  and  through  which  at  the  commencement  of  the  work  it  appeared 
that  a  channel  might  advantageously  be  cut. 

The  plotting  of  the  notes  was  kept  well  along  with  the  field  work  and  early  devel- 
oped the  fact  that  the  most  economical  location  of  the  proposed  improvement  would 
be  in  the  Broad  Sound  Channel.  When,  therefore,  the  work  of  boring  was  taken 
up,  operations  were  confined  to  investigation  of  the  character  of  the  material  com- 
posing the  shoals  bordering  this  channel.  Two  hundred  and  twenty-two  borings, 
generally  to  a  depth  of  at  least  30  feet  mean  low  water,  were  taken  on  these  shoals, 
and  the  results  show  that  but  little  difficulty  will  be  encountered  in  obtaining  1,200 
feet  width  and  30  feet  depth  through  this  channel. 

The  borings  were  made  by  means  of  a  water-jet  boring  apparatus  operated  by  aid 
of  the  steamer  Tourist,  where  the  depth  of  material  to  be  penetrated  exceeded  5  or  6 
feet,  and  the  lighter  work  was  done  by  means  of  a  sounding  pole  terminating  in  a 
long  iron  rod. 

The  surveying  operations  were  under  the  direct  charge  of  Mr.  Thomas  J.  Finn, 
United  States  hydrographer,  and  were  carried  on  under  unusual  difficulties,  owing 
to  the  exposed  location  of  the  work  and  the  prevalence  of  high  winds  and  heavy  sea. 
This  is  best  illustrated  by  the  statement  that  on  thirty-seven  of  the  one  hundred  and 
sixteen  working  days  occupied  by  the  survey  absolutely  no  work  could  be  accom- 
plished. 

Broad  Sound  Channel,  as  developed  by  the  survey,  is  about  10,000  feet  long  from 
the  easterly  end  of  the  roadstead  known  as  President  Roads  to  deep  water  in  Broad 
Sound,  about  west  of  Commissioners  Ledge.  It  is  bordered  on  the  east  by  flats 
extending  northwest  from  Lo veils  Island,  by  an  extensive  rocky  shoal  known  as 
Aldridges  Ledge  and  Devils  Back,  and  by  Commissioners  Ledge;  on  the  west  by 
continuous  shoal  ground  extending  east  firom  Deer  Island. 

Thirty  feet  draft  of  water  with  a  width  of  about  500  feet  can  be  carried  through 
this  channel  from  President  Roads  to  west  of  Devils  Back,  where  it  is  obstrocted  by 
a  bar  with  a  least  width  of  300  feet  and  a  j^reatest  depth  of  29.8  feet. 

In  considering  the  best  location  of  the  lines  of  improvement  through  the  channel, 
it  was  evident  that  excavation  on  Commissioners  Ledge,  the  Devils  Back,  and 
Aldridges  Ledee  should  be  avoided  as  far  as  possible. 

The  borings  m  the  shoals  west  of  the  channel  showed  the  material  to  be  sand, 
gravel,  clay  with  bowlders,  and  in  some  instances  hardpan. 

The  only  indications  of  ledge  found  on  these  shoals  were  at  the  southwest  end, 
where  either  a  ledge  or  a  compact  bed  of  lai'ge  bowlders  exists. 

The  shoal  extenaing  northwest  from  Lovells  Island  is  composed  of  gravel,  clay, 
and  bowlders  in  places. 

All  of  this  material  can  be  readily  dredged,  and  the  lines  of  the  improved  channel 
are  established  with  a  view  to  avoiding,  as  far  as  possible,  ledge  excavation.  The 
outer  section  of  the  channel  is  so  laid  down  on  the  map  as  to  evenly  balance  between 
ledge  work  on  the  easterly  side  and  dredging  from  the  westerly  shoal.  At  but  one 
point,  off  the  west  edge  of  Aldridges  Ledge,  is  rock  excavation  proposed,  the  esti- 
mated amount  being  2,775  cubic  yards. 

The  axis  of  this  outer  section  of  the  channel  crosses  Lovells  Island  and  renders 
easy  the  establishment  of  a  light  or  range  of  lights  as  a  guide  in  its  approach. 

The  axis  of  the  inner  section  of  the  channel,  if  prolonged,  would  pass  through 
the  upper  or  back  range  light  on  Spectacle  Island,  and  leads  about  midway  between 
Deer  and  Long  Island  lights  in  the  deepest  part  or  the  entrance  to  the  inner  anchor- 
age in  President  Roads. 

No  ledge  is  known  to  exist  in  this  inner  section.  At  the  southwest  end  of  the 
westerly  shoal  was  located  a  rocky  formation,  either  of  ledge  or  of  bowlders  so 
closely  bedded  as  to  be  impenetrable  with  the  boring  apparatus. 

This  formation  contains  about  4,500  cubic  yards,  and  as  a  matter  of  precaution 
should  be  included  in  the  estimate  at  the  cost  of  ledge  removal. 

EtHmate  of  cost  of  imprjovemeni  in  Broad  8<mnd  Channel. 

Dredging  836,062  cubic  yards  of  sand,  gravel,  and  clay,  at  35  cents  per 

cubic  vard $292,628.70 

Removal  of  7,275  cubic  yards  of  ledge,  at  $20  per  yard 145,500. 00 


438;  128. 70 
Engineering  expenses  and  contingencies,  10  per  cent 43, 812. 87 

Total 481,941.57 
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LOWXB  MAIK  SHIP  CHANKBL. 

The  improvement  of  this  chaDnel  to  »  width  of  1,200  feet  and  depth  of  30  feet  is  a 
project  of  great  magnitadei  beoanee  of  the  contracted  paeeage  (the  Narrows) 
between  LoyeUs  Island  and  Georges  and  Gallops  islands,  fcnd  also  becaose  of  the 
large  amonnt  of  ledge  which  is  known  to  exist  and  the  certainty  of  encoantering 
much  more  ledge  in  the  event  of  a  fnrther  widening  of  the  channel. 

The  proposed  channel  as  laid  down  npon  the  map  u  arranged  to  inclnde  the  present 
1,000-foot  channel  of  27  feet  de]>th  and  passes  through  the  Narrows  on  lines  as  eco- 
nomical as  the  natural  obstructions  will  admit  of. 

The  excavation  of  this  channel  would  necessitate  the  removal  of  700  feet  in  length 
of  the  eastern  end  of  Gallops  Island  and  about  50,000  square  feet  in  area  of  the 
eastern  end  of  Lovells  Island,  and  also  makes  necessary  heavy  cutting  through  the 
extensive  shoal  ground  off  Georges  Island. 

It  is  estimated  that  it  will  be  necessary  to  excavate  2,904.079  cubic  yards  of  mate- 
rial to  carry  out  this  project,  of  which  amonnt  40,000  cubic  yards  will  be  ledge 
excavation. 

Of  this  ledge  estimate  24,292  cubic  yards  are  of  ledge  already  uncovered  by  the 
dredging  under  the  project  of  August  11, 1892,  and  already  reduced  to  27  feet  at 
mean  low  water,  and  the  remainder  is  a  moderate  allowance  for  ledges  partly  devel- 
oped by  dredging  operations  on  the  edge  of  Georges  Island  Shoal  and  the  extent  of 
which  IS  as  yet  undefined. 

EaiimaU  of  co9t  of  improving  iko  l&wer  main  skip  channel. 

Dredging  2,864,079  cubic  yards  of  sand,  gravel,  and  clay,  at  25  cents 

per  yard $716,019.75 

Removal  of  40,000  cubic  yards  of  ledge,  at  $17.50 700, 000. 00 

1,416,019.75 
Engineering  expenses  and  contingencies,  10  per  cent 141,601.97 

Total 1,557,621.72 

UPPER  MAIN  0H1P  CHAMHKL. 

The  lines  of  the  project  of  improvement  for  this  channel  do  not  essentially  differ 
from  those  of  the  channel  proposed  by  the  project  of  August  11, 1892,  in  their  direc- 
tion, and  inclose  that  channel. 

At  the  entrance  to  the  channel  near  the  Lower  Middle  the  increased  width  Is  all 
on  the  south  side  to  avoid  the  removal  of  <' State  Ledse,''  and  throughout  its  lengtii 
advantage  is  taken  as  far  as  possible  of  the  greatest  depth  of  water. 

The  estimated  amount  of  excavation  necessary  to  execute  this  project  is  5,152,196 
cubic  yards,  of  which  12,000  cubic  yards  will  probably  be  ledge;  tnis  latter  estimate 
being  based  on  the  amount  of  ledge  uncovered  by  dredging  the  channel  to  23  feet  at 
mean  low  water. 

This  enormous  amount  of  dredging  is  caused  partly  by  the  increased  width  of  200 
feet,  which  results  alone,  in  the  length  of  the  present  upper  channel,  27  feet  deep, 
in  1,226,310  cubic  yards  of  dredging,  which  could  be  deducted  from  the  estimate  if 
the  improvement  were  confined  to  the  old  lines  of  1,000  feet  width. 

E$iimate  of  oo$i  of  improving  upper  main  ship  channel. 

Dredging  5,140,196  cubic  yards  of  mud,  sand,  gravel,  and  clay,  at  25 

cents  per  cubic  yard $1,285,049.00 

Removal  of  12,000  cubic  yards  of  ledge,  at  $17.50  per  yard 210, 000. 00 

1,495.049.00 
Engineering  expenses  and  contingencies,  10  per  cent 149,504.90 

Total 1,644,553.90 

In  all  estimates  the  number  of  cubic  yards  given  is  for  scow  measurement. 
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FLAN. 

The  basis  of  the  map  submitted  with  this  report  is  a  plan  which  was  compiled  by 
the  Massachusetts  State  harbor  and  land  commission  in  1895,  ''from  manuscript 
plans  of  soundings  taken  by  the  United  States  Coast  and  Geodetic  Surrey.  1892-93, 
corrected  and  brought  up  to  date  by  additional  information  Aimished  by  Col.  S.  M. 
Mansfield,  Corps  ot  Engmeers,  U.  S.  A.,  and  by  surveys  made  nnder  the  direction  of 
the  harbor  and  land  commissioners.'' 

This  plan  has  been  further  corrected  and  brought  np  to  present  date,  and  so  feur  as 
it  was  used  coirectly  represents  the  present  condition  of  the  harbor. 

Upon  it  the  channel  lines  were  projected  after  their  locations  were  determined  on 
the  survey  plans  of  this  office,  and  the  survey  of  Broad  Sound  Channel  made  by  this 
office  has  been  substituted  for  the  hydrography  upon  the  original  plan  with  which 
it  aneed  in  every  essential  particular. 

This  method  was  adopted  to  avoid  the  great  labor  which  would  have  been  neces- 
sary to  bring  the  surveys  of  the  office  to  a  common  reduced  scale  sufficiently  small 
to  produce  a  map  of  reasonable  size  for  publication. 
Very  respectfully,  your  obedient  servant, 

T.  T.  HU2TTBB  HaRWOOD, 

AuUiani  JEnginMr* 
Iiieut.  Col.  S.  M.  Mansfield, 

Corps  0fEnginMr9,  U.8.A. 


APPENDIX  C. 


IMPROVEMENT  OF  RIVERS  AND  HARBORS  IN  SOUTHEASTERN  MASSA- 
CHUSETTS AND  IN  RHODE  ISLAND. 


BEPOBT  OF  MAJ.  D.  W.  LOCKWOOD,  CORPS  OF  ENGINEERS,  OFFICER  IN 
CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1898,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPKOVEMSNTS. 


1.  Harbor  of  reftige  at  Hyannis,  Massa- 

chiuetts. 

2.  Harbor  of  refuge  at  Nantacket,  Mas- 

sachnsettB. 

3.  Harbor  at  Vineyard  HaYen,  Massa- 

chnsetts. 

4.  Woods  Hole  Channel,  Massaohnsetts. 

5.  New  Bedford  Harbor,  Massachusetts. 

6.  Canapitsit  Cbannel,  Massachusetts. 

7.  Taunton  River,  Massachusetts. 

8.  Sakonnet  River,  Rhode  Island. 

9.  Pawtucket  River,  Rhode  Island. 

10.  Providence  River  and  Narragansett 

Bay,  Rhode  Island. 

11.  Green    Jacket    Shoal,    Providence, 

Rhode  Island. 


12.  Wickford  Harbor,  Rhode  Island. 

13.  Newport  Harbor,  Rhode  Island. 

14.  Harbor  of  refuge  at  Point  Judith, 

Rhode  Island. 

15.  Entrance    to    Point    Judith    Pond, 

Rhode  Island. 

16.  Harbor  of  refuge   at  Block  Island, 

Rhode  Island. 

17.  Great  Salt  Pond,  Block  Island,  Rhode 

Island. 

18.  Removing  sunken   vessels    or  craft 

obstructing  or  endangering  naviga- 
tion. 


EXAMINATIONS. 

19.  Herring  River,  Harwich,  Massachu-  i  20.  Salt  Pond,  Harwich,  Massachusetts, 
setts.  I 

SURVEY. 

2L  Inner  Harbor  at  Point  Judith  Pond,  Rhode  Island. 


United  States  Engineer  Office, 

Kewporty  E.  J.,  July  23^  1898. 
Oenebal:  I  have  the  honor  to  transmit  herewith  annual  report  on 
river  and  harbor  works  under  my  charge  at  close  of  fiscal  year  ending 
June  30, 1898. 

The  following  officers  have  been  on  duty  under  the  direction  of  this 
office  during  the  year:  First  Lieut.  C.  H.  McKinstry,  Corps  of  Engi- 
neers, from  the  commencement  of  the  year  up  to  January  23, 1898; 
First  Lieut.  Chester  Harding,  Corps  of  Engineers,  since  May  9, 1898; 
Second  Lieut.  William  B.  Ladue,  Corps  of  Engineers,  since  April  15, 
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1898,  and  Second  Lieat  William  J.  Barden,  Corps  of  Engineers,  from 
March  14  to  April  15,  1898. 

Very  respectfully,  your  obedient  servant, 

D.  W.  LOOKWOOD, 

Major  J  Carps  of  Engineers. 
Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers^  U.  8.  A. 


C  I. 
HARBOR  OF  REFUGE  AT  HYANNIS,  MASSACHUSETTS. 

The  harbor  of  Hyannis  lies  on  the  south  shore  of  the  peninsula  of 
Gape  God,  about  15  miles  to  the  westward  of  the  heel  of  the  cape^  and 
is  an  important  harbor  of  refuge.  (For  map  see  page  592,  Annual 
Beport  of  1884.) 

The  mean  rise  and  fall  of  the  tide  is  about  3.75  feet. 

Original  condition. — Before  improvement  it  was  an  open  roadstead, 
exposed  to  southerly  storms. 

At  the  adoption  of  the  present  project  the  15.5  feet  depth  anchorage 
area  protected  by  the  breakwater  covered  only  about  47  acres. 

Present  project. — The  present  project,  that  of  1884,  provides  for  the 
deepening  to  15.5  feet  at  mean  low  water,  by  dredging,  of  about  36 
additional  acres  of  protected  area,  to  be  limited  on  the  west  by  a  line 
running  due  north  from  the  western  end  of  the  breakwater,  and  on  the 
north  by  a  line  running  parallel  to  the  breakwater  and  1,500  feet  from 
it,  leaving  a  berm  of  100  feet  along  the  northern  side  of  the  breakwater, 
at  a  cost  estimated  in  1884  at  $45,743.20.  A  plan  of  the  works  may  be 
found  at  page  560,  Annual  Beport  of  the  Ghief  of  Engineers  for  1885, 
and  page  804  of  1893,  and  further  information  at  page  621  of  1885. 

Amount  expended  and  results  to  June  30y  1896. — fii  the  years  1827- 
1838  a  breakwater  of  riprap  granite,  1,170  feet  long,  was  constructed, 
covering  an  anchorage  of  about  175  acres,  the  entrance  to  which  had  a 
depth  of  about  15.5  feet.  In  the  years  1852-1882  extensive  repairs  were 
made  in  increasing  the  width  of  its  base  and  the  size  of  the  stone  form- 
ing its  size  and  top.  One  hundred  and  twenty-three  thousand  three 
hundred  and  fifty  dollars  and  sixty-two  cents  was  spent  on  this  work. 
The  total  amount  expended  on  the  present  project  up  to  June  30, 1897, 
was  $37,400.02,  by  which  23  acres  of  the  36  had  been  deepened  to  15.5 
feet,  and  a  contract  for  about  $4,800  worth  of  dredging  was  made  by 
the  Hartford  Dredging  Gompany,  of  Hartford,  Oonn.,  at  21  cents  per 
cubic  yard,  under  date  of  September  14, 1896. 

Operations  during  the  past  fiscal  year. — The  work  of  dredging  under 
the  .above  contract  was  commenced  September  15  and  completed 
December  9,  1897.  Twenty-five  thousand  eight  hundred  and  three 
cubic  yards  of  material  were  excavated,  adding  about  3.6  acres  to  the 
dredged  area  protected  by  the  breakwater.  Under  the  authority  of  the 
Department,  dated  November  26,  two  25-feetwide  cuts  were  made  in 
the  channel  leading  to  the  wharf  of  the  New  York,  New  Haven  and 
Hartford  Bailroad  Company.    Amount  expended,  $6,065.51. 

This  work  was  in  the  local  charge  of  Mr.  Edward  Parrish  aa  assistant 
engineer,  with  Messrs.  G.  O.  Abell  and  Philip  S.  Spooner  as  inspectors. 

Work  required  to  complete  the  existing  project, — ^The  work  still  required 
to  complete  the  existing  project  is  the  completion  of  the  dredging  to  a 
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depth  of  15.5  feet  over  the  remaiiung  9.4  acres  of  the  proposed  anchor- 
age area. 

Operations  contemplated  far  the  fiscal  year  ending j  June  30 j  1899. — It  is 
proposed  to  apply  the  balance  on  hand  and  the  next  appropriation 
toward  the  completion  of  the  anchorage  area  inside  the  breakwater. 

HyanniB  Harbor  is  in  the  Barnstable  oolleotion  distriot,  and  Barnstable  is  the  near- 
est port  of  entry.  The  amoant  of  revenne  collected  at  Barnstable  in  the  last  calen- 
dar year  was  $5, 671. 18.  The  main  valae  of  the  harbor  is  for  a  harbor  of  refoge.  The 
nearest  light-honse  is  Hyannis  Light;  the  nearest  fortification  is  the  fort  at  Clark 
Pointy  New  Bedford,  Mass. 

Money  statement 

Jnly  1, 1S97,  balance  unexpended $6,202.86 

June  30, 18^, amoant  expended  during  fiscal  year 6,065.51 

July  1, 1898,  balance  unexpended 137.35 

(Amount  (estimated)  required  for  oompletion  of  existing  project 2, 162. 00 
Amoant  that  can  be  profitably  expended  in  fiscal  year  endin  g  June  30, 1900      2, 162. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


AMOUNTS  APPROPBIATSO. 


Pteviaw  profeeU, 


March  2, 1827 $10,650.00 

April30,1830 6,517.82 

March  2, 1831 8,400.00 

Julys,  1832 7,600.00 

March  2, 1833 5,000.00 

June28, 1834 10,000.00 

March  3, 1835 9,000.00 

March  3, 1837 5,000.00 

July  7, 1838 8,764.00 

August  30;  1852 5, 000. 00 


July  11, 1870 $12,000.00 

March  3, 1871 10,000.00 

March  3, 1873 10.000.00 

June23, 1874 5,000.00 

June  18,  1878 3,000.00 

March  3,1879 2,500.00 

March  3, 1881 5,000.00 

Total 123,431.82 


ExxBHng  projeoi. 

Augusts,  1886 $10,000.00 

August  11, 1888 10,000.00 

September  19,  1890 8,000.00 

July  13, 1892 6,000.00 

August  18,  1894 3,500.00 

June3, 1896 6,000.00 

Total 43,500.00 

Beceiyed  from  sale  of  material 20. 68 


Total 43,520.68 


Contract  in  force. 


Ck»]itraotor. 

Date  of  ap- 
proyal. 

To  commence. 

To  complete. 

Thtt Hertford  Drodirlnff  Co. ...••...•....-...• 

Oct.  10,1896 

aMay  1, 1897 

Aug.    1.1807 

a  Extended  to  permit  of  contractor  finishing  other  work. 

BNa  98 67 
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OOMMXBGIAL  STATISTICS. 


The  oommeroe  arriving  and  leaving  Hyannie  Harbor,  MaasaohnBettB,  by  wator 
dnring  the  calendar  year  ending  December  81. 1897.  is  estimated  as  follows  (based 
mainly  apon  reports  received  from  Mr.  Thatcher  T.  Hallett.  collector  of  cnstomsi 
Barnstable^  Mass.,  and  Messrs.  T.  Crocker  A  Sons,  Hyannis,  Mass.) : 


OUm  of  goods. 


1899. 


1S97. 


Tobsooo  . 
Bloe. 


Tom. 


IVhm. 


Gratntand  fonge 

Togotables  aod  track . . . . . 
Live  stock  Mid  produoto. . 

Fish,  oytten,  etc 

LamDer  sad  prodaots. . . . . 

Goal,  ]niiienu,6to 

Fertilisers 

Genend  merohaDdise  . . . . . 
Bundries 


6,000 
M 


ISO 
1,800 
18,800 


460 


i.000 

900 
100 
ISO 
200 
80,000 
60 
8.900 


Tern. 
6 
9 

1,000 
80 
134 
186 
9,400 
14,600 
60 
970 


Tom. 
16 
9 

8,760 

75 
1,032 
9.850 
14,500 


Tons, 
20 


10 


1,000 


200 
2.600 

18.000 


800 


8.000 

200 


800 
101 
» 

25e 

8,001 

12.500 

SO 

1,000 

180 


Totsl. 


90,800 


48,000 


18,080 


99,696 


24,220 


25,021 


New  transportation  companies  established  daring  the  year,  none  reported. 
The  vessels  entering  and  leaving  this  waterway  are  as  follows  (each  entraace  and 
departure  together  bdng  coonted  as  one) : 


Ohanoter  or  dsss  of  serrioo. 


Number. 


Average 
draft. 


Freichttt     . 

Freif ht  msinlr 

Passenger  mauily ... . 

Fishinl 

Tngs 

Pleasiureboste 

Sail: 

Freifht 

Fisnuig  boats 

Oyster  Doats 

Pleasnrs  boats,  large. 

PleasQTS  boats,  small 
Barges 


160 
140 
100 
86 
150 
000 

ISO 
300 

10 
400 
600 

60 


JPeeU 
10 
10 
10 

7 
12 
11 

13 
4 
3 

12 
3 

14 


Toms. 
958 

loe 

200 
75 

2» 
» 

958 
18 

5 
175 

8 


C  2. 


HAEBOB  OP  REFUGE  AT  NANTUCKET,  MASSACHUSETTS. 

Nantucket  Harbor  is  the  only  well-protected  harbor  on  Nantacket 
Sound  between  the  harbors  of  Marthas  Vineyard  (Vineyard  Haven  and 
Edgartown)  and  Provincetown,  a  distance  of  about  100  miles,  except 
the  small  harbor  of  H^annis,  on  the  other  (the  north)  side  of  Kantucket 
Sound.  The  navigation  of  this  sound  is  intricate  and  dangerous  by 
reason  of  numerous  shoals.  Nantucket  Harbor  has  a  considerable  area 
with  a  depth  of  water  in  excess  of  12  feet,  and  the  object  of  the 
improvement  is  to  make  it  a  harbor  of  refdge  for  vessels  plying  between 
ports  north  and  south  of  Gape  Ood,  estimated  to  be  50,000  annually. 
In  the  memorial  to  Congress  on  which  the  first  appropriation  for  this 
harbor  of  refuge  was  based  it  was  stated  that  more  than  500  vessels 
had  been  wrecked  in  the  vicinity  of  the  island.  (For  map  of  harbor 
see  page  423,  Annual  Eteport  of  1880,  and  page  576  of  Beport  of  1885.) 

The  mean  rise  and  fall  of  the  tide  is  about  3  feet. 

Original  conditions.^-At  the  adoption  of  the  present  project  no  jetties 
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existed,  and  the  channel  entrance  was  barred  by  a  shoal  of  1.5  miles 
width  on  which  there  was  only  6  feet  depth  of  water  at  low  tide,  the 
channel  being  very  crooked  and  subject  to  changes  in  location. 

Fresent  project — ^The  present  approved  project,  that  of  1880,  as  modi- 
fied in  1885,  provides  for  the  construction  of  two  jetties  as  training 
walls,  one  on  each  side  of  the  harbor  entrance,  planned  so  as  to  aUow 
the  tidal  current  to  assist  in  scouring  out  and  maintaining  a  good  chan- 
nel, and  for  the  completion  of  the  work  by  dredging  where  necessary, 
to  obtain  a  depth  of  from  12  to  15  feet  at  low  water  in  this  channel,  all 
at  a  total  cost  estimated  in  1886  at  $375,000. 

A  plan  of  the  works  may  be  found  at  page  578,  Annual  Eeport  of  the 
Ohief  of  Engineers  for  1885,  and  page  806  of  1893;  and  further  infor- 
mation at  page  436  of  1880,  page  544  of  1881,  page  595  of  1884,  and 
pages  563,  575,  578  of  1885. 

Amount  expended  and  results  to  June  30^  1897. — ^The  funds  appro- 
priated from  1829  to  1844,  $45,734.75,  were  expended  inineffectual  dredg- 
ing of  an  entrance  channel.  The  amount  expended  on  the  present 
project  up  to  June  30, 1897,  was  $217,291.78,  by  which  the  west  jetty 
had  been  built  to  4,255  feet  lengtii,  of  which  3,955  feet  length  was  to 
fidl  height,  and  300  feet  of  partial  section,  and  the  jetty  strengthened 
and  leveled  up  at  points  where  it  had  settled  and  been  somewhat 
washed  down;  the  east  jetty  had  been  built  up  to  its  fiQl  height  for  a 
length  of  834  feet  from  the  shore  end,  then  the  foundation  laid  for  a 
length  of  191  feet,  then  came  a  gap  of  160  feet,  then  1,300  feet  raised  to 
half-tide  level,  then  2,145  feet  raised  to  1.5  feet  below  low- tide  level, 
and  the  remaining  distance  of  210  feet  (the  total  length  from  the  shore 
end  being  4,840  feet)  raised  to  1.5  feet  below  mean  low  water,  and  a 
mound  of  heavy  stone  built  to  protect  a  lantern  staff  near  the  present 
end  of  the  jetty. 

In  December,  1896,  during  an  unusually  severe  storm,  a  breach  was 
made  between  the  ocean  and  the  head  of  the  harbor,  at  what  is  called 
the  ^^Haulover."  Eeports  thereon  were  submitted  in  January  and  Feb- 
ruary, and  a  more  detailed  report,  after  a  careful  examination  of  the 
existing  conditions,  was  submitted  in  May,  1897. 

The  breach  does  not  appear  to  have  caused  any  perceptible  change 
in  the  depth  of  water  at  the  harbor  entrance,  but  to  avoid  narrowing 
this  entrance  too  much  while  the  breachway  was  operative,  it  was 
deemed  advisable  to  extend  the  west  jetty. 

There  is  now  a  depth  of  8  feet  in  the  channel,  which  before  improve- 
ment was  limited  to  6  feet. 

Operations  during  tlie  past  fiscal  year. — ^The  amount  expended  during 
the  past  fiscal  year  was  $21,689.98. 

The  contract  for  jetty  work  in  progress  at  the  beginning  of  the  fiscal 
year  was  completed  in  September.  Nine  thousand  six  hundred  and 
twenty-five  tons  of  stqjue  were  placed  in  the  west  jetty,  extending  the 
same  by  about  1,000  feet  in  length,  raised  to  the  level  of  1.5  feet  below 
mean  low  water,  with  mounds  every  200  feet  extending  above  high 
water.  The  light  on  this  jetty  was  tiden  moved  to  the  outer  end  of  the 
new  work. 

For  dimensions  of  jetty  and  method  of  construction  see  Annual 
Beport  of  the  Ohief  of  Engineers  for  1896,  Part  I,  page  627. 

In  October  a  contractor  who  failed  to  complete  his  contract  in  1895 
completed  the  removal  of  mooring  stones  from  the  channel. 

A  minor  survey  of  the  jetties  and  jetty  channels  was  made  in  Octo- 
ber and  map  platted. 
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A  light  was  maintained  near  the  outer  end  of  each  jetty  during  the 
year. 

This  work  was  in  the  local  charge  of  Mr.  Edward  Parrish  as  assistant 
engineer,  with  Mr.  Sidney  Fisher  as  inspector. 

Work  required  to  complete  the  existing  project. — ^The  work  required  to 
complete  the  existing  project  is  the  raising  of  the  incomplete  parts  of 
the  east  jetty,  the  farther  extension  of  both  jetties,  and  the  excavation 
by  dredging  of  so  much  of  the  channel  as  may  not  be  excavated  by 
tidal  scour. 

Operations  contemplated  for  the  fiscal  year  ending  June  30^  1899. — ^It  is 
proposed  to  extend  the  west  jetty,  if  funds  are  available. 

Nantucket  is  in  the  Nantnoket  ooUeotion  district  and  is  a  port  of  entry.  No  rere- 
noe  was  collected  daring  the  last  calendar  year.  The  valae  of  the  harbor  is  mainly 
as  a  harbor  of  refage.  The  nearest  lieht-hooses  are  Nantacket  Cliff  and  Brant  Point 
lights.    The  nearest  fortification  is  the  fort  at  Clark  Point;  New  Bedford,  Maes. 

Money  statement, 

Jaly  1, 1897,  balance  unexpended $22,70as 

June  90;  1898,  amount  expended  during  fiscal  year 21,689.96 

July  1, 1898,  balance  unexpended 1,018.34 

July  1, 1898,  outstanding  UabiUties 85.65 

July  1;  1898,  balance  ayailable 


(Amount  (estimated)  required  for  completion  of  existing  project 135^  000.00 
Amount  that  can  be  profitably  expended  in  fiscal  yearendingJune30,190O  lOG,  000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  oiyil  act  of  Jane  4, 1897. 


AMOUNTS  APPROPRIATED. 

Previou$  projects. 


May  28, 1828,  surrey  . 

March  2, 1829 

March  2, 1831 

July  3, 1832 


$300.00 

30,000.00 

8,265.00 

6,000.00 


June  14,1844 $1,169.15 

Total 45,734.75 


Exiiiing  project. 


July  14.1880  .. . 
March  8, 1881... 
August  2, 1882.. 
July  5, 1884  .... 
August  5, 1886.. 
August  11;  1888. 


$50,000.00 
25,000.00 
25,000.00 
10.000.00 
15,000.00 
20,000.00 


September  19, 1890 $25,000.00 

July  18, 1892 25,000.00 

August  18, 1894 25,000.00 

June  3, 1896 20,00a00 

Total 240;  000.00 


Contract  in  force. 


Date  of 
approval. 

To  oommeno«. 

Contraotor. 

Atout«rend 
of  east  Jetty. 

Balance  of 
work. 

To  complete. 

S.  &  E.  S.  Bolden 

Oct.  12,1896 

Oct.  15,1896 

Kay  IS.  1897 

Boo.   1ft,  IS» 
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GOMMSRCIAL  STATISTICS. 


The  commerce  arriving  and  leaving  Nantacket  Harbor,  Massachnsetts,  by  water 
daring  the  calendar  year  ending  December  31, 1897,  is  estimated  as  follows  (based 
mainly  upon  reports  received  by  Mr.  Arthur  B.  Enas,  collector  of  customs,  and  other 
citizens  of  Nantacket) : 


G9m8  of  goods. 


1802. 


1803. 


1804. 


1805. 


1806. 


1807. 


Tobacco 

Rice 

Grains  and  forage 

Vegetables  and  truck 

Live  stock  and  prodaots. 

Fish,  oysters,  eto 

Naval  stores 

Lumber  and  products .... 

Coal,  minerals,  eto 

Fertilizers 

Machinery 

General  merchandise .... 
Sundries 


Tont, 
60 
« 
610 


1,500 
7,000 
1,000 
150 
1,500 
1.800 


Tom, 

70 

60 

600 

600 

15 

400 

10 

1,500 

7,500 

600 

100 

1,600 

2,000 


Tont. 


40 
650 
600 

20 

450 

10 

1,500 

8,000 

400 

150 

1,560 

160 


Tons. 

40 

2 

871 

415 

5 

500 

8 

1,000 

7,000 

480 

30 

1,560 

213 


Tont. 

80 

8 

800 

840 

6 

400 

3 

1,200 

8,000 

16 

2,000 

1,600 

500 


Tont. 
35 

4 

400 

825 

10 

500 

2 

1,400 

10,000 

25 

1,500 

2,000 

500 


Total. 


18,708 


14,065 


13,530 


11.624 


14,488 


16,701 


New  transportation  companies  established  daring  the  year,  none. 
The  vessels  entering  and  leaving  this  waterway  are  as  follows  (each  entrance  and 
departnre  together  being  counted  as  one) : 


Character  or  class  of  service. 


Steam: 

Freight  and  passenger 

Freight^  mainly 

Passenger,  mamly 

Fishing 

Tugs 

Pleasure  boats 

Bail: 

Freight 

Fishing  boats 

Pleasure  boats,  large . . 

Pleasure  boats,  small. . 


Number. 


460 
25 

100 
20 
25 
50 


50 
100 
400 


Average 
draft. 


Feet. 


Avornge 
tonnage. 


Tons, 

600 

100 

200 

6 

6 

5 


C3. 

IMPROVEMENT  OF  VINEYARD  HAVEN  HARBOR,  MASSACHUSETTS. 

Vineyard  Haveu  is  a  deep  indeDtation  in  the  northern  shore  of  the 
island  of  Marthas  Vineyard,  on  the  southern  side  of  Vineyard  Sonnd. 
It  is  trian^lar  in  form  and  faces  the  northeast.  The  width  of  the 
mouth  of  the  harbor^  or  the  distance  between  the  x>oints  of  land  on  the 
east  and  west  sides  of  the  entrance,  known  as  East  Chop  and  West 
Chop,  is  about  1.25  miles,  and  from  a  line  connecting  the  chops  to  the 
narrow  southerly  end  of  the  harbor,  at  which  is  situated  the  town  of 
Vineyard  Haven,  the  distance  is  about  1.75  miles.  The  entire  area  of 
the  harbor  between  the  shore  lines  is  about  949  acres,  of  which  some 
657  acres  have  a  depth  of  not  less  than  15  feet.  The  mean  rise  and  fall 
of  the  tide  is  1.7  feet. 

Original  condition. — ^At  the  mouth  of  the  harbor  the  wearing  away 
of  the  chops  by  the  action  of  the  waves  in  storms  had  been  noted  for 
many  years.  The  former  site  of  a  light-house  on  V^/'est  Chop  had 
entirely  disappeared.  The  debris  was  carried  by  the  current  into  the 
harbor,  where  it  formed  shoals,  which  were  gradually  impairing  the 
anchorage  capacity,  especially  in  the  upper  part  of  the  harbor.  (For 
map  of  harbor  see  p.  580  of  Annual  Beport  of  1887.) 
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Finn  of  improvement — ^The  present  approved  project,  that  of  1887  u 
modified  in  1889.  provides  for  the  protection  of  the  chops  (or  headlands) 
from  erosion  and  the  intervening  harbor  firom  being  filled  by  the  eroded 
material,  the  whole  to  be  done  by  means  of  stone  sea  walls  and  jetties, 
to  be  built  along  the  beach  in  front  of  the  blaffo  at  both  headlands, 
all  at  a  total  cost  estimated  in  1889  at  $60,000. 

A  description  of  the  work  may  be  found  at  page  694,  Annual  Bepoit 
of  the  Chief  of  Engineers  for  1882,  page  677  of  1887,  and  page  612  of 
1889,  and  a  map  of  the  same  at  page  812  of  1893.  • 

Amount  expended  and  results  to  June  30^  1897. — ^The  amount  expended 
to  June  30, 1897,  was  $42,833.30,  by  which  there  had  been  built  a  sea 
wall  960  feet  long,  a  jetty  60  feet  long,  and  6  smaU  spurs  extending 
back  from  the  sea  wall  to  the  foot  of  the  bluff  on  the  East  Ohop;  a  sea 
wall  880  feet  long  and  3  jetties,  160, 136,  and  280  feet  long,  a  wharf  and 
a  short  stone  breakwater  60  feet  in  length,  near  the  end  of  the  wharf 
on  the  West  Ohop,  and  270  feet  length  of  riprap  wall  along  the  low 
water  line  in  front  of  the  bluff  on  the  east  side  of  the  West  Chop. 

OperationB  during  the  past  fiscal  year. — ^The  amount  expended  daiiog 
the  past  fiscal  year  was  $10,697.96. 

At  the  commencement  of  the  fiscal  year  the  work  of  constractmg 
riprap  walls  and  jetties  was  in  progress  under  contract  with  Mr.  Wil 
liam  S.  White,  of  Bockland,  Me.,  at  $1.96  per  ton  of  stone  in  positioD. 
All  work  under  the  contract  was  completed  on  September  30, 1897. 
Four  thousand  nine  hundred  and  seventy-four  tons  of  stone  were 
placed,  by  which  2,130  feet  (making  2^400  feet  in  all)  of  riprap  wall 
were  constructed  along  the  low-water  hue  in  front  of  the  blu£f  on  the 
east  side  of  the  West  Chop,  and  13  short  jetties  running  in  from  the 
sea  wall  to  the  foot  of  the  bluff;  and  on  the  East  Chop  260  feet  of  sea 
wall  were  constructed,  together  with  1  jetly  running  into  the  foot  of  the 
bluff,  completing  all  proi>osed  work. 

For  dimensions  of  walls  and  details  of  construction  see  Annual  Beport 
of  Chief  of  Engineers  for  1896,  Part  L  page  632. 

This  work  was  in  the  local  charge  of  Mr.  Edward  Parrish  as  assistant 
engineer,  with  Mr.  Arthur  J.  Ober  as  inspector. 

Worlc  required  to  complete  ihe  existing  project. — ^No  fiirther  work 
required. 

ViDeyard  Hayen  is  in  the  Edgartown  ooUeotion  district.  Edgartown  is  the  netn^ 
port  of  entry.  The  amount  of  revenne  coUeoted  at  Edgartown  in  the  last  ^^^ 
year  wae  $782.12.  The  nearest  light-houses  are  those  on  East  and  West  Chops.  Tot 
nearest  fortification  is  the  fort  at  Clark  Point,  New  Bedford,  Mass. 

Money  statement. 

Jnly  L 1897,  balance  nnexpended ll^ilfiS.^ 

June  30, 1898,  amount  expended  daring  fiscal  year 10,  fiS'?-* 

Jnly  1, 1898,  balance  unexpended 3,468.74 


AMOUirrS  APPROPRIATED. 

ISxUHng  project, 

August  11, 1888 $35,55 

September  19, 1890 10;(»; 

July  13, 1892 7,5^ 

August  18, 1894 7,W5 

June  8, 1896 7,flOO 

Total 67,000 


APPENDIX   C — ^REPORT   OP  MAJOR  LOCKWOOD.  903 

Coniraet  inforoe^ 


Bate  of 
•pprovaL 

To  complete. 

—    f.  —  . 

App.a8,lW7 

May  1,1897 

Nov.    1,1897 

COMMERCIAL  STATISTICS. 


The  commerce  arriving  at  and  leaving  Vineyard  Haven  Harbor,  Massachusetts,  by 
water  daring  the  oalendar  year  ending  December  31,  1897,  is  estimated  as  follows 
(based  mainly  upon  reports  received  from  Mr.  H.  B.  Dick,  Weather  Bureau  Service, 
Vineyard  Haven,  Mass.) : 


CIms  of  goods. 


1892. 


1808. 


1896. 


1897. 


Cotton  and  prodocto 

Tobacco , 

Rice 

Grain  and  forase , 

Vegetablea  and  tmok , 

LiTo  atock  and  prodnets. . 

Fish,  oysters,  ate , 

Naval  stores 

Lumber  and  prodnoto  ... 

Coal,  minerals,  eto , 

Fertilizers , 

Machinery , 

General  merohuidiae . . . . . 
Sondries 


20 
16 
46 
2,600 
16 
200 
500 


Tont, 

20 

16 

46 

2,500 

16 

200 

500 


2,600 
8,000 
60 
100 
6,000 
1.600 


2,600 
8,000 
60 
100 
6.000 
1,600 


Am. 
40 
16 
46 

800 
16 
200 
600 

80 

860 

62,000 

60 


6.000 


Tons. 
86 

16 

60 

1,100 

80 

160 

700 

10 

900 

47.000 

40 

60 

8,600 


font. 

2Vm#. 

60 

50 

6 

7 

50 

80 

2,000 

2.000 

80 

80 

200 

160 

1.500 

1.500 

20 

16 

8.000 

10,000 

48,000 

50,000 

100 

76 

50 

66 

6.000 

7,450 

1.500 

1.500 

Total. 


20.446 


20,446 


69,676 


68,681 


62,515 


78,862 


New  transportation  companies  established  during  the  year,  none. 
The  vessels  entering  and  leaving  this  waterway  are  as  follows  (each  entrance  and 
departure  together  being  counted  as  one) : 


Character  or  class  of  sonioe. 


Nnmbor. 


Average 
draft. 


Average 
tonnage. 


Steam: 

Freight  and  passenger 

Freight  mainly 

passenger  mainly 

Fishing 

Tags 

Fleasnreboate 

Sail: 

Freight 

FishWboato 

Ovster  boate 

Fleasnre  boats,  large . . 

Pleasnre  boats,  small . 
Barges 


800 
200 
60 
76 
400 
600 

6,000 

400 

12 

400 

800 

1,200 


Feet, 

6 
10 

6 
11 
12 

9 

12 
0 
6 

12 

4 
16 


Tont. 


160 
250 
160 
160 
110 
90 

600 
100 

20 
lOO 

15 
1,200 


C  4. 

IMPROVEMENT  OF  WOODS  HOLE  CHANNEL,  MASSACHUSETTS. 

This  harbor  is  on  the  north  side  of  Vineyard  Sonnd,  and  is  divided 
into  Great  Harbor  and  Little  Harbor.  Ilie  name  of  Woods  Hole  is 
also  applied  to  the  a^oining  strait  or  channel  which  connects  the  waters 
of  Buzzards  Bay  with  Vineyard  Sound  and  separates  the  chain  of 
islands  known  as  the  Elizabeth  Islands  from  the  soulhwestern  extrem- 
ity of  the  peninsula  of  Gape  God. 

Original  condition. — ^Before  improvement  the  entrance  to  Little  Har- 
bor was  obstructed  by  a  bar  with  but  7.5  feet  of  water  on  it  at  mean 
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low  water.  Great  Harbor  has  ample  depth.  The  site  of  the  whams 
and  basins  of  the  United  States  Fish  Commission  and  BevenneMariDe 
was  a  submerged  point  of  land  extending  from  the  shore  of  the  harbor. 
In  the  strait  the  channels  were  crooked  and  obstructed  by  nameroiis 
bowlders,  and  the  velocity  of  the  earrents  at  certain  stages  of  the  tide 
was  firom  4  to  5  miles  per  hour. 

Plans  of  improvement — ^The  project  of  1879  provided  for  making  a 
channel  through  the  bar  at  the  entrance  to  Little  Harbor  and  widen- 
ing and  deepening  the  channel  in  the  strait  The  project  of  1883, 
extended  in  1884  and  1886,  provided  for  the  construction  of  a  retaining 
wall  on  the  shore,  a  hollow  pier  and  wharves  for  the  use  of  the  United 
States  Fish  Commission,  and  to  serve  also  as  a  coaling  station  for  ves- 
sels of  the  Revenue  Marine  and  other  branches  of  the  public  service, 
and  as  a  harbor  of  refuge,  all  of  which  was  completed  in  1888.  In  the 
project  of  1895,  which  is  the  present  approved  project,  it  is  proposed 
to  give  the  channel  through  the  strait  and  its  southeastern  branch  a 
width  of  800  feet  and  a  low- water  depth  of  13  feet,  at  an  estimated  cost 
of  $396,000. 

Amounts  expended  and  results  up  to  June  30^  1897.-^The  amonnt 
expended  up  to  June  30, 1897,  was  $113,621 .91.  The  first  appropriation, 
that  of  1852,  had  been  expended  in  building  a  breakwater,  which 
proved  beneficial  by  arresting  an  influx  of  sand  into  Oreat  Harbor. 
With  the  appropriation  of  1879  the  depth  of  water  at  entrance  to  Lit- 
tie  Harbor  had  been  increased  from  7.5  to  10  feet,  and  a  direct  channel 
made  120  feet  wide  and  9  feet  deep  through  the  strait,  benefiting  greatly 
the  commerce  of  Buzzards  Bay.  The  wharves  and  piers  had  been  com- 
pleted in  1888,  and  a  breach  made  in  the  east  pier  wall  by  storms  and 
the  wharves  had  been  repaired  in  1895.  A  survey  of  the  strait  and  Lit- 
tle Harbor  had  been  made,  and  report  with  project  and  estimate  for 
further  improvement  was  submitted  August  17. 1895.  (See  p.  750  and 
p.  72,  Annual  Bei)ort  Chief  of  Engineers,  1895.)  A  contract  for  aboat 
(18,000  worth  of  dredging  and  removing  bowlders  had  been  entered 
into  with  Mr.  Charles  W.  Johnston,  of  Philadelphia,  Pa.,  under  date 
of  April  12, 1897,  at  17.75  per  cubic  yard. 

Operations  during  the  past  fiscal  year. — ^The  amount  expended  during 
the  past  fiscal  year  was  $19,955.50.  Owing  to  the  large  amoont  of 
summer  travel  through  the  narrow  channel  to  be  improved,  the  con- 
tractor did  not  commence  work  until  the  4th  of  Decemb^.  Between 
that  date  and  the  27th  of  the  same  month  two  cuts,  each  35  feet  in 
width  and  13  feet  in  depth,  were  dredged  through  the  shoal  at  the  east- 
em  entrance  to  the  channel,  2,450.68  cubic  yards  of  sand  and  bowlders 
being  removed. 

This  work  was  in  the  local  charge  of  Mr.  Edward  Parrish  as  assist- 
ant engineer,  with  Mr.  Arthur  J.  Ober  as  insi>ector. 

Worlc  required  to  complete  the  existing  project.— The  work  required  to 
complete  the  existing  project  is  the  widening  and  deepening  the  cban- 
nel  through  the  strait. 

Operations  contemplated  for  the  fiscal  year  ending  Jum  30jl899.-'lt\^ 
proposed  to  expend  the  available  funds  in  widening  and  deepening  tbe 
channel  through  the  strait. 

Woods  Hole  is  in  the  Barnstable  eollection  distriot.     New  Bedford  is  the  neirest 

Sort  of  entry.     The  amotiiit  of  revenne  collected  in  the  last  calendar  year  was,  *i 
amstable,  $5,671.18,  and  at  New  Bedford,  $2,389.51.    The  neatest  light-honse  u 
Kobska  Light.    The  neareat  Ibrtifioation  is  the  fort  at  Clark  Point,  New  Bedford, 
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Money  statement 

Jnly  1, 1897,  balance  unexpended $19,978.01 

Jane  30, 18SKB,  amount  expended  during  fiscal  year 19, 955. 50 

July  ly  1898,  balance  unexpended 22.51 

{Amount  (estimated)  required  for  completion  of  existinff  project 376, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1900  150;  000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


AMOUNTS  APPROPRIATED. 

August  10, 1852 $2,600.00 

March  3, 1879 15,000.00 

August  2, 1882 52,000.00 

July  5, 1884 25,000.00 

August  5, 1886 14,500.00 

March  2, 1895 5,000.00 

June  3, 1896 20,000.00 

Total 134,000.00 

December  5,  1895,  unexpended  balance  deposited  to  the  credit  of  the 

United  States  Treasurer 400.08 

Total 133,599.92 


Conir€U!t  in  foree. 


Contractor. 

Date  of 
approval. 

Tooommence. 

To  complete. 

Ch&rles  W.  Jolinston 

May    8,1897 

aMay  1,1897 

Deo.   31,1897 

a  Extended  to  September,  1897. 


COMMBRCIAL  STATISTICS. 


The  commerce  arriving  and  leaving  Woods  Hole,  Mass.,  by  water  durinj^  the  cal- 
endar year  ending  December  31,  1897^  is  estimated  as  follows  (based  mainly  upon 
reports  received  &om  Ifo.  Walter  D.  Luscombe,  of  Woods  Hole,  Mass.) : 


Clans  of  goods. 


1894. 


1895. 


1896. 


1897. 


Grains  and  forage 

Vegetables  uid  truck 

Live  stock  and  prodacts.... 

Fish,  oysters,  etc 

Naval  stores 

Lumber  and  products 

Coal,  minerals,  and  products 

Fertilisers 

General  merchandise 

Total 


Tont. 
2,275 

128 

158 

6 

2,170 

2,025 

100 

1,115 


7,976 


Tom, 

150 

225 

5 

4,000 

4,000 

50 

1,082 


11,785 


Tont. 

8,000 

9 

150 

200 

15 

3,900 

5,000 

75 

1,200 


18,549 


Tofu. 

3,500 

15 

170 

210 

28 

4,000 

5,500 

200 

1,200 


14,828 
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New  transportation  companies  established  during  the  year,  none. 
The  yessels  entering  ana  leaving  this  waterway  are  as  follows  (each  entrance  and 
departure  together  being  counted  as  one) : 


ChtfMter  or  oIma  of  serrice. 


Komber. 


ATvage 
dxaft. 


Steam: 

Freight  and  pasaengor 

Freight,  mainlv 

Paaaenger,  mainly 

Fiahlng 

Tugs 

Pleaanre  boats 

8aU: 

Freight 

Fiahing  boats 

Pleasure  boats,  large . . 

Pleasure  boata,  small  . 


400 
100 
300 
60 
40 
lOO 

60 
100 

85 
»0 


10 
7 

11 
8 

10 

10 

8 
8 

4 
8 


IVms. 


20 
M 
30 
8Si 
100 

150 
60 
15 
6 


cs. 

mPROVEMENT  OF  NEW  BEDFORD  HARBOR,  MASSACHnSETTB. 

New  Bedford  Harbor  is  an  estnary  of  Buzzards  Bay  and  is  tiie  port 
of  the  cities  of  New  Bedford  and  Fairhaven,  Mass.  New  Bedford  is  an 
important  port  of  entry.  It  is  largely  interested  in  mannfactores,  those 
of  cotton  predominating,  and  has  an  extensive  commerce  in  addition  to 
its  whale  fisheries.  The  population  of  New  Bedford  and  Fairhayen  in 
1890  was  about  45,000. 

The  mean  rise  and  fidl  of  the  tide  is  about  4.2  feet. 

Original  condition. — ^Before  improvement  the  channel  had  a  ruling 
depth  of  about  12.5  feet  at  mean  low  water. 

At  the  adoption  of  the  present  project  the  channel  was  winding  and 
about  15  feet  deep. 

Plan  of  improvement — ^The  project  of  1887,  which  provided  for  a  chan- 
nel 200  feet  wide  and  18  feet  deep  at  mean  low  water  from  Buzzards 
Bay  to  New  Bedford,  at  an  estimated  cost  of  $35,000,  has  been  practi- 
cally completed.  The  present  approved  project,  that  of  1895,  provides 
for  dredging  an  anchorage  area  one-half  mile  long,  000  feet  wide,  and 
18  feet  deep  at  mean  low  water  on  the  north  side  of  the  channel  lead- 
ing from  New  Bedford  to  Fairhaven. 

A  description  of  the  works  may  be  found  at  page  514,  Annual  Beport 
of  the  Ohief  of  Engineers  for  1888,  and  a  plan  of  the  same  in  House 
Ex.  Doc.  No.  86,  Fiftieth  Congress,  first  session,  and  at  page  816,  Annual 
Report  for  1893 ;  also  at  page  672,  Annual  Beport  for  1896,  and  in  Hbuse 
Ex.  Doc.  No.  59,  Fifty-fourth  Congress,  first  session. 

Amount  expended  and  results  up  to  June  30^  1897. — ^The  total  amount 
expended  to  June  30, 1897,  was  $80,643.08,  of  which  $17,691.37  had 
been  expended  in  1836-1839  in  removing  a  wreck  and  dredging  the  sand 
bar  which  had  been  formed  by  it;  $20,000  had  been  expended  in  1875 
to  1877  in  completing  a  channel  300  feet  wide  and  15  feet  deep  from 
the  deep  water  above  Palmers  Island  to  the  wharves  of  New  Bedford, 
and  $42,951.71  since  1888  in  deepening  the  channel  to  18  feet  at  mean 
low  water  for  a  width  of  200  feet  from  the  wharves  in  New  Bedford  to 
the  deep  water  of  Buzzards  Bay,  and  in  adding  11  acres,  by  dredging, 
to  the  18- foot  anchorage  area  in  the  upper  harbor. 

Operations  during  the  past  fiscal  year. — ^The  amount  expended  daring 
the  past  fiscal  year  was  $4,001.71. 

No  operations  were  in  progress  during  the  year,  and  at  the  date  of 
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this  report  the  improved  chanDel  and  anchorage  areas  are  in  good  con- 
dition.   Fnrther  dredging  awaits  farther  appropriations. 

New  Bedford  Harbor  is  in  the  New  Bedford  oolleotion  district,  and  ia  a  port  of 
entay.  The  amount  of  reyenue  collected  in  the  last  calendar  year  was  $2,889.61. 
The  nearest  light-houses  are  Clark  Point  Lieht  and  the  lights  in  New  Bedford  Har- 
bor.   The  nearest  fortification  is  fort  at  ClanL  Point,  Massachusetts. 

Money  statement. 

July  1^  1897,  balance  unexpended $2,057.29 

June  80, 1898,  amount  expended  during  fiscal  year 1,944.42 

July  1, 1898, balance  unexpended 112.87 

(Amount  (estimated)  required  for  completion  of  existlnff  project 47, 689. 83 
Amount  tnat  can  be  profitably  expended  in  fiscal  vear  ending  June  80, 1900    47, 689. 88 
Submitted  in  compliance  with  requirements  of  sections  2  of  riyer  and 
harbor  acts  of  1866  and  1867  and  of  sundry  ciyil  act  of  June  4, 1897. 


AMOUNTS  APPBOPRIATED. 

July  4, 1836 $10,000.00 

July  7, 1838 7,691.37 

March  3, 1875 10,000.00 

August  14, 1876 10,000.00 

August  11,  1888 10,000.00 

September  19, 1890 10,000.00 

July  13, 1892 7,500.00 

August  18, 1894 7,500.00 

June3, 1896 10,000.00 

Total 82,691.37 

Received  from  sale  of  material : 9.00 

Total 82,700.37 


COMMBRCIAL  STATISTICS. 


The  commerce  arriying  and  leaving  New  Bedford,  Mass.,  by  water  during  the  cal- 
endar years  1893-1897  is  estimated  as  follows  (based  mainly  upon  reports  received 
from  Mr.  Z.  W.  Pease,  collector  of  customs,  New  Bedford,  Mass.): 


Class  of  goods. 


1883. 


1894. 


1805. 


1888. 


1887. 


Cotton  and  prodacts 

Tobacco , 

Grains  and  forago 

Vegetables  and  track 

Live  stock  and  prodncts 

Fish,  oysters,  etc , 

Karalstortts 

Lumber  and  prodoots 

Coal,  minerals,  and  products. 

FertiUzers 

General  merohaadiae 

Sundries , 


Total. 


Tom. 

18,600 

5 

21,000 

660 

aoo 

6,600 


2,600 
460,000 


108,000 
88,000 

829,866 


2bfw. 

10,600 

U 

24,400 

2,630 

100 

2,378 

1,276 

21,400 

450,000 


69,615 


681,212 


IVMIf. 

0,086 

80,470 

2,920 

160 

1,783 

1,275 

22,600 

617,876 

60 

62,160 

11,666 

650,428 


Ton». 

22,400 

60 

16,000 

7,100 

600 

8,260 


88,600 

660,000 

150 

100,000 

10,000 

841,950 


Totu. 

16,000 

40 

20,000 

6,000 

400 

2,500 

25 

86.000 

600,000 

200 

76,000 

16,000 

668,165 
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New  transportation  oompaniea  established  daring  the  year,  none  reported. 
The  yessels  entering  and  leaving  this  waterway  are  as  follows  (eaon  entranoe  and 
departure  together  being  counted  as  one: 


Chartcter  or  dau  of  service. 


Knmber. 


ATer»ge 

draft. 


ATarage 
tonnage. 


Steam: 

Freight  and  paanenger. 

Vreight  maiuly 

Paaaenger  mainly 

Tnga 

Pleaaore  boata 

8aU: 

ITreight 

Fishing  boata 

Pleaanre  boats,  large. .. 

Pleaaore  boata,  amall. . . 
Barges 


700 
400 
600 
600 

250 

1,000 
560 
400 

1,000 
850 


8 
17 
8 
8 
8 

IS 
5 
9 
6 

18 


Tim*. 


80 
50 
50 

1,100 
10 
40 
10 

1.000 


C6. 

IMPROVEMENT  OP  CANAPITSIT  CHANNEL,  MASSACHUSETTS. 

This  waterway  lies  aboat  20  miles  south  of  New  Bedford,  mnning 
between  the  islands  of  Guttyhank  and  Nashawena,  Massachusetts,  and 
connecting  the  waters  of  Vineyard  Sound  and  Buzzards  Bay. 

The  object  of  the  improvement  is  to  make  this  channel  safe  for  the 
use  of  light-draft  sailboats,  and  also  especially  of  the  surf  boats  belong- 
ing to  the  life-saving  station  of  this  dangerous  locality. 

Original  condition. — Before  improvement  the  sand  shoals  and  numer- 
ous bowlders  made  this  passage  specially  dangerous  to  the  life-saving 
station  boats  and  other  shallow-draft  row  and  sail  boats. 

Flan  of  improvement — ^The  present  approved  project,  that  of  1891, 
provides  for  the  widening  and  deepening  of  the  present  channel  from 
Vineyard  Bound  to  Buzzards  Bay,  so  as  to  secure  a  depth  of  6  feet  at 
low  water,  with  a  least  width  of  150  feet  over  its  entire  length,  aU  at  a 
total  cost  estimated  in  1893  of  $9,800. 

A  description  of  the  work  may  be  found  at  page  645,  Annual  Report 
of  the  Chief  of  Engineers  for  1892,  and  a  plan  of  the  same  in  House 
Ex.  Doc.  No.  59,  Fifty-second  Congress,  first  session,  and  at  page  820  of 
Annual  Beport  for  1893;  and  further  special  information  on  page  820, 
Annual  Beport  for  1893. 

Amount  expended  and  results  to  June  30y  1897. — The  amount  expended 
up  to  June  30, 1897,  was  $5,236.04,  by  which  a  channel  of  66  feet  width 
and  about  5  feet  depth  at  low  water,  was  cut  entirely  through  from 
Buzzards  Bay  to  Vineyard  Sound,  and  a  contract  for  about  $3,500  worth 
of  work  was  entered  into  with  the  Hartford  Dredging  Company,  oi 
Hartford,  Conn.,  under  date  of  April  13,  1895,  at  36  cents  per  cubic 
yard,  but  they  had  only  removed  162  cubic  yards  of  material  at  the 
close  of  the  year.  The  work  heretofore  has  been  done  by  hired  labor  and 
the  use  of  the  Government  plant,  the  method  adopted  being  to  loosen 
the  very  compact  material  of  the  bottom  with  dynamite,  and  then 
remove  it  with  a  clam-shell  dredge,  at  the  time  belonging  to  the  Gov- 
ernment. 

Operations  during  the  past  fiscal  year. — Thecontract  for  dredging  work, 
in  progress  at  the  beginning  of  the  fiscal  year,  was  continued  until  Sep- 
tember 4, 1897,  when  work  was  suspended,  all  material  being  removed 
that  could  be  removed  by  the  dredge  employed.  The  remtuning  work 
was  finally  completed  in  June,  1898.  During  the  year  5,638  cubic  yards 
of  sand,  gravel,  and  small  bowlders,  and  89.108  cubic  yards  of  large 
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bowlders  were  removed  from  the  channel,  completing  the  channel  to  its 
fall  dimensions. 

Work  required  to  complete  the  existing  project. — ^The  project  is  com- 
pleted. 

Operatione  contemplated  for  the  fiscal  year  ending  June  30 j  1899. — No 
farther  work  proposed. 

Canapitsit  Channel  \s  in  the  New  Bedford  coUeotion  district.  New  Bedford  is  the 
nearest  port  of  entry.  The  amount  of  reyenne  collected  at  New  Bedford  in  the  last 
calendar  year  was  ^,389.51.  The  nearest  lighthouses  are  the  Cuttyhunk  and  Gay 
Head  light-honaes.    The  nearest  fortification  is  fort  at  Clark  Pointy  Massachusetts. 

Money  statement. 

3\i\r^  1, 1897,  balance  unexpended $4,563.96 

June  30, 18SK8,  amount  expended  during  fiscal  year 2, 529. 00 

July  1, 1898y  balance  unenended 2,034.96 

July  1, 1898,  outstanding  BabUities 1,152.55 

July  1, 1898,  balance  ayailable 882.41 

AMOUNTS  APPROPRIATBD. 

July  13, 1892 $4,800 

August  18, 1894 5,000 

Total 9,800 


Contract  in  force. 


Contractor. 

Date  of 
approyal. 

To  oommenoe. 

To  complete. 

Thf^Hiurtford  Dredinpir  Co - 

Apr.  30, 1896 

a  June  1.1896 

b  Sept     1, 1896 

aBxteaded  to  ICaroh  15, 1897. 


b  Extended  to  June  30, 1888. 


COBCMBBCIAL  STATISTICS. 


The  commerce  arrlTinff  and  leaving  Cuttyhunk,  Mass.,  by  water  during  the  calen- 
dar years  ending  December  31, 1892-1897,  is  estimated  as  follows  (based  mainly  upon 
reports  received  from  Mr.  D.  P.  Boswortb,  Cuttyhunk,  Moss.) : 


daas  of  goods. 


1882. 


1804. 


188i. 


1896. 


1897. 


Cotton  and  prodaota 

Tobacco 

Grains  and  forage 

Vegetables  and  track 

Lire  stock  and  products. 

Fish,  oysters,  etc 

Naval  stores 

Lnmber  and  prodnots . . . . . 

Coal,  minerals,  etc 

Fertilisers 

Machinery 

General  merchandise 

Sondrles 


Total. 


Tmu. 


1 
16 

8 

4 
180 

2 
40 


700 


Tons. 

1 
2 

25 
4 

10 

250 

2 

70 

50 

2 

2 

250 

40 

ToT 


Tom. 


1 

47 

10 

136 

1.000 

2.6 

1C2 

60 

6 


193 

87 


1,633.5 


Ton$. 


2 

57 

14 

140 

1,100 

3 

150 

100 

5 


200 
100 

"iTstT 


Tons. 


100 

18 

140 

2,000 

3 

100 

150 

5 


250 
150 

2,921 


Tom. 
4 

5 

110 

20 

150 

2,000 

3 

200 

200 

8 

8 

250 

175 

3,128 
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New  transportatioD  companies  eetabliehed  during  the  year,  none  rraorted. 
The  yeeaels  entering  and  leaving  this  waterway  are  as  follows  (each  entrance 
departure  together  being  counted  as  one) : 


Chanoter  or  oUsa  of  Mrvloe. 


Knmber. 


Avera^ 
draft. 


Aven^ 
tonnago. 


StMun: 

Treiffht  and  paaaengora 

Fishing 

Tugs 

Pleasnre  boats 

BaU: 

Freight 

Fishing  boats 

Pleasure  boats,  large. . . 

Pleasure  boats,  small. . . 


196 
20 
80 

100 

76 

1.700 

150 

800 


FmL 


iVnw. 
SO 

325 
») 
30 

U 
5 
80 

4 


C7. 
IMPROVEMENT  OF  TAUNTON  RIVER,  MASSACHUSETTS. 

This  river  rises  in  Norfolk  Oounly,  Mass.,  and  empties  in  Mount  Hope 
Bay.  a  part  of  Karragansett  Bay.    It  is  about  44  miles  in  length. 

The  object  of  the  unprovement  is  to  deepen  and  widen  the  channel 
BO  that  vessels  of  11  feet  draft  can  at  high  water  go  np  to  the  city  of 
Taunton,  which  for  its  extensive  manufactures  requires  large  quantities 
of  coal,  iron,  day,  molding  sand,  and  other  heavy  articles.  The  rise 
and  fall  of  the  tide  before  improvement  was  5.25  feet  at  Dighton  and 
3.4  feet  at  Taunton. 

Original  wmdition. — In  its  original  condition  the  channel  was  narrow 
and  obstructed  by  bowlders,  and  from  Berkley  Bridge  to  Taunton  its 
d&pth  was  not,  in  places,  more  than  5  feet  at  mean  high  water.  A 
vessel  of  30  tons  burden  was  as  large  as  could  go  up  to  Taunton. 

At  the  adoption  of  the  present  project  the  channel  was  limited  to  9 
feet  at  high  water,  and  was  too  narrow  and  too  much  obstructed  by 
bowlders  for  easy  navigation  by  the  craft  making  use  of  it. 

Flam  of  improvement. — The  present  approved  project,  that  of  1880, 
provides  for  the  widening  and  deepening  of  the  river  so  as  to  secure  a 
channel  of  at  least  12  feet  depth  at  high  water,  with  100  feet  width  fk'om 
its  mouth  up  to  Berkley  Bridge  (above  Dighton) ;  thence  12  feet  depth 
with  80  feet  width  (100  feet  width  at  bends)  up  to  Briggs  Shoal;  thence 
11  feet  depth  with  the  same  width  up  to  the  shipyard;  thence  11  feet 
depth  with  60  feet  width  up  to  the  Weir  Bridge,  Taunton ;  all  at  a  total 
cost  estimated  in  1893  at  $125,000. 

A  plan  of  the  works  may  be  found  at  page  606,  Annual  Beport  of  the 
Ohier  of  Engineers  for  1884,  and  page  824  of  the  Annual  Beport  for 
1893;  and  a  later  more  detailed  plan  in  House  Ex.  Doc.  No.  86,  Fiftieth 
Congress,  first  session;  and  further  information  at  page  373  of  the 
Annual  Beport  for  ISSO.page  519  of  the  Annual  Beport  for  1888,  and 
page  823  of  the  Annual  Beport  for  1893. 

Amount  ea^ended  and  results  to  June  30j  1897.— The  total  amount 
expended  up  to  June  30, 1897,  was  $180,510.11.  The  $63,000  appropri- 
ated from  1870  to  1879  secured  a  depth  of  9  feet  at  high  water  up  to 
the  head  of  navigation.  (See  p.  375,  Annual  Beport  for  1880.)  By  the 
expenditure  of  tiie  subsequent  appropriations  the  proposed  work  had 
been  practically  completed,  so  that  there  was  a  fairly  good  channel 
with  a  minimum  depth  of  11  feet  at  high  water  from  the  head  of  navi- 
gation to  Narragansett  Bay,  which,  however,  needed  widening  at  a  few 
points  at  and  below  the  lower  end  of  the  ^^Keedles." 
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Operations  during  the  past  fiscal  year. — "So  work  done  and  no  funds 
expended  daring  the  past  fisoal  year.  Further  work  awaits  further 
appropriations. 

WorJc  required  to  complete  the  existing  project. — ^There  remains  to  com- 
plete the  existing  project  the  widening  and  deepening  of  the  channel 
at  the  lower  end  of  the  ^^  fTeedles"  and  at  a  few  points  below,  and  the 
removal  of  a  small  amount  of  ledge  rock. 

OperatiorM  contemplated  for  the  fiscal  year  ending  June  30^  1899. — ^It  is 
proposed  to  continue  the  widening  and  deepening  of  the  channel  at  the 
narrow  and  shoal  places. 

Taunton  RIyot  ia  in  the  FaU  River  ooUeotion  dtstriot.  FaU  River  is  the  nearest 
port  of  entry.  The  amount  of  revenue  collected  at  Fall  River  in  the  last  calendar 
year  was  $18,400.07.  The  nearest  lisht-house  is  the  Borden  Flat  Light-House.  The 
nearest  fortinoation  is  Fort  Adams,  Newport  Harbor,  Rhode  Island. 

Money  statement. 

July  1, 1897, balance  unexpended $489.89 

July  1, 1888,  balance  unexpended 489. 89 

{Amount  restimated)  required  for  completion  of  existing  project 7, 000. 00 
Amounttnatcanbe  profitably  expended  in  fiscal  year  ending  June30,1900     7, 000. 00 
Submitted  in  compliance  with  reauirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  ana  of  sundry  civil  act  of  June  4, 1897. 


AHOUirrS  APPROPRIATED. 

Previou9  projeoU, 


July  11, 1870 $10,000 

March  3, 1871 10,000 

June  10, 1872 10,000 

March  8, 1873 10, 000 

Jane  23, 1874 10, 000 


March 8,1875 $10,000 

June  18, 1878 2,000 

March  3, 1879 1,000 


Total 68,000 

Prtswt  projeoL 


July  14, 1880 $17,600 

March3,1881 26,000 

AugU8t2,1882 26,000 

July6,1884 26,500 

September  19, 1890 7, 000 


Julyl3,1892 $7,000 

August  18, 1894 5,000 

June  3, 1896 5,000 

Total 118,000 


Efforts  were  made  to  obtain  a  statement  of  the  commerce  of  the  river  for  the  year 
ending  December  31, 1897,  but  without  success.  For  commerce  of  the  previous  six 
years  see  Annual  Report  for  1897. 


C  8. 

IMPROVEBiENT  OF  SAKONNET  RIVER,  RHODE  ISLAND. 

The  Sakonnet  Biver  is  an  arm  of  the  sea  between  the  island  of  Bhode 
Island  and  the  mainland,  extending  from  the  ocean  to  Karragansett 
Bay  around  the  head  of  Bhode  Island.  The  entrance  from  the  ocean  is 
nnobstmcted,  and  formerly  the  entire  river  from  Narragansett  Bay  to 
the  ocean  was  navigable  for  the  largest  ships. 
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At  present  the  apper  end  of  the  river  is  obstructed  by  two  bridges  or 
caaseways,  the  northern  one  belonging  to  the  New  York,  New  Haven 
and  Hartford  Bailroad  Company  and  the  other  owned  by  the  State  of 
lihode  Island.  These  causeways  have  draws  of  insufficient  capacity, 
and  the  approved  project  of  July,  1896,  proposed  to  increase  the  width 
and  depth  of  the  draw  opening  through  the  causeway  owned  by  the 
State  fh)m  35  feet,  present  width,  to  100  feet;  and  from  9  feet,  present 
depth,  to  25  feet  at  mean  low  water. 

For  fuller  description  of  the  subject,  see  report  of  the  Ohlef  of  Engi- 
neers for  1895,  pages  729  to  737. 

No  work  has  been  done  and  no  funds  expended  during  the  past  fiscal 
year,  owing  to  the  fact  that  the  State  assembly's  permission  to  the 
United  States  to  widen  and  deepen  the  draw  opening  in  its  bridge  is 
conditioned  in  such  a  way  as  to  make  it  inoperative  until  the  raikoad 
company  shall  have  widened  and  deepened  the  draw  opening  of  its 
bridge. 

Notice  was  received  in  May,  1898,  that  the  New  York,  New  Haven 
and  Hartford  Railroad  Company  had  been  ordered  by  the  Secretary  of 
War  to  construct  a  suitable  draw  in  its  bridge  by  May  1, 1899. 

Sakonnet  River  is  in  the  coUection  district  of  NewDort,  which  is  a  port  of  entry. 
The  amount  of  revenue  collected  at  Newport  in  the  last  calendar  year  was  $2,015, 
The  nearest  light-houBes  are  Mascle  Bed  Shoals,  Bristol  Ferry,  and  Warwick  light- 
houses.   The  nearest  fortiiication  is  Fort  Adams,  R.  I. 

Money  statement 

July  1, 1897,  balance  unexpended $20,000.00 

July  1, 1898,  balance  unexpended 20,000.00 

(Amount  (estimated)  required  for  completion  of  existing  project 20, 000. 00 
Amount  that  can  be  profitably  expendea  in  fiscal  year  cndin  e  June  30, 1900    20, 000. 00 
Submitted  in  compliance  with  requiremet«  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


COMMBRCIAL  STATISTICS. 


The  commerce  arriving  and  leaving  Sakonnet  River,  Rhode  Island,  by  waieir  dni^ 
ing  the  calendar  years  ending  December  31,  1896-1897,  is  estimated  as  follows  (based 
mainly  upon  reports  received  from  Mr.  J.  A.  Pettey,  general  manager  of  the  Sakonnet 
Steamboat  Company) : 


Class  of  goods. 


Tobaooo 

Rice 

Grains  and  forage 

Vegetables  and  truck — 
Live  stock  and  products . 

Fisb.  oysters,  etc 

Lumber  and  products. . . . 

Coal,  minerals,  etc 

Fertilisers 

Machinery 

G^eneral  merchandise  — 
Sundries 

Total 


1896. 


Tom. 


2.100 

10 

25 

200 

350 

660 

5 

5 

300 

15 

8,600 


1»7. 


Tong, 
S 
2 
2.500 
56 
#0 
900 

750 
45 

10 


4,555 
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New  transportation  companies  established  daring  the  year,  none. 
The  vesselB  entering  ana  leaving  this  waterway  are  as  foUows  (each  entrance  and 
departure  together  being  coonted  as  one) : 


Cluuraoter  or  oUw  of  serrioe. 


Steam: 

Freight  and  passenger 

Passenger  mainly 

rishlng 

Tugs 

Pleasure  boats 

Bail: 

Fishing  boats 

Pleasure  boats,  largo.. 

Pleasure  boats,  small  . 


Number. 


aoo 

100 

200 

10 

15 

200 

4 
800 


Average 
draa. 


Feet. 

? 

6.5 

7 

7 

8 
8 
8 


Average 
tonnage. 


T<m». 


100 
100 
80 
90 
100 

4 

80 

8 


C  9* 

DCPBOYBMENT  OF  PAWTUOKBT  BIYEB,  BHOBE  ISLAND. 

The  navigable  part  of  the  Pawtacket  (or  Seekonk)  Eiver^  an  arm  of 
Providence  Kiver,  extends  from  Providence  to  Pawtucket,  a  city  which 
in  1890  had  a  population  of  about  28,000  and  extensive  manufactures, 
depending  largely  on  water  transportation.  The  mean  rise  and  fall  of 
the  tide  is  about  5  feet. 

Original  conditiim. — Before  improvement  the  channel  in  the  river  was 
narrow  and  had  a  ruling  depth  of  about  5  feet  at  mean  low  water. 

At  the  adoption  of  the  present  project  the  channel  was  narrow  and 
only  about  7  feet  deep. 

Plan  of  improvement. — ^The  present  improved  project,  that  of  1883, 
provides  for  the  deepening  of  the  river  so  as  to  secure  a  channel  of  at 
least  12  feet  depth  at  low  water  with  100  feet  width  from  its  mouth  at 
Providence  up  to  opposite  Grant  &  Go.'s  wharf,  at  Pawtucket,  and 
thence  12  feet  depth  with  40  feet  width  through  a  stone  ledge  for  a 
short  distance  toward  Division  Street  Bridge;  all  at  a  total  cost  esti- 
mated in  1883  at  $382,500. 

A  plan  of  the  works  may  be  found  at  page  608,  Annual  Eeport  of  the 
Chief  of  Engineers  for  1884,  and  page  830  of  1893,  and  further  descrip- 
tion at  page  677  of  1895. 

Amotmt  expended  and  results  to  June  30j  1897. — ^The  total  amount 
expended  up  to  June  30, 1897,  was  $253,948.39. 

The  $52,000  appropriated  between  1867  and  1882  had  dredged  the 
channel  to  75  feet  width  and  7  feet  depth  at  low  water.  This  work  was 
completed  in  1876. 

The  expenditure  of  subsequent  appropriations  had  dredged  the  chan- 
nel to  100  feet  width  and  12  feet  depth  as  far  as  projected,  and  removed 
about  two-thirds  of  the  ledge  from  the  channel  40  feet  wide  and  12  feet 
deep  in  front  of  the  wharves  at  Pawtucket,  and  also  completed  the 
lower  section  of  the  channel  through  the  ledge  rock  to  its  full  dimen- 
sions of  40  feet  width  and  12  feet  depth  at  mean  low  water.  A  contract 
for  removing  about  1,300  cubic  yards  of  ledge  rock  under  the  1896 
appropriation  was  entered  into  on  April  14, 1897,  with  John  J.  Fitz- 
patrick,  of  Plattsburg,  N.  Y.,  at  $6.66  per  cubic  yard.  Under  the  pro- 
visions of  this  contract  work  was  commenced  in  April,  1897,  and  was 
in  progress  at  the  close  of  the  fiscal  year.  Drilling  and  blasting  had 
been  carried  on  over  about  one-half  of  the  upper  section  of  the  channel, 
but  no  rock  had  been  removed.  A  small  amount  of  dredging  had  also 
been  done  between  the  piers  of  Oentral  or  Bed  Bridge,  near  the  lower 
sua  98—58 
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end  of  the  improved  channel,  while  the  city  of  Providence  was  rebuQd- 
ing  the  bridge,  making  the  water  there  20  feet  deep  and  largely  increas- 
ing the  waterway  through  it. 

The  main  channel  has  somewhat  filled  np  near  its  banks. 

Operations  during  the  pmt  fiscal  year. — ^The  amount  expended  during 
the  past  fiscal  year  was  $12,443.03. 

At  the  beginning  of  the  fiscal  year  work  under  the  above-described 
contract  then  in  progress  was  continued,  and  completed  in  October, 
1897.  Seven  hundred  and  fifty  three  holes  were  drilled  and  blasted  in 
the  ledge  rock  of  the  upper  reach,  and  1.643.9  cubic  yards  of  broken 
stone  were  removed,  resulting  in  the  completion  of  the  channel  througli 
the  ledge  rock  to  its  full  dimensions  of  40  feet  width  and  12  feet  depth 
at  mean  low  water. 

This  work  was  under  the  local  charge  of  Mr.  Edward  Parrish  as 
assistant  engineer,  with  Mr.  John  F.  Parks  as  inspector. 

Work  required  to  complete  the  existing  project. — ^The  work  yet  to  be 
done  is  to  straighten  the  channel  in  the  lower  part  of  the  river  and  to 
deepen  it  at  points  where  it  has  shoaled. 

Operations  contemplated  for  ike  fiscal  year  ending  June  30^  1899. — ^It  iB 
proposed  to  apply  the  balance  of  the  funds  on  hand  toward  the  straight- 
ening and  deepening  of  the  channel  in  its  lower  portions. 

Pawtocket  is  in  the  oollootion  distriot  of  Providenoe,  and  that  port  is  the  nearest 
port  of  entry.  The  amount  of  reyenne  coUected  in  ProTidenoe  in  the  last  calendar 
▼ear  wae  $198,734.22.  The  nearest  light-house  is  Sassafras  Point  Light.  The  nearaet 
fortifications  are  Fort  Adams,  Newport,  B.  I.,  and  the  fort  on  Dutch  Island,  Bhods 
Island. 

Money  statement 

Jnly  L 1897,  halanoe  nnezpended ^ $28,571.20 

June  30, 1898,  amount  expended  dnzing  fisoal  year 12, 443.03 

July  1, 1898.  halanoe  unexpended 11, 128. 17 

(Amount  (estimated)  required  for  completion  of  existinff  project 30, 000. 00 
AmonnttliatcaDheprotitablyexpendedinfisoalyearencUnj JuneSO,  1900    SO, 000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  ciyil  act  of  June  ^  1897. 


▲MOUNTB  APPROPBIATBD. 


Maroh2,1867 $17,000.00 

July  11, 1870 8,000.00 

March  3, 1871 7, 000.00 

June  10, 1872 10,000.00 

March  8, 1873 10,000.00 

July6,1884 50,000.00 

August  5, 1886 30,000.00 

August  11, 1888 86,000.00 

September  19, 1890 80,000.00 


July  13, 1892 $86,000.00 

August  18, 1894 26,00a00 

June  3, 1896 20,500.00 

Total 277,600.00 

ReceiTed  from  sale  of  materi  al  19. 59 


Total 277,519.59 


Contract  in  faree» 


Oontrsotor. 

Date  of  sp. 
proval. 

To  com- 
menoe. 

TooompleleL 

JohnJ.FfteiMitriok 

May  22,1887 

May  1,  1897 

Oct.      1,1897 
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COMMBBCIAL  STATISTICS. 


The  commerce  arriying  and  leaying  Pawtnoket  River,  Rhode  Island,  by  water  dur- 
ing the  calendar  years  ending  December  31,  1893-1897,  is  estimated  as  follows  (based 
mainly  npon  reports  received  from  the  Newell  Coal  and  Lumber  Company,  of  Paw- 
tncket,R.I.): 


ClRfls  of  goodt. 


1883. 


1894. 


189B. 


1896u 


1897. 


Cotton  and  products  ... 
Lumber  and  products. 

Coal,  minerals,  etc 

Fertilisers 

Greneral  merchandise. . 
Sundries 


Tons. 

700 

14,500 

168,000 

1.433 


Ton». 


Tom, 


TOTU, 


Tont. 


2,000 


12,600 

158,000 

7,000 

5,850 


8,620 

175, 447 

1,009 

10,308 


9,000 
175,000 
1,000 
11,500 
5,000 


9,000 
175,000 
1,000 
10,000 
5,000 


Total.. 


186,633 


188,460 


196,474 


201,500 


200,000 


New  transportation  companies  established  during  the  year,  none  reported. 
The  vessels  entering  and  leaving  this  waterway  are  as  follows  (each  entrance  and 
departure  together  being  counted  as  one) : 


Character  or  class  of  service. 


Number. 


Average 
draft. 


Average 
tonnage. 


Steam: 

Freight,  mainly 

Passenger,  mainly ... 

Tugs 

Miscellaneous 

Sail: 

Freight 

Pleasure  boats,  large. 

Pleasure  boats,  small 
JBarges 


250 
275 
500 
125 

176 

20 

300 

100 


Feet, 


Tone. 


500 
100 
80 
50 

300 

100 

4 

500 


C  lo. 

IMPROVEMENT  OF  PROVIDENCE  RIVER  AND  NARRAGANSETT  BAY, 

RHODE  ISLAND. 

Providence  River  is  an  estnary  of  Narragansett  Bay.  The  object  of 
its  improvement  is  to  famish  a  wide  and  deep  channel  for  European 
and  coastwise  commerce  from  the  ocean  to  Providence,  a  city  which 
had  in  1890  about  132,000  inhabitants,  being  twenty-fifth  in  size  of  the 
cities  of  the  United  States,  a  city  largely  engaged  in  manufactures,  and 
also  a  port  of  entry  for  an  extensive  region  of  country  with  which  it  is 
connected  by  railroads.    The  mean  rise  and  fall  of  the  tide  is  4.7  feet. 

Original  condition. — ^Before  the  improvement  of  the  river  was  com- 
menced in  1853  many  shoals  obstructed  navigation,  and  at  one  point  in 
the  channel,  a  place  called  The  Orook,  the  available  low- water  depth 
was  but  4.5  feet. 

Plans  of  improvement. — ^The  projects  between  1852  and  1873  provided 
for  deepening  the  channel  by  removing  obstructing  rocks  and  dredging 
at  the  shoalest  points  to  secure  first  a  depth  of  9  feet  and  then  12  feet. 
This  work  was  completed  in  1878.  The  project  of  1878  as  modified  in 
1882  provided  for  a  channel  300  feet  wide  and  25  feet  deep  from  Provi- 
dence to  the  deep  water  of  Narragansett  Bay  and  for  an  anchorage 
basin  between  Fox  Point  and  Fields  Point,  with  a  depth  of  20  feet  600 
feet  wide,  a  depth  of  18  feet  725  feet  wide,  a  depth  of  12  feet  940  feet 
wide,  and  a  depth  of  6  feet  1,060  feet  wide;  all  at  a  total  estimated  cost 
in  1882  of  $675,000.  The  25-foot  channel  of  this  project  has  been  laid 
out  in  straight  reaches  (with  enlargements  at  the  angles),  with  a  view 
to  their  being  lighted  later;  if  it  should  be  found  necessary,  by  range  or 
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leading  lights,  such  as  are  used  in  Bimilar  cases  in  Chesapeake  Bay, 
Delaware  Biver,  and  other  localities. 

The  river  and  harbor  act  of  Jane  3. 1896,  provides  for  securing  a  ship 
channel  400  feet  in  width  and  of  a  aepth  of  25  feet  at  mean  low  water 
from  Sassafras  Point,  in  Providence  Harbor,  through  Providence  River 
and  Narragansett  Bay,  by  the  most  direct  route  practicable  to  the  ocean 
by  way  of  the  ^^  Western  Passage,"  so  called,  at  an  estimated  cost  of 
$732,820. 

A  project  for  this  new  work  from  Sassafras  Point  to  Oonimicut  Point 
was  approved  August,  1896. 

A  plan  of  the  old  works  may  be  found  at  page  622,  Annual  Beport 
of  the  Chief  of  Engineers  for  1884,  page  830  of  1893,  and  further  special 
information  at  page  235  of  1878,  and  page  557  of  1882. 

Amount  expended  and  results  to  June  30j  1897. — ^The  amount  expended 
up  to  June  30,  1897,  was  9698,490.60,  by  which  a  channel  300  feet  wide 
and  25  feet  deep  had  been  secured  up  to  the  city  of  Providence,  Bulk- 
head Kock  had  been  removed,  and  an  anchorage  area  1,060  feet  wide, 
with  depths  varying  from  6  to  20  feet,  had  been  dredged  between  FieldiJ 
Point  and  Fox  Point;  but  both  the  channel  and  anchorage  area  have 
shoaled  considerably  in  places  and  need  some  redredging. 

A  survey  of  the  river  between  Sassafras  and  Conimicut  points  was 
made  in  October,  1896,  for  securing  data  for  dredging  under  the  appro- 
priation of  1896. 

A  continuous  contract  was  entered  into  on  February  26, 1897,  with 
Mr.  P.  Sanford  Boss,  of  Jersey  Oity,  N.  J.,  at  %l  cents  per  cubic  yard, 
for  removing  about  1,122,000  cubic  yards  of  material  between  those, 
points.  Under  this  agreement  the  dredge  had  covered  about  one-third 
of  the  distance  between  Fields  Point  and  Pomham  below  the  for- 
mer place,  leaving  the  channel  ftom  there  to  Conimicut  Point  to  be 
completed. 

Operations  during  the  past  fiscal  year. — ^The  amount  expended  during 
the  past  fiscal  year  was  $73,128.78. 

The  work  of  dredging  the  new  ship  channel  under  the  continuons 
contract  with  Mr.  P.  Sanford  Boss  was  continued  throughout  the  year, 
and  745,655  cubic  yards  of  material  were  removed,  practically  complet- 
ing the  channel  between  Sassafras  Point  and  Pomham  light-house  and 
completing  the  removal  of  about  one-half  of  the  material  from  the  reach 
between  Pomham  and  Sabines  light-houses. 

In  compliance  with  Department  instructions,  a  preliminary  projeet 
for  extending  the  improvement  of  the  "  Western  Passage"  below  Oonimi- 
cut Point  was  submitted  in  January  and  approved  in  February,  1898. 

A  survey  of  the  river  below  Oonimicut  Point  was  made  during  March 
and  April,  1898,  for  securing  data  for  the  extended  improvement,  and 
this  work  is  now  being  platted. 

This  work  was  under  the  local  charge  of  Mr.  Edward  Parrish  as 
assistant  engineer,  with  Messrs.  T.  W.  Kennan,  0.  O.  Abell,  John  F. 
Parks,  Philip  S.  Knauer,  and  Hugh  D.  Bose  as  inspectors.  The  survey 
was  under  the  charge  of  Mr.  0.  M.  Winchell,  assistant  engineer. 

Operations  contemplated  for  the  fiscal  year  ending  June  30 ^  1899, — It  is 
proposed  to  continue  the  work  of  dredging  in  the  new  ship  channel  and 
make  the  necessary  arrangements  for  continuing  the  excavation  down 
through  the  Western  Passage.  When  the  platting  of  the  survey  men- 
tioned above  is  completed,  a  detailed  estimate  of  the  work  required 
below  Oonimicut  £oiut  will  be  submitted  and  a  continuing  contract,  as 
authorized  in  the  original  act,  entered  into,  after  due  advertisement 
according  to  law,  for  completing  the  channel.  It  is  proposed  to  apply 
the  $200^000  estimated  for  fiscal  year  ending  June  30^  1900,  together 
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with  sach  balances  as  may  be  available,  to  continuing  this  work  below 
Gonimicut  Point. 

Providence  River  is  in  the  collection  district  of  Providence,  which  is  a  port  of 
entry.  The  amount  of  revenue  collected  at  Providence  in  the  last  calendar  year 
was  $198,734.22.  The  nearest  light-houses  are  the  six  light-houses  in  Providence 
River.    The  nearest  fortifications  are  fort  on  Dutch  Island  and  Fort  Adams,  R.  I. 

Money  statement, 

July  1,1897,  balance  unexpended $143,152.79 

J  nne  30,  18^^  amount  expended  during  fiscal  year 73, 138. 78 

July  1,  1898,  balance  unexpended 70,024.01 

July  1,  1898,  outstanding  liabilities $17,050.70 

July  1, 1898,  amount  covered  by  uncompleted  contracts 20, 498. 87 

37,549.57 

July  1, 1898,  balance  available 32,474.44 

{Amount  (estimated)  required  for  completion  of  existing  project 582, 000.00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1900  200, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
habor  acts  of  1^  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 


AMOUNTS  APPKOPRIATSD. 


August  30, 1852 $5,000.00 

Augast  30, 1852  (survey) 1, 500. 00 

May  2, 1867 25,000.00 

July  11, 1870 5,000.00 

July  15,1870 2,500.00 

Jnne  10,1872 10,000.00 

March  3,1873 10,000.00 

June  18,1878 5,000.00 

June  18, 1878 50,000.00 

March  3, 1879 60,000.00 

Julyl4,1880: 60,000.00 

March  3, 1881 60,000.00 

Angust2,1882 125,000.00 

July  5, 1884 85,000.00 


August  5, 1886 $30,000.00 

Augustll.1888 40,000.00 

September  19, 1890 50,000.00 

July  13, 1892 50,000.00 

August  18, 1894 17,500.00 

June  3, 1896 25,000.00 

June4,1897 125,000.00 

July  1,1898 125,000.00 

Total 966,500.00 

Received  from  sale  of  material         143. 39 


Total  ..: 966,643.39 


Contract  in  force. 


Contractor. 

Date  of  ap- 
proval. 

To  coni- 
moDOe. 

To  complete. 

P.  SftBford  Hoss  ..•..«...••>•.••>•......•>•-•.•>..>>•....>.• 

Mar.  10, 1897 

Apr.    1,1807 

Jaly     1, 1899 

COMMERCIAL  STATISTICS. 


The  commerce  arriving  and  leaving  Providence  River,  Rhode  Island,  by  water 
during  the  calendar  years  endin^r  December  31,  1894-1897,  is  estimated  as  follows 
(based  mainly  upon  reports  received  from  Mr.  George  H.  Webb,  secretary  of  the 
Board  of  Trade.  Providence,  R.  I.,  and  Mr.  Henry  £.  Tiepke,  commissioner  of  indus- 
trial statistics  for  the  State  of  Rhode  Island) : 


Class  of  goods. 


1894. 


1895. 


1896. 


1897. 


Grains  and  forage 

Lumber  and  proaaots . 
Coal,  minerals,  etc . . . . , 

Oil,  naphtha,  etc 

Fortilisers 

General  merchandise . 
Sondriea , 


Tom. 


60,000 
1,051,000 


Ton9. 
20,079 
47.503 
1, 288, 801 


Total. 


2,000 

621,700 

9,000 

1,643,700 


886 
373,094 
23,063 

1,753,006 


Ton». 
19.509 
46  500 
1.108,975 


875 

875,000 

50,000 

1,600,950 


Tons. 
20,000 
64.980 
1,407,536 
41, 110 
583 
559.000 
69,757 

2, 152, 9(b 
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New  traiiAportation  oompanies  establiahed  dnrin^^  the  year,  none  reported. 
The  yesielfl  entering  and  leaying  this  waterway  are  as  follows  (each  entrance  i 
departure  together  being  counted  as  one) : 


Character  or  claAS  of  service. 


Number. 


A-verage 
draft. 


Average 
tonnage. 


Steam: 

Freight  and  paiMnger 

Freight  mainly 

PasaeDger  mamly 

Fiahing 

Tuga 

Pleasure  boata 

Bail: 

Freight 

Pleasure  boats,  large  . . 

Pleasure  boata,  small . . 
Barges 


706 
261 

8,aoi 

1.248 
1,036 
1,300 

772 

303 

1,000 

1,430 


IS 

18 

7 

8 

18 

6 

18 

7 
8 
16 


Tvtu. 
606 
1.433 
518 

39 
100 

30 

40 

7 

1,»0 


C  XX. 


IMPROVEMENT  OF  GREEN  JACKET  SHOAL,  PROVIDENCE  RIVER,  RHODE 

ISLAND. 

Green  Jacket  Shoal  is  that  part  of  Providence  Eiver  which  lies  ofi 
the  wharves  on  the  south  front  of  the  city  of  Providence,  being  an 
important  part  of  the  harbor  for  anchorage  purposes. 

Original  condition. — ^That  part  of  the  harbor  in  which  the  shoal  is 
located  is  about  2,000  feet  long  by  from  600  to  1,200  feet  wide;  and  of 
this  area,  the  shoal  occupied  about  30  acres,  that  part  of  it  which  was 
included  between  the  15-foot  curves  measuring  about  18  acres.  There 
were  channels  on  either  side  of  the  shoal,  between  it  and  the  harbor 
lines,  having  at  mean  low  water  a  width  of  300  feet  and  a  depth  of  20 
feet  on  the  north  side,  and  a  width  varying  from  50  to  100  feet  and  a 
depth  of  about  15  feet  on  the  south  side.  The  water  on  the  summit  of 
the  shoal  was  only  1  foot  deep. 

Plan  of  improvement. — ^The  present  approved  project,  that  of  1885, 
provides  for  the  removal  to  25  feet  depth  at  low  water  of  a  middle- 
ground  shoal  of  about  30  acres  area  in  Providence  Eiver  opposite  the 
city,  no  portion  of  the  shoal  within  200  feet  of  the  harbor  lines  of  the 
city  to  be  removed  by  the  General  Government;  all  at  a  total  cost  esti- 
mated in  1883  at  $112,346. 

A  plan  of  the  works  may  be  found  at  page  598,  Annual  Beport  of  the 
Chief  of  Engineers  for  1885,  and  pages  830  and  832  of  1893. 

Amount  expended  and  results  to  June  30y  1897. — The  total  amount 
expended  on  the  present  project  up  to  June  30, 1897,  was  $103,896.99, 
by  which  23.8  acres  (out  of  the  original  30)  had  been  dredged  to  25 
feet  depth,  and  a  16-foot  depth  had  been  secured  over  the  remaining 
central  and  largest  portion  of  the  shoal,  making  an  important  addition 
to  the  anchorage  facilities  of  the  harbor. 

Operations  during  the  pa^st  fiscal  year. — The  amount  expended  during 
the  past  fiscal  year  was  $20.75.  No  operations  were  in  progress  daring 
the  year,  owing  to  the  practical  exhaustion  of  funds.  Further  work 
awaits  further  appropriations. 

Work  required  to  complete  the  eocisting  project — The  work  required  to 
complete  the  existing  project  is  the  further  deepening  of  the  entire  area 
to  its  full  depth  of  25  feet. 

Operations  contemplated  for  the  fiscal  year  ending  June  30^  1899. — 
Nothing  contemplated,  there  being  no  funds  available. 

Green  Jacket  Shoal  is  in  the  ooUection  district  of  Providence,  which  Ib  a  nort  of 
entry.    The  amount  of  revenne  collected  at  Providence  during  the  last  *^M«n*laT 
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Sear  was  $198,734.22.    The  nearest  lif^lit-hoiuee  are  the  six  light-honses  in  Provi- 
ence  Riyer.    The  nearest  fortifications  are  Fort  Adams,  R.  I.,  and  the  fort  on  Dutoh 
Island. 

Money  statement. 

Jaly  1, 1897,  halanoe  unexpended $863.01 

Jnne  30, 18SK8,  amount  expended  daring  fiscal  year 20.75 

July  1, 1806,  halance  unexpended 832.26 

{Amount  (estimated)  required  for  completion  of  existing  project 8, 096. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  JunedO,  1900  8, 096. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  riyer  and 
harbor  acts  of  1866  and  1867  and  of  sundry  ciyil  act  of  Jan«  4, 1897. 


AMOUNTS  APPBOPRIATBD. 


August  5, 1886 $26,250 

August  11, 1888 28,000 

September  19, 1890 25,000 

Julyl3,1892 10,000 


August  18,1894 $7,600 

June  3, 1896 7,500 

Total 104,250 


For  the  commercial  statistics,  see  report  of  improTcment  of  Providence  River  and 
Karragansett  Bay,  Rhode  Island. 


C   12. 

IMPROVEMENT  OF  WICKFORD  HARBOR,  RHODE  ISLAND. 

Wickford  Harbor  is  an  arm  of  If  arragansett  Bay  lying  west  of  the 
north  end  of  Gonanicat  Island,  abont  18  miles  south  of  Providence  and 
abont  12  miles  northwest  of  Newport,  B.  I.  The  entrance  is  obstructed 
by  a  number  of  bowlders  and  the  harbor  itself  is  shoal. 

The  harbor  owes  its  importance  to  the  fact  that  it  is  the  water  termi- 
nus of  the  Wickford  Bailroad,  which  connects  with  the  New  York,  New 
Haven  and  Hartford  Bailroad  at  Wickford  Junction,  and,  in  connec- 
tion with  a  ferryboat  making  six  round  trips  daily  between  Wickford 
and  Ne^7port,  forms  the  shortest  line  of  communication  between  the 
latter  point  and  New  York  and  other  points  west. 

The  mean  rise  and  fall  of  the  tide  is  4.2  feet. 

Original  condition. — Before  improvement  the  channel  had  a  ruling 
depth  of  about  6  feet  at  mean  low  water. 

At  the  adoption  of  the  present  project  the  channel,  extending  from 
the  steamboat  wharf  near  the  entrance  to  the  harbor  up  to  the  wharves 
of  the  town  of  Wickford,  was  winding  and  about  6  feet  deep,  and  the 
entrance  to  the  harbor  and  the  channel  were  obstructed  by  bowlders. 

Plan  of  improvement. — The  project  of  1896  provides  for  removing  cer- 
tain of  the  worst  bowlders  and  dredging  a  channel  60  feet  wide  and  9 
feet  deep  at  mean  low  water,  with  enlargements  at  the  bends,  up  to  the 
wharves  in  Wickford. 

Amount  expended  and  results  to  June  30, 1897. — ^The  amount  expended 
up  to  June  30, 1897,  was  $15,563.89,  which  removed  some  of  the  bowlders 
from  the  entrance  to  the  harbor  and  completed  the  channel  to  the  depth 
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.and  width  projected,  i.  e.,  of  60  feet  width  and  9  feet  depth  at  mean  low 
water  up  to  the  steamboat  wharf. 

Operations  during  the  past  fiscal  year. — ^No  work  has  been  done  and 
no  funds  expended  during  the  past  fiscal  year. 

Operations  contemplated  for  the  fiscal  year  ending  June  30 j  1899. — It  is 

Eroposed  to  apply  the  funds  available  to  removing  a  few  additional 
owlders. 

Wickford  is  in  the  collection  district  of  Newport.  The  smonnt  of  levenne  col- 
lected at  Newport  in  the  last  calendar  year  was  $2, 015.  The  nearest  liffht-boose  is 
Wickford  Harbor  Light.  The  nearest  fortification  is  fort  on  Dntch  Island,  Rhode 
Island. 

Money  statement 

Jaly  1, 1897,  balance  unexpended $736.11 

July  1, 1898)  balance  unexpended 736.11 


AMOUNTS  APPKOPRIATBD. 

March  8, 1873 $5,000 

June  23, 1874 .^000 

June  3, 1896 6,300 

Total 16)300 


COMMRRCIAL  STATISTICS. 


The  commerce  arriying  and  leaving  Wiokford  Harbori  Rhode  Island,  by  water,  dur- 
ing the  calendar  years  ending  December  31, 1896-^,  is  estimated  as  follows  (based 
mainly  upon  reports  received  from  Mr.  Thomaa  J.  Pierce,  town  clerk,  Wickford,  R.  I.) : 


CUas  of  goods. 

1896. 

1S97. 

Cotton  find  Drodnota.... -- 

100 
10 
4 

T50 
S5 

125 

475 

e 

2,014 

11,100 

60 

200 

50 

191 

Tobacco 

10 

Rico 

4 

Grains  and  forage 

•GO 

Vegetablf^a  and  truck 

25 

I*ivft stock  and  products - 

SDO 

Fish,  oysters,  etc 

850 

Naval  stores 

< 

Lumber  and  products 

2,200 

Coal ,  minerals,  etc ....u..... a..... 

1^000 

Fertilisers...! 

^  GO 

General  merchandise ••.... 

850 

Bondries 

50 

Total 

14,000 

16,845 

New  transportation  companies  established  during  the  year,  none. 
The  vessels  entering  and  leaving  this  waterway  are  ae  follows  (each  entrance  mod 
departure  together  being  counted  as  one) : 


Character  or  class  of  service. 

Number. 

Average   Averse 
draft,      tonnage. 

Steam: 

1.200 

60 

150 

260 

185 
250 

75 
400 

16 

Feet, 
7 
6 
7 
7 

8 
8 
7 
8 
12 

832 

Fishing 

80 

Tugs 

80 

Pleasure  boats 

100 

SaU: 

Freight 

850 

Fismngboats 

5 

Pleasure  boats,  large .  ........... 

50 

Pleasure  boats!  smaU 1,^111 

2 

Barges 

•00 
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C  13. 

IMPROVEMENT  OF  NEWPORT  HARBOR,  RHODE  ISLAND. 

Newport  Harbor  is  at  the  main  entrance  toNarragansett  Bay.  This 
bay  daring  the  entire  year  offers  an  easily  accessible  harbor  of  refuge 
for  oar  Earopean  and  coastwise  commerce  qaite  equal  in  almost  every 
respect  to  any  harbor  on  this  coast.  Newport  Harbor,  lying  at  the 
eastern  entrance  to  this  bay  and  forming  a  part  of  it,  has  been  used  by 
vessels  from  very  early  times  on  account  of  its  accessibility  and  well- 
sheltered  location. 

The  objects  of  the  improvement  are  to  widen  and  deepen  the  entrance 
to  the  harbor  and  to  enlarge  its  capacity  for  vessels  seeking  refuge  in 
storms  by  increasing  the  area  and  depth  of  the  anchorage  within  it. 
The  mean  rise  and  fall  of  the  tide  is  about  3.75  feet. 

Original  condition. — Before  improvement  the  capacity  of  the  inner 
harbor  was  limited  by  shoals,  and  it  was  not  sufficient  for  the  vessels 
seeking  it  for  refuge.  The  southern  (main)  entrance  was  obstructed 
by  a  bar  which  stretched  out  from  Goat  Island,  and  the  northern 
entrance,  near  Eose  Island,  by  a  sharp  rocky  spit,  and  the  general 
business  wharves  of  the  city  could  not  be  reached  at  low  tide  by  vessels 
drawing  more  than  8  feet. 

At  the  adoption  of  the  present  project  this  harbor  was  limited  to  12 
feet  depth  at  low  wat«r,  and  its  anchorage  area  too  small  for  the  craft 
seek  harborage  at  this  place  during  the  summer  and  all  the  year  during 
storms. 

Plan  of  improvement — The  present  approved  project,  that  of  1880,  as 
modified  in  1882, 1883, 1884, 1890,  and  1895,  provides  for  the  widening 
and  deepening  of  the  channel,  from  Narragansett  Bay  into  Newport,  so 
as  to  secure  15  feet  depth  at  low  water,  with  at  least  750  feet  width  5 
for  the  extension  of  the  13-foot  depth  and  10  foot  depth  anchorage 
basins,  and  for  dredging  a  channel  10  feet  deep  along  the  harbor  line 
south  from  Commercial  Wharf  to  a  point  opposite  the  gas  company's 
wharf;  for  the  partial  cutting  ofif  of  the  shoal  spit  at  the  southern  end 
of  Goat  Island,  and  for  the  construction  of  jetties  on  the  western  shore  of 
Goat  Island  so  as  to  protect  the  end  of  this  island  from  erosion,  and 
to  prevent  the  drift  of  sand,  etc.,  around  the  island  into  the  adjacent 
parts  of  the  channel  and  harbor,  and  for  the- removal  of  ^^Spindle  Bock," 
a  sharp  rocky  spit  near  Kose  Island;  all  at  a  total  cost  estimated  in 
1895  at  $206,200. 

A  plan  of  the  works  may  be  found  at  page  604,  Annual  Eeport  of  the 
Chief  of  Engineers  for  1885,  and  page  838  of  1893;  and  further  details 
at  page  562  of  1881,  page  561  of  1882,  page  494  of  1883,  page  624  of 
1884,  page  736  of  1891,  and  page  627  of  1892. 

Amount  expended  and  results  to  JuneSO^  1897. — ^The  amount  expended 
to  June  30,  1897,  was  $180,423.80.  The  $28,500  appropriated  between 
1873  and  1875  had  been  expended  in  dredging  a  12  foot  channel  up  to 
the  city  wharves  and  in  building  a  small  jetty  to  arrest  the  flow  of  sand 
into  the  main  channel  and  harbor,  and  to  protect  the  western  side  of 
Goat  Island.  This  work  was  completed  in  1876.  Of  the  work  under 
the  present  project  the  15-foot  depth  channel  at  the  southern  entrance 
to  the  harbor  had  been  completed;  the  10-tbot  depth  channel  along  the 
harbor  line  south  from  Commercial  Wharf  to  a  point  opposite  the  gas 
company's  wharf,  the  cutting  off  of  the  spit  at  the  southern  end  of  Goat 
Island,  and  a  jetty  on  the  western  side  of  the  island  had  been  nearly 
completed.    The  13-foot  depth  anchorage  area  had  been  completed,  a 
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small  part  of  the  10-foot  anchorage  area  had  been  dredged,  and  409.14 
cubic  yards  of  rock  had  been  removed  from  <<  Spindle  Eock,"  near  Eose 
Island,  secnring  a  depth  of  8.5  feet  at  low  water  over  the  remaining 
portion  of  the  rock. 

Operations  during  the  past  fiscal  year. — ^The  amonnt  expended  daring 
the  past  fiscal  year  was  $76.70. 

No  dredging  or  stonework  was  in  progress  during  the  fiscal  year  for 
want  of  funds.  At  the  date  of  tUs  report  the  improvement  is  in  good 
condition. 

In  July,  1897,  a  recommendation  was  submitted  for  a  change  in  the 
harbor  lines  as  established  by  the  State  in  the  harbor  of  Newport,  B.  I. 
The  papers  were  returned  to  this  office  the  same  month  with  directions 
to  arrange  for  a  public  hearing  at  Newport  in  regard  to  this  matter, 
and  said  hearing  was  held  on  August  18, 1897,  and  report  submitted 
tbereoa  on  September  11, 1897.  Under  date  of  September  24  instruc- 
tions were  received  to  make  a  resurvey  of  the  water  front  of  Newport 
Harbor,  and  said  survey  has  been  made  and  map  platted.  By  Depart- 
ment instructions  of  December  10, 1897,  the  subject  of  establishment  of 
harbor  lines  at  Newport  Harbor  was  referred  to  the  Board  of  Engineers 
constituted  by  Special  Orders  No.  44,  Headquarters,  Oorps  of  Engi- 
neers, December  1, 1897,  and  directed  that  a  public  hearing  be  granted 
to  all  interested  parties,  and  said  hearing  was  held  before  said  Board 
on  the  11th  of  January,  1898.  Preliminary  report  was  submitted  on 
January  27, 1898. 

The  survey  was  under  charge  of  Mr.  O.  M.  Winchell,  assistant 
engineer. 

Work  required  to  complete  the  existing  project — ^The  work  required  to 
complete  the  existing  project  is  the  excavation  of  the  remainder  of  tiie 
10-foot  anchorage  area  within  the  harbor  and  the  building  of  additional 
jetties  outside  of  Goat  Island,  whenever  they  may  be  required  to  arrest 
the  drift  of  littoral  sand  and  gravel  into  the  harbor  entrance. 

Operations  contemplated  for  the  fiscal  year  ending  June  30^  1899, — 
Nothing  contemplated  excepting  establishment  of  harbor  lines,  there 
being  no  funds  available. 

Newport  is  in  the  oollection  district  of  Newport,  and  is  a  port  of  entry.  The 
amount  of  revenue  collected  at  Newport  in  the  last  calendar  year  was  $2,015.  The 
nearest  light-houses  are  Lime  Rock  and  Newport  (Goat  Island)  lights.  The  nearest 
fortification  is  Fort  Adams,  B.  I. 

Money  statement 

July  1, 1897,  halance  unexpended ; $85.72 

June  dO,  1898,  amount  expended  during  fiscal  year 76.70 

July  1, 1898,  balance  unexpended 9.02 

i  Amonnt  (estimated)  required  for  completion  of  existinff  project 54, 200. 00 
Amountthatcan beprofitably expendedinfiscalyearending JuneSO,  1900    54, 200. 00 
Submitted  in  compliance  with  reauirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  dyil  act  of  June  4, 1897. 


AMOUNTS  APPROPRIATED. 


March  8,1873 $8,500.00 

June  23,1874 10,000.00 

March  3,1875 10,000.00 

Mart*  8,1881 25,000.00 

August  2, 1882 20,000.00 

July  5, 1884 20,000.00 

August  5,1886 15,000.00 

August  11,1888 12,000.00 


September  19, 1890 $12,500.00 

July  13, 1892 25,0(M).00 

August  18,1894 7,500.00 

June3,1896 15,000.00 

Received  from  sale  of  materiid  &  52 


Total lfi(^50B.53 
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OOMMERCIAIi  STATISTICS. 

The  oommeroe  arriying  and  leaving  Newport  Harbor,  Rhode  Island,  by  water 
dniinff  the  calendar  years  ending  December  31,  1893-1897,  is  estimated  as  follows 
(based  mainly  npon  reports  received  from  Mr.  Martin  H.  Ball,  deputy  collector  of 
customs,  and  otiier  citizens  of  Newport,  R.  I.): 


Clasa  of  goods. 


1893. 


1804. 


1896. 


1896. 


1897. 


Cotton  ftnd  prodnotB . 
Tobacco. 


Grains  and  forase 

Vegetables  and  truck . . . . 
Live  stock  and  products  . 

Fifth,  oysters,  eto 

Naval  stores 

Lumber  and  prodacts . . . . 

Coal,  minerals,  etc 

Fertilisers 

Machinery 

General  merchandise 

Sundries 


Tom. 

160 

26 

2,000 

400 

70 

600 


10,500 
06,500 

1,400 

426 

16,000 

8,000 


Tout. 

160 

60 

1,000 

600 

2,400 

8,000 

80 

18,280 

76,000 

126 


Tons. 

175 

26 

860 

10,636 

40,281 

136,644 

1,239 

13,000 

60,000 

250 


16,000 
8,000 


121,152 


Tons. 

150 

30 

1,500 

12,000 

45,000 

138,000 

1,200 

15,000 

76.000 

800 

200 

126,000 

500 


Tons. 

160 

40 

2,000 

13,000 

45,000 

160,000 

1,300 

21,000 

73,000 

400 

1,000 

127,600 

600 


Total. 


128,970 


U8,666 


874,161 


418,880 


434,900 


New  transportation  companies  established  daring  the  year,  none  reported. 
The  vessels  entering  and  leaving  this  waterway  are  as  follows  (each  entrance  and 
departore  together  being  counted  as  one) : 


Character  or  class  of  service. 


Steam: 

Freight  and  passenger. 

Freight,  mainly 

Pasnenger,  mainly 

Fishing , 

Tags 

Pleaanre  boato 

Sail: 

Freight 

Fishing  boats 

Pleasure  boats,  large . . 

Pleasure  boato,  small. . 
Barges,  freight 


Number. 


1,860 
875 

3,600 
400 
700 

1,200 

840 

650 

1,600 

2,600 

200 


Average 
draft. 


Fsst. 
12 
10 
8 
7 
7 
7 

10 
6 
6 
8 

12 


Average 
tonnage. 


Tons. 
1,500 
1,000 
500 
160 
80 
100 

160 
20 
10 
8 

600 


C  14. 

HARBOR  OF  REFUGE  AT  POINT  JUDITH,  RHODE  ISLAND. 

Point  Judith  is  the  southeastern  extremity  of  South  Kingston,  R.  I., 
and  marks  the  southwestern  entrance  to  Karragansett  Bay. 

At  the  adoption  of  the  present  project  this  point  was  a  specially 
dangerous  place  for  boats  and  tows  to  pass  during  storms  and  even 
ordinarily  bad  weather. 

Plan  of  improvejnent. — ^The  present  approved  project,  that  of  1889, 
provides  for  the  construction  of  a  national  harbor  of  refuge  nearly  a 
mile  square  at  this  point  by  means  of  stone  breakwaters  built  partly 
on  Squid  Ledge  and  planned  so  as  to  give  protection  against  easterly, 
southerly,  and  westerly  storms,  the  mainland  itself  forming  a  protection 
on  the  north;  all  at  a  total  cost  estimated  in  1889  at  $1,250,000. 

By  the  act  of  July  13,  1892,  authority  was  given  to  the  Secretary  of 
War  to  make  contracts  for  the  completion  of  the  project  on  the  basis 
of  the  above  estimated  total  cost,  the  work  to  be  paid  for  as  appropria- 
tions may  from  time  to  time  be  made  by  law. 

A  description  of  the  works  may  be  found  at  page  595,  Annual  Report 
of  the  Chief  of  Engineers  for  1890,  and  a  general  plan  of  the  same  in 
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Honse  Ex.  Doo.  No.  66,  Fifty-flnt  Gougress,  first  session,  and  page  840 
of  1893. 

Amount  expended  and  results  to  June  30^  1897, — ^The  total  amount 
expended  on  the  present  project  np  to  Jane  30, 1897,  was  $900,093.82, 
by  which  the  breakwater  had  been  commenced  at  its  center,  extended 
to  a  total  length  of  about  5,760  feet  on  the  bottom,  of  which  3,860  feet 
of  the  eastern  arm  had  been  built  np  to  its  full  height  and  width  on 
top  and  an  additional  length  of  200  feet  sloping  off  from  the  eastern 
end  had  been  built,  making  the  entire  length  of  the  eastern  arm  4,060 
feet  on  the  bottom.  The  remaining  1,700  feet  in  the  western  arm  was 
built  well  above  the  level  of  high  water  and  the  greater  part  of  this  up 
to  the  fiill  height  of  10  feet  above  mean  low  water,  but  it  all  needed 
widening  out  and  the  building  np  of  the  outer  slopes.  Three  beacon 
lights  had  been  established  and  maintained  thereon. 

The  storms  during  the  winter  of  1896-97  carried  off  some  of  the  top 
stones,  but  no  serious  damage  had  been  done.  On  September  9, 1896, 
a  severe  gale,  accompanied  by  an  unusually  high  tide,  visited  this 
locality  and  caused  considerable  damage  to  the  top  of  the  breakwater. 
In  consequence  of  the  damage  thus  sustained  a  Board  of  Engineers 
was  convened  to  consider  and  report  njHm  the  subject  of  the  oonstrae- 
tion  of  the  harbor  of  refuge  at  Point  Judith,  Bhode  Island.  The  report 
of  this  Board  (see  page  920,  Annnid  Report  of  Ohief  of  En^neers  for 
1897)  recommends  the  raising  of  the  crest  of  the  eastern  arm  of  the 
breakwater  to  9  feet  above  high  water,  the  present  height  being  6  feet, 
and  the  postponement  of  the  construction  of  the  detached  eastern 
breakwater  until  after  the  completion  of  the  main  work  may  demon- 
strate the  necessity  or  otherwise  of  such  a  structure  for  skdditional 
shelter. 

Operations  during  the  pa>st  fiscal  year. — The  amount  expended  during 
the  past  fiscal  year  was  $151,173.21. 

The  work  of  constructing  the  breakwater  under  the  continuous  con- 
tract with  Messrs.  Hughes  Bros.  &  Bangs,  of  Syracuse,  K.  Y.,  in  prog- 
ress at  the  beginning  of  the  fiscal  year,  was  continued  throughout  tbe 
year,  with  the  exception  of  about  one  month  during  December  and 
January.  During  the  year  130,791.76  tons  of  stone  were  placed  in  the 
breakwater  (making  a  total  under  the  contract  of  765,813.76),  the  greater 
portion  of  which  was  used  to  complete  the  200  feet  at  the  eastern  end 
to  full  dimensions  and  to  build  up  the  sea  slope  of  1  on  2  of  the  east 
wing,  and  the  remainder  used  to  build  up  and  extend  the  western  arm, 
which  now  has  a  length  on  the  bottom  of  2,100  feet  from  the  central 
beacon. 

The  breakwater  has  now  a  total  length  on  the  bottom  of  about  6,160 
feet 

During  October  and  December  it  was  unusually  stormy,  and  very 
high  seas  broke  over  the  breakwater,  but  so  far  as  can  be  seen  no 
damage  was  done. 

From  the  fact  that  84  steamers,  279  schooners,  73  sloops,  and  49  barges 
took  refuge  behind  the  breakwater  during  eleven  mouths  of  the  past 
year,  the  evidence  is  conclusive  that  the  structure  is  commencing  to  be 
of  some  service  to  the  maritime  world. 

This  work  was  under  the  local  charge  of  Mr.  Edward  Parrish  as 
assistant  engineer,  with  Mr.  John  A.  Dill  as  inspector. 

Work  required  to  complete  the  existing  prcjeoU — ^The  work  required  to 
complete  the  existing  project  is  the  building  up  and  extension  of  the 
breakwater. 

The  completion  of  the  project,  as  recommended  by  The  Board  of 
Engineers,  involves  the  placing  of  310,533  tons  of  stone,  in  addition  to 
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the  ainoant  covered  by  the  existing  contract,  which  it  is  estimated  will 
cost  $444,311. 

Operations  contemplated  far  the  fiscal  year  ending  June  30, 1899. — It  is 
proposed  to  apply  the  available  funds  to  continuing  the  construction  of 
the  breakwater. 

Point  Judith  is  in  the  coUeotion  district  of  Newport,  which  is  a  port  of  entry.  The 
amount  of  revenue  collected  at  Newport  in  the  last  calendar  ^ear  was  $2,015.  The 
nearest  light-house  is  Point  Judith  Light.  The  nearest  fortification  is  the  fort  on 
Dutch  Island,  Rhode  Island. 

Money  statement 

July  1, 1897,  balance  unexpended $349,944.79 

June  30,  1898,  amount  expended  during  fiscal  year 151, 173. 21 

July  1,  1898,  balance  unexpended 198,771.58 

July  1,  18m8,  outstanding  liabilities $46,243.96 

July  1,  1898,  amount  covered  by  uncompleted  contracts 135, 746.42 

'. 181,990.38 

July  1, 1898,  balance  available 16,781.20 

{Amount  (estimated)  required  for  completion  of  existing  project 444, 310. 98 
Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  June  30, 1900  444, 310. 98 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


AMOUNTS  APPROPRIATED. 

September  19,  1890 $75,000.00 

July  13,  1892 75,000.00 

March  3,  1893 100,000.00 

August  18,  1894 100.000.00 

March  2,  1895 300)  000. 00 

June  11,  1896 300,000.00 

June4, 1897 300,000.00 

1,250,000.00 
Received  ftom  sale  of  material 38.61 

Total 1,250,038.61 


Contraoi  in  force. 


Contractor. 

Date  of 
approval 

To  com- 
mence. 

To  complete. 

Hughe*  Bros.  &  Bangs. ....«>«. .>••... 

Apr.    3,1893 

May    1,1893 

Indeterminate. 

COMMBRCIAL  STATISTICS. 


The  tonnage  of  yessels  passing  Point  Jndith,  Rhode  Island,  during  the  calendar 
years  endin^^  December  31,  1895-1897,  is  estimated  as  follows  (basea  mainly  upon 
reports  received  from  Mr.  w^-sa  Church,  keeper  Point  Judith  Life-Saving  Station, 
Rhode  Island) : 


Glass  of  vessels. 


1895. 


1896. 


1897. 


Steamers  (freight  and  fish)..., 

Yachts  (steam  and  sail) 

Schooners  (2, 8,  and  4  masts) . . 
Ships,  barks,  and  barkentines 

Brigs  and  brigan tines 

Sloops 

Bargee 

Total ., 


QroMtont. 

6,000,000 

700.000 

20,400,000 

180,000 

60,000 

40,000 

4,840,000 


GroMtont. 

6,000,000 

700,000 

21,400,000 

180,000 

60,000 

40,000 

5,000,000 


Orou  tons. 

6, 400, 000 

700,000 

21, 500, 000 

180,000 

60,000 

40,000 

5,100,000 


82,220,000 


88,380,000 


83,980,000 
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C  15. 

IMPROVEBiENT  OF  ENTRANCE  TO  POINT  JUDITH  POND,  RHODE  ISLAND. 

Point  Judith  Pond  is  a  shallow  salt  pond,  lying  in  rear  of  the  sandy 
beach  of  the  Bhode  Island  shore,  just  west  of  Point  Judith. 

The  improvement  desired  at  this  place  by  the  people  of  the  neigh- 
borhood is  the  reopening  of  an  old  entrance  long  ago  closed  by  the 
ocean  storms. 

The  present  entrance  to  this  pond  is  very  shallow  (less  than  3  feet), 
crooked,  and  variable  in  location,  and  lies  about  a  mile  to  the  west- 
ward of  the  former  entrance  (now  closed),  where  the  improvement  is 
desired. 

Plan  of  improvement— There  is  at  present  no  approved  project  foi 
this  work,  it  having  been  reported  as  not  worthy  of  improvement  io 
1873  by  General  Warren  (pp.  286-289,  part  2,  Annual  Report  of  the 
Chief  of  Engineers  for  1874,  and  House  Ex.  Doc.  No.  84,  Forththiid 
Congress,  first  session)  and  also  in  1888  by  Major  Livermore  (pp.  64^ 
643,  Annual  Beport  for  1889),  and  also  in  1893  by  Captain  Bixhj  (see 
pp.  841  and  879,  Annual  Beport  for  1893).  The  appropriation  for  1S94 
orders  that  all  money  so  far  appropriated  shall  be  used  in  improving 
the  former  entrance  to  said  pond. 

Amount  expended  and  results  to  June  30^  1897. — ^The  total  amount 
exx>ended  on  this  work  up  to  June  30, 1897,  was  $518.38,  by  which  a 
survey  of  the  locality  had  been  made.  A  report  of  this  survey,  with 
estimate  and  project,  was  submitted  July  2, 1895,  and  printed  at  page 
689,  Annual  Beport  of  the  Chief  of  Engineers  for  1895,  and  by  direc- 
tion of  the  Secretary  of  Wai*  further  action  was  delayed  until  the  subject 
can  again  be  considered  by  Congress.  No  field  work  has  yet  been  done 
except  in  the  way  of  examination  and  survey. 

Operations  during  the  past  fiscal  year. — ^No  work  done  and  no  funds 
expended  during  the  past  fiscal  year. 

Point  Judith  Pond  ia  in  the  collection  district  of  Newport,  which  is  a  port  of  entry. 
The  amount  of  reyenne  collected  at  Newport  in  the  last  calendar  year  was  $2,015. 
The  nearest  light-house  is  Point  Judith  Light.  The  nearest  fortification  is  the  fort 
on  Dutch  Island,  Bhode  Island. 

Money  statement. 

July  1, 1897;  halanoe  unexpended $9,481.63 

July  1, 1898,  halance  unexpended 9,481.^ 


AMOUNTS  APPROPRIiLTED. 

July  13, 1892 $7,500 

August  18, 1894 2,500 

Total 10,000 

For  the  commercial  statistics,  see  harbor  of  refuge  at  Point  Jnditb, 
Bhode  Island. 


C  16. 

HAEBOE  OP  REFUGE  AT  BLOCK  ISLAND,  RHODE  ISLAND. 

This  island  is  part  of  the  State  of  Bhode  Island;  is  14  miles  east  of 
Montank  Point,  the  eastern  end  of  Long  Island,  and  is  about  10  miles 
firom  the  nearest  point  of  the  mainland.  Besides  supplying  the  ivants 
of  the  mackerel-fishing  fleet  and  the  general  coast  navigation,  the 
island  is  an  important  point  on  our  shores  for  ocean  navigation.    It  has 
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a  signal  station  connected  by  submarine  telegraph  with  the  mainland. 
Vessels  are  passing  the  island  at  all  times  and  on  all  sides  of  it,  and 
its  position  renders  it  of  national  importance.  The  object  of  the 
improvement  is  to  furnish  a  harbor  of  refnge  for  medinm-drafb  vessels 
engaged  in  foreign  and  coastwise  commerce.  The  mean  rise  and  fall 
of  the  tide  is  about  3  feet. 

Original  condition. — ^Before  the  construction  of  the  present  harbor  of 
refuge  Block  Island  had  no  harbor  which  afforded  protection  for  decked 
vessels.  The  only  ones  used  were  open  boats,  which  on  the  approach 
of  storms  were  hauled  up  on  the  beach  by  oxen.  The  largest  of  these 
boats  were  of  about  10  tons  burden. 

Plans  of  improvement — Between  1870  and  1876,  $285,000  was  appro- 
priated to  build  a  breakwater  for  a  harbor  for  medium-draft  vessels. 
This  work,  including  an  inner  harbor  of  7  feet  depth  for  temporary  use 
of  the  Government  plant,  was  completed  in  1878.  (See  p.  202  of  Annual 
Beport  for  1877  and  p.  313  of  1879.) 

Li  1880,  $6,000  was  appropriated  for  dredging  the  inner  basin  to  9 
feet  depth.  This  work  was  completed  in  1881.  (See  p.  390  of  Annusd 
Beport  for  1880  and  p.  563  of  1881.) 

In  1882,  $19,000  was  appropriated  for  building  a  sea  wall  on  the  east 
side  of  the  inner  basin  and  protecting  the  cliffs  on  east  side  of  break- 
water. (See  p.  563  of  Annual  Beport  for  1882.)  This  work  was  com- 
pleted in  1884. 

In  1884,  $15,000  was  appropriated  for  additions  to  the  old  breakwater. 
(See  p.  628  of  Annual  Beport  of  1884.)  These  additions  were  made  in 
1884-85,  partially  closing  a  gap  in  this  old  breakwater. 

The  project  of  1884,  as  modified  in  1888,  provided  for  the  construc- 
tion of  a  harbor  of  reftige  on  the  eastern  side  of  the  island,  consisting 
of  an  enlarged  inner  harbor  (or  basin)  for  small  vessels  and  an  exterior 
harbor  for  large  ones.  The  basin  was  to  be  about  800  feet  square  and 
completely  inclosed  except  at  its  100-foot- wide  entrance.  The  exterior 
harbor  was  already  formed  by  an  old  breakwater  on  the  east  and  the 
adjacent  shore  on  the  south  and  west,  but  an  old  gap  near  the  end  of 
this  breakwater  was  to  be  filled  up.  The  project  covered  the  construc- 
tion of  the  stone  sea  walls  of  the  enlarged  inner  harbor  ($46,0(K)),  the 
repair  of  the  old  breakwater  ($24,000),  and  a  little  dredging  ($5,000) 
along  the  western  side  of  the  old  breakwater  and  also  inside  the  har- 
bor; all  at  a  total  cost  estimated  in  1888  at  $75,000.  This  project  was 
practically  completed  in  1893. 

The  present  approved  project,  that  of  1895,  based  on  the  report  of 
the  survey  ordered  in  the  river  and  harbor  act  of  August  17, 1894,  pro- 
vides for  raising  the  entire  breakwater  to  proper  height,  and  stopping 
sand  leaks  between  certain  points,  and  dredging  the  main  inner  harbor 
to  a  depth  of  10  feet,  at  an  estimated  cost  of  $83,985. 

A  plan  of  the  works  may  be  found  at  page  612,  Annual  Beport  of  the 
Chief  of  Engineers  for  1885,  page  844  of  1893,  and  in  House  Doc.  Ko. 
83,  Fifty-fourth  Congress,  first  session;  and  fhrther  details  at  pages 
609  and  613  of  1885  and  page  506  of  1888. 

Amount  expended  a/nd  results  up  to  June  30. 1897. — ^The  total  amount 
expended  up  to  June  30, 1897,  was  $401,824.36,  by  which  the  gap  in  the 
old  breakwater  had  been  filled  up  so  as  to  make  the  breakwater  of 
1,900  feet  total  length;  the  sea  walls  of  the  inner  harbor  had  been 
completed  (except  as  to  stone  fender  piers  at  the  entrance);  wooden 
fender  piers  had  been  built  for  present  uses,  the  worst  rocks  and  bowl- 
ders had  been  removed  from  the  new  inner  harbor,  and  a  small  amount 
of  dredging  had  been  done  from  time  to  time,  at  the  entrance  to  the 
inner  harbor,  where  a  shoal  was  constantly  forming.  An  agreement 
had  been  mstde  in  June,  1897,  with  Capt.  T.  A.  Scott  to  remove  about 
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5,000  cubic  yards  of  sand  from  this  troablesome  shoal,  at  35  cents  per 
cubic  yard,  and  2,258  cubic  yards  had  already  been  removed. 

Operations  during  the  past  fiscal  year. — ^The  amount  expended  durin^^ 
the  past  fiscal  year  was  $2,268.77. 

Work  of  dredging  in  operation  at  the  close  of  the  past  fiscal  year, 
under  the  above-mentioned  agreement,  was  completed  on  the  20th  of 
July,  1897,  by  the  removal  of  2,742  cubic  yards  of  sand  fh)m  the  shoal, 
to  a  depth  of  10  feet  at  low  tide. 

Under  present  conditions  the  entrance  to  the  harbor  is  liable  to  sboal 
up  each  year,  by  reason  of  sand  carried  through  the  main  breakwater 
during  easterly  storms.  This  will  continue  until  the  breakwater  is  made 
sand  tight,  as  provided  for  in  project  of  1895;  but  in  order  to  carry  this 
work  on  properly  and  economically,  sufficient  money  should  be  appro- 
priated to  complete  this  part  of  the  project  in  one  season;  otherwise, 
unless  the  necessary  funds  are  provided  for  maintaining  the  channel 
at  the  entrance  by  dredging  it  out  each  year  at  a  cost  of  about  $2,500, 
it  will  close  up  and  the  inner  harbor  become  practically  useless  except 
for  boats  of  a  very  light  drafb. 

Lights  have  been  maintained  on  the  north  sea  wall  during  the  year. 

This  work  was  in  the  local  charge  of  Mr.  Edwsird  Parrish  as  assist- 
ant engineer,  with  Mr.  Lester  E.  Dodge  as  inspector. 

Work  required  to  complete  the  existing  project. — The  work  required  to 
complete  the  existing  project  is  to  repair  the  main  breakwater  and 
stop  sand  leaks  through  certain  portions  of  it,  and  to  dredge  the 
enlarged  inner  harbor  to  a  depth  of  10  feet. 

Operations  contemplated  for  the  fiscal  year  ending  June  30^  1899. — It  is 
proposed  to  retain  a  small  amount  of  available  funds  to  keep  the 
entrance  to  the  inner  harbor  open  until  sufficient  funds  are  available 
to  provide  for  effective  work  in  repairing  the  main  breakwater. 

Block  Island  is  in  the  Newport  collection  district,  and  Newport  is  the  nearest  port 
of  entry.  The  revenae  collected  at  Newport  during  the  last  calendar  year  was 
$2,015.  There  is  no  daty  collected  at  Block  Island.  The  valae  of  the  liarbor  is 
mainly  as  a  harbor  of  refuge.  There  are  several  lights  on  the  island.  The  nearest 
fortification  is  Fort  Adams,  B.  I. 

Money  statement 

July  1, 1897,  balance  unexpended $4,675.64 

June  30, 1898,  amount  expended  during  fiscal  year 2, 268. 77 

July  1, 1898, balanoe  unexpended 2,406.87 

July  1, 1898,  outstanding  UabUitiee 30.00 

July  1, 1898,  balance  available 2,376.87 

(Amount  (estimated)  required  for  completion  of  existing  project 78, 985. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1900  78, 985. 00 
Submitted  in  oompliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


AMOUNTS  ▲PPBOPBIATBD. 


July  11, 1870 130,000 

March  3, 1871 75, 000 

June  10,1872 50,000 

March  3, 1873 50,000 

June23,1874 20,000 

March  8, 1875 20,000 

August  14, 1876 40,000 

June  14, 1880 6,000 

August  2,1882 19,000 


July  5, 1884 $15,000 

August  5,1886 20,000 

August  11,1888 16,000 

September  19, 1890 15,000 

July  13,1892 24,000 

August  18, 1894 2,50C 

June3,1896 5,000 

Total 406,500 
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COMMERCIAL  STATISTICS. 


The  commerce  arriving  and  leaving  Block  Island,  Rhode  Island,  by  water  dnring 
the  calendar  years  ending  December  31,  1892-1897,  is  estimated  as  follows  (based 
mainly  npon  reports  received  from  Mr.  C.  C.  Ball,  Block  Island,  Rhode  Island) : 


Clau  of  goods. 


Cotton  and  products 

Tobacco 

Rice 

Graina  and  forafce 

y egetablea  and  truck 

Live  stock  and  products. 

Fish,  oysterSf  etc 

Naval  stores 

Lumber  and  products 

Coal,  minerals,  eto 

Fertilisera , 

Machinery 

Gtoeral  merchandise . . . . , 
Bnn  dries 


Total. 


1802. 


Tant, 


80 

10 

560 

270 

740 

8,280 


5,170 
6.080 
90 
10 
4,600 
6,300 


32,000 


1803. 


Tons. 
5 

30 

20 

800 

350 

2,000 

2,500 


5,000 
7,401 
120 
10 
6,000 
13,000 


87,235 


1894. 


2V>n«. 


10 

1,050 

480 

1.100 

10,250 

10 

4,J00 

10,000 

130 


1895. 


7,000 
9,000 


43,166 


Torn. 


I 


80 

10 

1.130 

515 

2,100 

10,050 

5 

7,000 

8,650 

150 


6,625 
8,870 


45,135 


1890. 


Toru. 

10 

80 

12 

1,2.'»0 

650 

2,500 

15,000 

10 

6,500 

15,000 

200 

100 

6,600 

2,500  I 


1897. 


Tom. 

10 

32 

12 

1,300 

650 

2,600 

15.000 

10 

6,600 

15,000 

3U0 

100 

0,700 

3,500 


50,362  I   61.714 


New  transportation  companies  established  during  the  year,  none  reported. 
The  vessels  enterin|^  and  leaving  this  waterway  are  as  follows  (each  entrance  and 
departure  together  being  counted  as  one) : 


Character  or  class  of  aerTice. 


Ayertkgp 
tonnage. 


Freight  and  passenger 

Fishing 

Tuga 

Pleaanie  boats 

Sail: 

Freight - 

Fiahlngr  boats 

Ovster  Doata 

Fbaaure  boata,  large. . . 

Pleaaure  boata,  amall . . 
Barges 


Tom. 


500 
130 
135 
125 

150 
30 
30 
16 
7 

850 


C  17. 

IMPROVEMENT  OF  GREAT  SALT  POND,  BLOCK  ISLAND,  RHODE  ISLAND. 

The  Great  Salt  Pond  is  a  large  pond  of  salt  water,  lying  about  the 
center  of  Block  Island.  Before  the  commencement  of  the  present 
improvement  it  was  .separated  from  the  ocean  on  the  west  by  a  com- 
paratively narrow  strip  of  sandy  shore.  The  State  of  Khode  Island 
and  the  town  of  New  Shoreham  have  appropriated  altogether  $115,000 
toward  establishing  a  channel  from  deep  water  in  the  ocean  to  deep 
water  in  the  pond  and  protecting  same  by  stone  jetties. 

With  the  fands  thus  appropriated  the  local  authorities  have  built 
837  feet  of  the  southern  jetty  and  carried  the  northern  jetty  out  for  a 
short  distance,  besides  dredging  a  channel  about  450  feet  wide,  with  a 
minimum  width  of  150  feet,  carrying  at  least  12  feet  of  water  at  low 
tide. 

Flans  of  improvement — The  present  approved  project,  that  of  1895, 
provides  for  extending  the  south  jetty  out  to  the  18-foot  contour  and 
the  north  jetty  to  the  12-foot  contour,  also  for  dredging  a  channel  hav- 
ing a  central  depth  of  25  feet  with  a  width  of  150  feet,  gradually  shoal- 
BNa  98 59 
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ing  to  a  depth  of  12  feet  with  a  width  of  504  feet,  thence  to  high  water 
line  with  a  slope  of  1  on  4,  the  total  width  at  low  water  to  be  600  feet 
All  at  a  total  estimated  cost,  exclusive  of  the  expenditures  of  the  State 
and  town,  of  197,567.94. 

At  the  time  Lient.  Gol.  S.  M.  Mansfield,  Corps  of  Engineers,  made  his 
report  on  this  improvement  the  price  per  cubic  yard  for  dredging  was 
10.7  cents,  and  his  estimate  for  completing  the  work  was  based  on  these 
figures.  Since  then  considerable  hard  clay  and  bowlders  have  been 
found  in  the  dredging  and  the  price  paid  per  cubic  yard  has  been  14| 
cents,  which  would  change  the  estimate  for  completion  considerably. 

The  report  of  survey  with  map  was  published  as  House  Doc.  No.  57, 
Fifty-fourth  ("ongress.  first  session,  and  the  report,  with  map  omitted, 
at  page  620,  Annual  Beport  of  the  Ciiief  of  Engineers  for  1896. 

Amount  expended  and  resultn  up  to  June  30y  1897.— The  total  amount 
exi>ended  on  this  project  by  the  Government  up  to  June  30, 1897,  was 
$26,890.24,  by  which  25,701  tons  of  stone  had  been  placed  in  the  south 
jetty,  extending  the  same  to  the  18-foot  contour,  1,262  feet  from  shore, 
and  nearly  completing  work  under  the  contract  with  Messrs.  S.  &  E.  S. 
Belden,  of  Hartford,  Conn.,  at  91.33  i>er  ton  for  stone  in  place  in  the 
jetty. 

Operationa  during  the  past  fiscal  year. — The  work  of  jetty  constraction 
in  progress  at  the  commencement  of  the  fiscal  year  under  the  above- 
mentioned  contract  was  completed  on  the^th  of  July,  1897,  by  pladng 
1,200  tons  of  stone  in  the  south  jetty,  building  up  all  low  portions  of 
the  jetty  to  full  width  and  height. 

A  minor  survey  was  made  in  August  to  determine  the  condition  of 
the  channel  entrance  with  a  view  to  preparation  for  futare  work. 
During  June,  1898,  a  diving  crew  in  a  small  sailboat  sought  for  an 
obstruction  in  the  channel  entrance  complained  of  from  time  to  time, 
and  removed  a  long  bent  piece  of  l^-inch  iron  pipe. 

This  work  was  in  the  local  charge  of  Mr.  Edward  Parrish,  assistant 
engineer,  with  Mr.  Kneeland  P.  Partelow  as  inspector,  and  the  survey 
was  in  charge  of  Assistant  Engineer  C.  M.  Winchell. 

Work  required  to  complete  the  existing  project — The  deepening  and 
widening  of  the  channel  and  the  extension  of  the  north  jetty. 

Operations  contemplated  for  the  fiscal  year  ending  June  30 ^  1899, — ^It  is 
proposed  to  apply  the  available  funds  to  dredging. 

Qreat  Salt  Pond  is  in  the  Newport  collection  district,  and  Newport  is  the  nearest 
port  of  entry.  The  revenue  collected  at  Newport  during  the  last  calendar  year  was 
92,015.  There  is  no  duty  collected  at  this  place.  The  value  of  the  harhor  is  mainly 
as  a  harbor  of  refuge.  There  are  several  light-honses  at  the  island.  The  nearest 
fortification  is  Fort  Adams,  R.  I. 

Money  statement 

July  1, 1897,  balance  unexpended $13,109l1C 

Jane  90, 1898,  amount  expended  daring  fiscal  year 10,978^99 

July  1, 1898,  balance  unexpended 2, 13Lli 

July  1, 1898,  ouUtanding  fiabilities 5a CO 

July  1, 1898,  balance  available 2,081.17 

{Amount  (estimated)  required  for  completion  of  existing  project 57,  567. 91 
Amountthatoan  be  profitably  expended  in  fiscal  year  ending  June  SO,  1900    57, 567. 9t 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


AMOUNT  APPROPRIATED. 

Jane  8, 1896 $40,000 
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Contract  in  force. 


(Contractor. 

Date  of 
approval. 

To  commence. 

To  complete. 

8.  &  £.  S.  Belden 

Oct  12,1896 

Oct.  16, 18^ 

July     1,1897 

COMMERCIAL  STATISTICS. 


The  commerce  arriving  at  and  leaving  the  Great  Salt  Pond,  Block  leland,  Rhode 
Island,  by  water  daring  tho  calendar  years  ending  December  31,  1896-1897,  is  esti- 
mated as  follows  (based  mainly  upon  reports  received  from  Mr.  C.  E.  Champliu,  of 
Block  Island,  Rhode  Island) : 


Class  of  goods. 

1896. 

1897. 

Grain  and  forago 

Torn. 
1,600 
100 
2,000 
900 
2rK) 
250 
100 

Tons. 
2,000 

Vegetables  and  track -. 

200 

Fish,  oysters,  etc 

6,000 
1,000 

Lam  oer  and  products 

CoaJ,  minerals,  etc ........  ,T,-,r 

500 

500 

Sundries » -      ---           - 

500 

Total 

5,200 

9,700 

New  transportation  companies  established  during  the  year,  none. 
The  vessels  entering  and  leaving  this  waterway  are  as  follows  (each  entrance  and 
dei)arture  together  being  counted  as  one) : 


Character  or  class  of  service. 


Stenm: 

l<Yei)!ht  and  passenger 

Fisking 

Sail: 

Fishing  vessels  (schooners) 

Fishing  boats 

Pleasure  boats,  large 

Barges 


Number. 


700 
100 

4,000 

4,500 

100 

500 


Average 
draft. 


Feet. 
10 
10 

11 
6 
3 
9 


Average 
tonnage. 


Tons. 
600 
100 

100 

10 

5 

800 


Ci8. 

REMOVING  SUNKEN  VESSELS  OR  CRAFT  OBSTRUCTING  OR  ENDANGERING 

NAVIGATION. 

1.  Schooner  B.  L.  Bewis.—'ThiQ  schooner  was  wrecked  by  collision  on 
July  21, 1897,  and  sank  in  Vineyard  Sound,  about  midway  between 
Hedge  Fence  and  Squash  Meadow  Shoals,  in  about  54  feet  of  water. 
By  Department  indorsement  of  September  13, 1897,  her  removal  was 
authorized  and  $500  allotted  therefor. 

The  work  of  her  removal  by  hired  labor  was  completed  on  September 
25, 1897,  and  a  final  inspection  made  on  that  date  showed  a  least  depth 
of  35  feet  at  low  water  over  the  remaining  portions  of  the  wreck. 

The  total  cost  of  the  work  was  $459.87. 

^.  Schooner  Mary  B.  Smith. — The  wreck  of  this  schooner  was  found 
in  about  10  feet  of  water  at  a  point  about  100  yards  from  the  southeast 
shore  of  Vineyard  Haven,  and  about  halfway  between  the  black  and 
red  buoys  in  Vineyard  Haven  Harbor,  Massachusetts,  was  reported 
October  2,  1897,  and  by  Department  letter  of  October  5,  1897,  her 
removal  was  authorized  and  $500  allotted  therefor. 

This  wreck  was  completely  broken  up  and  removed  during  the  month 
of  November,  1897,  by  hired  labor,  at  a  total  cost  of  $353.99. 

3.  WrecJc  off  Quonocontaug^  B.  I. — ^The  spars  of  an  unknown  wreck 
in  Block  Island  Sound  were  reported  March  11, 1898,  and  by  Depart- 
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ment  letter  of  March  16, 1898,  an  allotment  of  $250  made  for  their 
removal.  These  spars  are  reported  to  show  above  the  water  from  4  to  8 
feet,  at  a  point  about  4  miles  soath  of  the  Qaonocontaag  Life-Saving 
Station,  B.  I.  These  spars  will  be  removed  daring  the  early  part  of 
the  next  flseal  year. 

4.  Schooner  Asia. — ^The  wreck  of  the  schooner  Ana  was  reported 
March  11, 1898,  and  by  Department  indorsement  of  March  22, 1898,  an 
allotment  of  $800  made  for  her  removal.  This  wreck  is  reported  sank 
in  abont  8  feet  of  water  on  Eillpond  Bar,  aboat  1  mile  E.  SB.  of  the 
Bass  River  (Massachnsetts)  Light  Station.  The  removal  of  this  wreck 
will  be  nndertaken  at  an  early  date. 

5.  Barge  ExoeUior. — The  wreck  of  the  barge  Excelsior  was  reported 
March  22, 1898,  and  by  Department  letter  of  March  26, 1898,  an  allot- 
ment of  $500  made  for  her  removal.  This  wreck  is  reported  sunk  in 
abont  12  feet  of  water  on  Killpond  Bar,  at  a  point  about  2  miles  soaUi- 
east  of  the  Bass  Biver  (Massachusetts)  Light  Station.  Bemoval  of 
this  wreck  is  yet  to  be  made. 

6.  Schooner  Angola. — The  wreck  of  the  schooner  Angola  was  reported 
May  20, 1898,  and  by  Department  letter  of  May  24, 1898,  her  removal 
was  authorized  and  $500  allotted  therefor.  This  wreck  is  rep<^ted  as 
sunk  in  abont  50  feet  of  water  at  a  point  abont  1^  miles  W.  liTW.  of 
Cross  Bip  Light  Ship  in  Vineyard  Sound.  This  wreck  has  been  marked 
by  a  lighted  gas  buoy  by  the  Light  House  Department.  Work  of 
removal  not  yet  commenced. 


C  19. 

PRELIMINARY  EXAMINATION  OF  HERRINQ  RIVER,  HARWICH,    MASSA- 
CHUSETTS. 

[Printed  in  Hoose  Doo.  No.  108,  Fiity-flfth  CongnM,  second  MMion.] 

Office  of  the  Ohibf  of  Enginebrs^ 

United  States  Abmt, 
Washington^  D.  C,  December  1, 1897. 
Sir:  I  have  the  honor  to  submit  the  accompansring  copy  of  report, 
dated  September  13,  1897,  by  Mi^.  D.  W.  Lock  wood,  Corps  of  Engi- 
neers, upon  a  preliminary  examination  of  Herring  Biver,  in  Harwich, 
Mass.,  made  to  comply  with  the  provisions  of  the  river  and  harbor  act 
of  Jane  3, 1896. 

It  appears  that  the  expense  for  constructing  suitable  works  for  obtain- 
ing  a  channel  of  even  moderate  depth  would  be  great,  while  the  cost  of 
its  maintenance  would  be  an  important  item,  owing  to  the  movement  of 
sand  along  the  shore.  A  harbor  at  the  locality  would  be  a  convenienoe 
for  pleasure  boats  during  the  summer,  but,  in  a  general  sense,  there  is 
no  local  commerce,  and  none  can  be  anticipated  at  all  commensurate 
with  the  expense  that  would  be  incurred  in  securing  a  channel  of  even 
a  very  moderate  depth. 

Major  Lockwood  states  that  any  improvement  at  this  locality  would 
be  purely  local  in  its  benefits,  and,  for  this  and  otiier  reasons  given,  he 
does  not  consider  Herring  Eiver  to  be  worthy  of  improvement  by  t^ 
General  Government.  These  views  are  concurred  in  by  the  Dtviakm 
Engineer,  Col.  G.  L.  Gillespie,  Corps  of  Engineers,  and  by  me. 
Very  respectfiiUy,  your  obedient  servant, 

John  M.  Wilson, 
Brig.  Oen.^  Chief  0/ EngineerSj 
Hon.  B.  A.  Aloee,  U.  S.  Army. 

Secretary  of  War. 
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sepobt  op  maj.  d.  w.  lockwood,  corps  op  bnoinbbbs. 

United  States  Engineer  Office, 

Newport^  R.  7.,  September  13y  1897. 

General:  In  compliance  with  the  river  and  harbor  act  of  June  3, 
1896,  and  orders  from  your  office  dated  Jane  16, 1896, 1  have  the  honor 
to  submit  the  following  report  of  a  preliminary  examination  of  Herring 
Biver,  in  Harwich,  Mass. : 

The  locality  was  visited  by  me  August  19, 1897. 

The  mouth  of  Herring  Biver  is  6|  miles  west  of  Stage  Harbor  light, 
and  is  9  miles  due  east  of  Hyannis  light. 

The  low-water  width  of  this  stream  at  its  mouth  is  about  60  feet,  with 
but  little  deptii.  The  stream  itself  furnishes  an  outlet  into  Nantucket 
Sound  for  several  ponds  of  considerable  area,  is  of  varying  width,  and 
is  claimed  to  have  a  low- water  depth  of  5  feet  from  the  highway  bridge, 
about  one-quarter  of  a  mile  from  its  mouth,  down  to  near  the  shore  line. 
A  bulkhead  has  been  constructed  along  the  west  bank  frt>ma  short  dis- 
tance above  the  shore  out  into  the  sound  for  several  hundred  feet,  and 
the  shore  line  has  made  out  just  as  the  bulkhead  has  been  extended;  in 
&ct,  the  movement  of  sand  to  the  east  is  such  that  the  shore  line  would 
probably  follow  the  bulkhead  or  pier  even  if  it  were  carried  out  to  a 
much  greater  distance.  The  distance  from  the  shore  out  to  the  6-foot 
curve  of  low  water  according  to  the  Coast  Survey  chart  is  one-quarter 
of  a  mile. 

The  expense  of  constructing  suitable  works  for  obtaining  a  channel 
of  even  moderate  depth  at  this  point  would  be  great,  and  the  cost  ot 
maintaining  the  channel  would  be  an  important  item  owing  to  the  move- 
ment of  sand  along  the  shore.  A  harbor  at  this  point  would  be  a  con- 
venience for  pleasure  boats  during  the  summer,  but,  in  a  general  sense, 
there  is  no  local  commerce  at  present,  and  none  can  be  anticipated  at 
all  commensurate  with  the  expense  that  would  be  incurred  in  securing 
a  channel  of  even  a  very  moderate  depth.  Killpond  Bar  furnishes 
good  protection  and  an  anchorage  for  vessels  of  considerable  size  dur- 
ing heavy  weather  from  the  south  and  southwest,  while  Monomoy  Point 
breaks  southeasterly  seas. 

Any  improvement  here  would  be  purely  local  in  its  benefits,  and  for 
this  and  other  reasons  given  I  do  not  consider  the  locality  worthy  of 
improvement  by  the  Oeneral  Government. 

Very  respectfully,  your  obedient  servant, 

D.  W.  LOOKWOOD, 

Majovy  Carps  of  Engineers. 
Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers,  U.  8.  A. 
(Through  the  Division  Engineer.) 

[Pint  indorsement.] 

NOBTHEAST  DIVISION  ENOINEEB  OPPICB, 

New  York,  Septe^nber  15, 1897. 
Bespectfhlly  forwarded  to  the  Chief  of  Engineers,  concurring  in  the 
views  of  the  district  officer. 

G.  L.  Gillespie, 
OoUmelj  Corps  ofEngineerSj  IHvision  Engineer. 
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C  20. 

PRELIMINARY  EXAMINATION  OF  SALT  POND,  HARWICH,  MASSA- 
CHUSETTS. 

[Pxiuted  In  House  Doc.  No.  121,  Fifty-filth  Congress,  second  session.] 

Ofpiok  op  thb  Chief  of  Engineers, 

United  States  Army, 
Washingtonj  D.  0.,  December  i,  1597, 
Sir:  I  have  the  honor  to  submit  the  accompanying  copy  of  report, 
dated  September  13,  1897,  by  Maj.  D.  W.  Lockwood,  Corps  of  Eogi- 
neers,  upon  a  preliminary  examination  of  Salt  Pond,  in  Hanridi, 
Mass.,  made  to  comply  with  the  provisions  of  the  river  and  harbor  aet 
of  June  3, 1896. 

Major  Lockwood  states  that  the  benefit  that  would  come  from  having 
an  entrance  into  the  pond  would  be  the  affording  of  a  harbor  for  small 
pleasure  boats  of  the  catboat  class,  there  being  no  local  commerce  at 
present,  and  no  prospective  commerce  at  all  commensurate  with  the  cost 
of  securing  a  depth  that  would  be  of  any  practical  use.  For  the  rear 
sous  given  in  the  report  he  does  not  deem  the  locality  worthy  of  improTe^ 
nient  by  the  General  Government,  and  his  views  are  concurred  in  by 
theDivision  Engineer,  Col.  G.  L.  Gillespie,  Corpsof  Engineers,  andbyme 
Very  respectfully,  your  obedient  servant, 

John  M.  Wilson, 
Brig.  Gen.j  Chief  of  Engineen^ 

U.  8.  Amu. 
Hon.  E.  A.  Alger, 

Secretary  of  War. 


report  of  maj.  d.  w.  lockwood,  corps  of  enginebbs. 

United  States  Engin^eer  Office, 

Newportj  R.  J.,  September  13, 1897. 

General:  In  compliance  with  the  river  and  harbor  act  of  Jane 3, 
1896,  and  orders  from  your  office  dated  June  16^  1896, 1  have  the  honor 
to  submit  the  following  report  of  a  preliminary  examination  of  Salt 
Pond,  in  Harwich,  Mass. 

The  locality  was  visited  by  me  August  19,  1897. 

Salt  Pond  is  4J  miles  west  of  Stage  Harbor  Light  and  llj  miles  east 
of  Hyannis  in  a  straight  line. 

The  pond  itself  is  oval  in  shape  and  about  three-quarters  of  a  bw 
in  circumference.    The  depth  is  ample  for  a  small  harbor. 

At  present  it  is  connected  with  Nantucket  Sound  by  a  narrow,  shal- 
low channel,  protected  oii  the  west  side  by  a  temporary  bulkhead  of 
timber,  strengthened  at  its  outer  end  with  stone.  The  effect  of  ^^ 
bulkhead  has  been  to  advance  the  shore  line  on  its  west  side  over  2w 
feet,  as  is  indicated  by  the  original  shore  line  to  the  east  of  the  entrance, 
and  the  indications  are  that  the  shore  line  would  advance  just  in  pio; 
portion  as  this  bulkhead  is  extended.  Salt  Pond  has  no  feeders,  that 
is,  no  streams  empty  into  it,  and  the  entrance  is  kept  open  in  the 
condition  it  is  in  at  present  by  the  tide. 

The  flood  tide  carries  into  the  pond  a  considerable  quantity  of  sanOt 
and  this  is  deposited  over  a  fan-shaped  area  where  the  channel  coo- 
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nects  with  the  pond,  the  result  being  a  broad,  flat  bar  over  which  there 
is  bat  little  depth  at  low  water.  A  similar  bar  also  exists  in  the  sound 
at  the  mouth  of  the  channel.  The  distance  from  the  shore  out  to  6  feet 
depth  in  the  sound  at  mean  low  water,  as  given  on  the  Coast  Survey 
chart  of  the  locality,  is  about  one- half  of  a  mile. 

It  is  thus  apparent  that  the  natural  conditions  are  not  favorable  for 
securing  a  channel  of  even  moderate  depth  at  this  point. 

The  benefit  that  would  come  from  having  an  entrance  into  the  pond 
would  be  in  affording  a  harbor  for  small  pleasure  boats  of  the  catboat 
class.  There  is  no  local  commerce  at  present,  and  no  prospective  com- 
merce at  all  commensurate  with  the  cost  of  securing  a  depth  that 
would  be  of  any  practical  use.  For  the  reasons  given,  I  do  not  deem 
the  locality  worthy  of  improvement  by  the  General  Government. 
Very  respectfully,  your  obedient  servant, 

D.  W.  liCOKWOOD, 

Major ^  Corps  of  Engineers. 
Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers,  U.  8.  ^ 
(Through  the  Division  Engineer.) 

[First  indorsement.] 

Northeast  Division  Engineer  Office, 

Neiv  York,  September  15, 1897. 
Respectfully  forwarded  to  the  Chief  of  Engineers,  concurring  in  the 
views  of  the  district  officer. 

G.  L.  Gillespie, 
Colonel,  Corps  of  Engineers,  Division  Engineer. 


Q   21. 

SURVEY  OF  inner  HARBOR  AT  POINT  JUDITH  POND,  RHODE  ISLAND. 
[Printed  in  House  D00.K0. 132,  Fifty-fli^h  Congress,  second  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington^  D,  C,  December  6, 1897. 

Sir:  I  have  the  honor  to  submit  the  accompanying  copy  of  report, 
dated  August  12, 1897,  with  map,*  by  Maj.  D.  W.  Lockwood,  Corps  of 
Engineers,  upon  survey  of  inner  harbor  at  Point  Judith  Pond,  Bhode 
Island,  made  to  comply  with  the  provisions  of  the  river  and  harbor  act 
of  June  3, 1896. 

The  plan  of  improvement  presented  provides  for  securing  an  entrance 
300  feet  wide,  with  a  central  depth  of  8  feet,  into  the  pond  near  the  site 
of  the  original  entrance  at  its  eastern  end,  and  the  dredging  of  a  chan- 
nel of  same  depth  for  a  distance  of  1  mile  to  reach  the  8-foot  depth  in 
the  pond.  The  cost,  including  that  of  bridging  at  Great  Island,  is 
estimated  at  $473,490,  and  the  cost  of  maintaining  an  entrance  into  the 
pond  is  uncertain. 

To  reach  the  towns  north  of  the  pond  would  require  the  dredging  of 

*Not  reprinted.  Printed  in  Honse  Doo.  No.  132;  Fifty-fifth  Congress,  second 
session. 
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the  small  stream  on  which  they  are  located,  and  this  work,  Major  Lock- 
wood  states,  would  be  very  expensive,  as  the  dredged  material  would 
in  all  probability  have  to  be  damped  into  the  ocean  or  near  the  soatb 
end  of  the  pond.  The  surveys  heretofore  made  have  not  been  suffi- 
ciently in  detail  to  warrant  a  proper  estimate  being  made  for  improve- 
ment north  of  the  pond,  and,  in  the  opinion  of  the  local  officer,  a  survey 
such  as  should  precede  a  work  of  this  magnitude  would  cost  •5,000  and 
should  include  the  whole  pond  and  the  stream  emptying  into  it  m>m  the 
north.  He  also  states  that  the  upper  part  of  the  pond  will  freeze  over 
in  even  ordinarily  severe  winters,  so  tiiat  continuous  navigation,  leav- 
ing out  of  consideration  the  violent  storms  to  which  the  locality  is 
subject,  can  not  be  assured. 

Major  Lockwood  is  of  the  opinion  that  the  locality  is  not  worthy  of 
improvement,  as  the  cost  would  be  entirely  out  of  proportion  to  the 
benefits  to  be  conferred,  and  that  the  interests  are  local  rather  than 
national. 

In  forwarding  the  report  to  this  office  the  Division  Engineer,  GoL 
O.  L.  Gillespie,  Corps  of  Engineers,  concurred  in  these  views. 
Very  respectfully,  your  obedient  servant, 

John  M.  Wilson, 
Brig.  Oen.y  Chitf  of  Enffineers^ 

U.  8.  Army, 
Hon.  B.  A.  Aloer, 

Secretary  of  War. 
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report  of  maj.  d.  w.  lookwood,  corps  of  enaikeers. 

United  States  Engineer  Office, 

Netvportj  B.  7.,  August  12^  1897. 

General:  I  have  the  honor  to  submit  herewith  a  report  of  a  survey 
of  inner  harbor  at  Point  Judith  Pond,  Rhode  Island,  called  for  in  river 
and  harbor  act  of  June  3, 1896. 

Point  Judith  Pond  is  about  1  mile  west  of  Point  Judith,  which  is 
regarded  as  one  of  the  most  dangerous  localities  on  the  coast,  being 
exposed  to  the  full  sweep  from  the  ocean  of  southeast  storms.  Gen- 
erally speaking  the  pond  is  triangular  in  shape,  about  1.25  miles  wide 
at  its  ocean  base,  and  about  4  miles  long  from  base  to  apex  near  Wake> 
field.  The  entire  area  of  the  pond  is  about  1,800  acres,  of  which  less 
than  GOO  acres  has  a  depth  of  6  feet  or  more,  and  less  than  150  acres  a 
depth  of  10  feet  or  more,  these  deeper  parts  being  in  the  shape  of  long, 
narrow  strips  near  the  middle  part  of  the  pond. 

The  low-water  level  of  the  pond  is  about  2.5  feet  above  that  of  the 
ocean  at  the  present  time,  although  in  1873,  when  the  first  survey  of 
this  locality  was  made  under  the  direction  of  Maj.  G.  K.  Warren,  Oorps 
of  Engineers,  this  difference  was  reported  as  being  even  greater. 

The  pond  is  separated  from  the  ocean  by  a  sand  beach  and  marsh 
from  1,000  to  3,000  feet  wide  at  high  water,  through  which,  near  the 
west  end  of  the  pond,  a  shallow  opening  of  varying  width  and  deptii, 
but  readily  fordable  by  ox  teams  at  all  times,  extends  to  the  ocean. 

It  is  stated  that  formerly  a  waterway,  navigable  for  small  schooners, 
connected  the  pond  with  the  ocean,  and  that  it  was  located  at  its  east- 
ern end.  The  present  condition  of  affairs  will  hardly  warrant  tiliis, 
because  openings  made  since  the  reported  closure  of  this  entrance, 
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sometime  about  1815,  have  Mled  to  maintain  themselyee,  and  the  one 
now  existiupT  is  cleared  oat  occasionally  to  prevent  the  pond  becoming 
stagnant.  At  the  present  time  an  opening  into  the  pond  at  what  is 
cidled  the  site  of  the  old  entrance,  nearest  Point  Judith,  would  find  not 
to  exceed  5  feet  depth  for  a  distance  of  over  4,000  feet  to  the  north  if 
the  water  in  the  pond  remained  at  its  present  level;  but  an  entrance  of 
sufficient  width  and  depth  for  navigable  purposes  would  necessarily 
lower  the  pond  level  so  that  this  distance  would  be  increased  to  at  least 
1^  miles. 

The  present  entrance  is  about  2^  miles  to  the  west  of  Point  Judith. 
For  about  1  mile  west  of  Point  Judith  the  beach  is  covered  with  bowl- 
ders and  cobblestones  from  the  erosion  of  the  drift  depbsit  forming  the 
point.  Beyond  this  the  beach  is  of  sand,  with  dunes  just  back  of  it, 
built  up  on  a  marshy  foundation  formerly  separating  the  pond  from  the 
ocean.  The  well-defined  sand  dunes,  from  10  to  25  feet  above  sea  level, 
extend  for  about  1  mile  east  of  the  inlet,  leaving  about  one-quarter  of  a 
mile  between  the  drift  formation  and  the  dunes  covered  by  a  marsh, 
with  small  ponds  and  sandy  areas,  faced  on  the  ocean  side  by  a  revet- 
ment of  cobblestones  thrown  up  by  the  sea  to  an  elevation  of  about  8 
feet.  This  quarter  of  a  mile  of  intermediate  beach  is  the  eastern  end  of 
the  meeting  place  of  the  forces  carrying  tl#e  beach  material  to  the  east 
and  west,  and  should  any  opening  ever  be  made  connecting  the  pond 
with  the  ocean  it  should,  beyond  a  doubt,  be  located  somewhere  in  this 
section.  Sometimes  in  winter,  during  the  continuance  of  northerly  or 
northwesterly  gales,  the  roll  of  the  sea  becomes  so  far  reduced  as  to 
permit  of  the  advance  of  the  sand  beach  to  the  eastward  until  it  reaches 
quite  to  the  drift  formation,  always,  however,  to  be  driven  back  again 
to  the  sand  dunes  during  mild  weather  with  southerly  winds  and  a 
southeasterly  sea.  As  showing  the  effect  of  the  breakwater  in  protect- 
ing the  beach  in  southerly  weather,  it  was  observed  that  the  sand  beach 
remained  at  its  extreme  easterly  point  this  season  until  the  1st  of  July. 

The  x)osition  of.  the  mouth  of  the  inlet  varies.  Sometimes  it  opens 
toward  the  westward,  with  a  long  point  extending  from  the  eastern  side, 
and  at  others  this  condition  of  affairs  is  reversed.  At  present  the  mouth 
is  toward  the  eastward,  with  the  point  on  the  western  side,  due  to  the 
ebb  tide  from  Block  Island  and  Long  Island  sounds.  The  inlet  is  through 
soft  shifting  sand,  and  at  present  is  limited  to  a  narrow  channel  of  less 
than  2  feet  depth,  with  probably  6  inches  of  water  rippling  over  a  width 
of  from  100  to  150  feet.  Fishermen  in  the  neighborhood  state  that  the 
inlet  closes  about  every  winter,  and  that  when  the  pond  gets  too  frill 
they  get  together  and  dig  the  opening  out 

There  is  little  variation  in  the  level  of  the  pond  due  to  the  tide,  the 
mean  rise  being  one-tenth  of  a  foot. 

The  logical  location  for  any  entrance  into  the  pond  is  near  the  site  of 
the  original  enti-ance  at  its  eastern  end,  or  to  the  east  of  Oreat  Island. 
This  island  is  cultivated,  and  connected  with  the  mainland  by  a  road  and 
causeway.  There  will  be  needed  a  drawbridge  where  this  road  crosses 
any  entrance  that  might  be  made. 

A.n  entrance,  to  be  of  any  service  to  navigation,  should  have  a  width 
of  300  feet,  with  a  central  depth  of  8  feet.  This  passageway  would 
require  revetting  where  it  crosses  the  marsh  and  beach,  and  the  chan- 
nel into  the  ocean  beyond  the  shore  line  would  require  protection  by 
jetties  of  riprap  stone,  the  western  one  being  made  sand  tight.  From  * 
the  marsh  north  of  the  beach  line  a  channel  would  have  to  be  dredged 
for  a  distance  of  a  mile  to  reach  8  feet  depth  in  the  pond  itself.    The 
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followiDg  is  an  estimate  of  the  cost  of  what  would  be  required  to  gi?e 
8  feet  depth  into  the  pond: 

Two  Jetties  %t  entrance,  800  feet  long  and  8  feet  high  above  mean  low  water, 

.  40,000  tons,  at  $1.50 $60,000 

Revetting  banks  of  oat  throagh  beach  and  marsh,  25,000  tons  riprap,  at 

$1.50." ...A :.......  37,500 

Right  of  way,  34  acres,  at$100 3,400 

Dredging  1,000,000  cubic  yards,  at  25  cents 250,000 

360,900 
Contingencies,  10  per  cent 35,090 

Total r 386,990 

In  addition  to  the  above  must  be  added  the  cost  of  a  bridge  where 
the  road  to  Great  Island  crosses  the  cut.  This  bridge  would  be  300  feet 
long,  with  a  swinglnf^  drawspan  giving  80  feet  clear  width  of  opeoiDg 
on  each  side  of  the  pivot  pier.  A  suitable  bridge  could  probably  be 
built  for  $25,000,  if  built  of  wood,  but  would  require  renewal  at  the  end 
of  fitteen  years  at  least.  I  estimate  that  the  annual  cost  of  repairs  to 
it  would  be  $1,000,  and  a  day  and  night  watchman  would  require  an 
additional  expenditure  of  $1,500  per  annum,  or,  capitalized  at  4  per 
cent,  $2,500  would  be  $62,500,  making  tbe  cost  of  bridging  $87,50(1. 
This  would  make  the  entire  cost  of  the  improvement  as  follows: 

Amount  brought  forward $386,990 

Bridging 87,500 

Total 478,490 

To  reach  the  towns  north  of  the  pond — Wakefield,  Peacedale,  etc- 
would  require  the  dredging  out  of  the  small  stream  on  which  they  are 
located,  and  this  work  would  be  very  expensive,  as  the  dredged  material 
would  in  all  probability  have  to  be  dumped  in  the  ocean  or  near  tbe 
south  end  of  the  pond.  The  surveys  heretofore  made  have  not  been 
sufficiently  in  detail  to  warrant  a  proper  estimate  being  made  north  oi 
the  pond;  in  fact,  a  survey  such  as  should  precede  a  work  of  this  mag- 
nitude would  cost  $5,000,  and  should  include  the  whole  pond  and  the 
stream  emptying  into  it  from  the  north;  and  it  must  be  borne  in  mind 
that  any  plan  of  improvement  including  a  navigable  passage  to  the 
ocean  must  be  based  on  a  mean  low- water  level  in  the  pond  and  the 
stream  on  which  tbe  towns  to  be  reached  are  located  2.5  fbet  below 
their  present  level. 

The  town  of  South  Kingston,  in  which  the  pond  is  located  and  which 
would  be  most  benefited,  had  a  population  in  1805,  according  to  the 
State  Manual,  amounting  to  5,163,  and  the  gain  in  five  years  had  been 
340,  or  72  per  year.  The  district  of  Narragansett,  which  would  be 
benefited  also,  in  the  same  year  had  a  population  amounting  to  1/350| 
and  the  loss  in  five  years  had  been  158,  or  practically  32  per  year. 

I  do  not  think  tbe  locality  worthy  of  improvement,  as  the  cost  of  any 
improvement  would  be  entirely  out  of  proportion  to  the  benefits  con- 
ferred, and  which  would  be  local  rather  than  national.  In  1873  a  sor- 
vey  of  the  pond  was  ordered  by  Congress  and  was  made  under  the 
direction  of  Mty.  G.  K.  Warren,  Corps  of  Engineers,  but  adversely 
reported  on  by  him  on  the  ground  that  the  cost  of  any  improvement 
that  would  be  useful  would  be,  in  his  opinion,  so  great  that  tne  amount 
of  commerce  to  be  benefited  would  not  justify  the  expenditure.  Again, 
in  1888,  Mi^j.  W.  E.  Livermore,  Corps  of  Engineers,  reported  thelocaW 
as  not  worthy  of  improvement.  In  1802  a  third  examination  was  made, 
by  Captain  Bixby,  Corps  of  Engineers,  who  stated  in  his  report  that 
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the  improvement  of  this  locality  would  be  principally  of  local  benefit, 
and  gave  it  as  his  opinion,  in  which  Colonel  Abbot,  Oorps  of  Engi- 
neers, Division  Engineer  northeast  division,  concurred,  that  this  locality 
is  decidedly  not  at  present  worthy  of  improvement  by  the  Geueial 
Government. 

The  cost  of  maintaining  an  entrance  into  the  pond  is  uncertain ;  heavy, 
southerly  storms  may  create  a  bar  at  the  mouth  into  the  ocean,  besides 
drifting  sands  have  a  tendency  to  shoal  up  the  whole  southern  end  ot 
the  pond  generally.  This  is  going  on  all  the  time  and  is  gradually 
raising  the  marsh  that  in  earlier  times  separated  the  open  water  of  the 
pond  &om  the  ocean. 

The  upper  part  of  the  pond  and  the  passage  leading  from  it  to  the 
towns  above  will  freeze  over  in  severe  or  ordinarily  severe  winters,  so 
that  continuous  navigation,  leaving  out  of  consideration  the  violent 
storms  to  which  the  locality  is  subject,  can  not  be  assured. 

Any  commercial  statistics  as  regards  this  special  locality,  to  be 
affected  by  any  improvements,  would  be  in  the  main  a  matter  of  con- 
jecture. 

Point  Judith  Pond  is  in  the  collection  district  of  Newport,  which  is 
a  port  of  entry.  The  amount  of  revenue  collected  at  Newport  in  the 
last  calendar  year  was  $190.45.  The  nearest  light-house  is  Point  Judith 
Light.  The  nearest  fortification  is  the  fort  on  Dutch  Island,  Ehode 
Island. 

Very  respectfully,  your  obedient  servant, 

D.  W.  LOOKWOOD, 

Major  J  Oorps  of  Engineers. 
Brig.  Gen.  John  M.  Wilson, 

ijhief  of  Engineers^  U.S.  A. 


APPENDIX  D. 


IMPROVEMENT  OP  RIVERS  AND  HARBORS  IN  CONNECTICUT,  OP  PAW- 
CATUCK  RIVER,  RHODE  ISLAND  AND  CONNECTICUT,  AND  OP  CONNEC- 
TICUT  RIVER,  MASSACHUSETTS  AND  CONNECTICUT. 


BEPOBT  OF  MA  J.  SMITH  S.  LEACH,  CORPS  OF  ENGINEERS,  OFFICER 
IN  CHARGE,  FOR  THE  FISCAL  TEAR  ENDING  JUNE  SO,  1898,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPROVSMXNTS. 


1.  Paweatuck  River,  Rhode  Island  and 

Connectiont. 

2.  Stonlngton  Harbor,  Connect] cat. 

3.  Myfttic  Riyer,  Connecticut. 

4.  Thames  Riyer,  Connecticut. 

5.  Connect]  cat   Riyer  below  Hartford, 

Connecticut. 

6.  Harbor  of  reAise  at  Daok  Island  Har- 

bor, Connect]  cut. 

7.  New  Haven  Harbor,  Connecticat. 

8.  Breakwaters  at  New  Haven,  Connecti- 

ont. 


9.  Honsatonic  River,  Connecticut. 

10.  Bridgeport  Harbor,  Connecticut. 

11.  Sangatuck  River  and  Westport  Har- 

bor, Connecticut. 

12.  Norwalk  Harbor.  Connecticut. 

13.  Pive-mile  River  Harbor,  Connecticut. 

14.  Stamford  Harbor,  Connecticut. 

15.  Harbor  at  Coscob  and  Mianus  River, 

Connecticut. 

16.  Greenwich  Harbor,  Connecticut. 


BUMVSYB. 


17.  Connecticut  River,  between  Hartford,  I  18.  Sonth  Norwalk  Harbor,  Connecticut. 
Conn.,  and  Holyoke,  Mass.  I 


UNITED  States  Engineer  Ofpiob, 

New  London,  Conn.,  July  26, 1898. 
General:  I  have  the  honor  to  transmit  herewith  annnal  report 
*    *    *    upon  the  works  of  river  and  harbor  improvements  in  my 
charge  for  the  fiscal  year  ending  Jane  30, 1898.    •    •    • 
Very  respectfdlly,  yonr  obedient  servant, 

Smith  S.  Leagh, 
MajorjOorpio/Ungineeri. 
Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers,  U.  8.  A. 


D  I. 

IMPROVEMENT  OP  PAWCATUCK  RIVER,  RHODE  ISLAND  AND 
CONNECTICUT. 

The  present  approved  project,  that  of  1895,  provides  for  a  channel  of 
10  feet  depth  at  mean  low  water  from  Stonington  Harbor  to  Westerly,* 
with  a  width  of  200  feet  from  Stonington,  Conn.,  to  Avondale,  B.  I.,  a 

Ml 
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distance  of  4  miles;  a  width  of  100  feet  from  Avondale  to  tlie  lower 
wharves  of  Westerly,  a  distance  of  2.75  miles,  and  a  width  of  40  feet 
between  the  upper  and  lower  wharves  of  Westerly,  a  distance  of  Oi 
mile,  at  a  total  estimated  cost  of  $200,361.60. 

Under  the  appropriation  of  $15,000  in  act  of  June  3, 1896,  and  in 
pursuance  of  the  programme  of  work  approved  for  1896  and  1897,  con- 
tracts were  entered  into  with  Simon  O.  Fraser  and  the  Hartford  Dredg- 
ing Company,  the  lowest  bidders,  for  the  removal  of  about  400  cubic 
yards  of  rock  and  bowlders  and  for  dredging  30,000  cubic  yards,  respec- 
tively. Mr.  Fraser  began  April  1, 1897,  and  work  under  this  contract 
was  in  progress  at  the  beginning  of  the  fiscal  year.  The  contract  was 
completed  on  September  13 ;  57.55  cubic  yards  of  rocks  were  removcMl 
this  year,  making  the  total  amount  under  the  contract  323.55  cable 
yards.  Most  of  the  rocks  were  taken  from  the  channel  at  a  point  two- 
thirds  of  the  way  down  from  the  upper  to  the  lower  end  of  the  wharves 
at  Westerly,  or  opposite  Cottrell's  wharf. 

Work  under  contract  with  the  Hartford  Dredging  Company  was  com- 
menced on  July  26.  The  contract  was  extended,  and  completed  on 
December  24,  1897.  Thirty-four  thousand  nine  hundred  and  eighty 
cubic  yards  of  sand,  gravel,  and  stones  and  56.14  tons  of  large  bowl- 
ders were  removed  under  this  contract,  completing  the  10-foot  channel 
of  40  feet  width  opposite  the  wharves  and  1,800  linear  feet  of  the  chan- 
nel 100  feet  wide  below  the  wharves,  making  the  total  length  of  the 
completed  channel,  of  10  feet  depth  at  mean  low  water,  4,200  feet 

Paweatuck  River  is  in  the  collection  districts  of  Providence  and  Stonington,  tbe 
dividing  line  passing  through  the  river.  Providence  and  Stoningtonare  the  neamt 
ports  of  entry.  Tho  nearest  light-houses  are  the  Stonington  and  Watch  HiU  ligbta. 
The  nearest  fortification  is  Fort  Tramball,  New  London,  Conn. 

Money  statement. 

July  L  1897,  balance  unexpended $1S, 029.05 

June  SO,  1898,  amount  expended  daring  fiscal  year .' 12, 586. 18 

July  1,  1898,  balance  unexpended 442.81 

(Amount  (estimated)  required  for  completion  of  existing  project 185,361.60 
Amount  that  can  be  nroli  tab!  v  expended  in  fiscal  year  ending  J  ane  30, 1900    25, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  Jane  4, 1897. 


AMOUNTS  APPROPRIATED. 

For  Paweatuck  River,  Mhode  Uland  and  Conneetimt 


September  19, 1890 $16,600.00 

July  13,1892 .  3,800.00 

August  18, 1894... 6,000.00 

Juno  8, 1896 15,OOaOO 

Total 113,40aOO 


March  3, 1871.... $10,000.00 

June  10, 1872 10,000.00 

March  3, 1873 10,000.00 

June  23, 1874 10,000.00 

March  8, 1875 10,000.00 

August  5, 1886 12,000.00 

August  11, 1888 10.000.00 

December  5,  1895,  unexpended  balance  deposited  to  credit  of  the  United 
States  Treasurer 899.» 

Total 113.000.01 

For  Liiile  Karraganseit  Bay,  Mhode  Islatid  and  Connecticut. 

August  14, 1876 $5,000.00 

June  18, 1878 10,000.00 

March  3,1879 5,000.00 

June  14, 1880 6,000.00 


March3,1881 $5,OOa00 

August  2, 1882 6,000.00 

Total 38,000.00 
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Ahsiraet  of  proposali  for  dredging  in  PaiooaiveJc  Rirer,  Rhode  Uland  and  Connecticut, 
opened  hy  MaJ.  Smith  S,  Leach,  Corps  of  Engineers,  February  26,  1897. 

[80,000  cable  yards.] 


No. 


Name  and  addnM  of  bidder. 


Prlre 

per  cabio 

yard. 


Total. 


1     Thomas  A.  Soott,  New  LondoD,  Conn — 
a  2  I  Hartford  Dredging  Co.,  Hartford,  Conn  . 


27 


James  S.  Rogers,  Plattsburg,  N.  Y . 
Simon  G.  Fraser,  New  London,  Conn. 

John  P.  Sanderson,  Albany,  N.  Y 

Frank  Pidgeon,  Saogerties,  N.  Y 

Alonso  B.  Smith,  IsU]s  N.  Y 


$8,100.00 
0,900.00 


86 
82 
08 
80.9 


10,600.00 
9,000.00 
18,900.00 
11,970.00 


a  Accepted. 

Abstract  of  proposals  for  removal  ofrockfirom  Pawcatuoh  River,  Rhode  Island  and  Con- 

necticut,  opened  by  Mai.  ^SnUth  S.  Leach,  Corps  of  Engineers,  February  £6, 1897, 

[Bemoral  400  cnblc  yards  or  800  gross  tons.] 


No. 


Name  and  address  of  bidder. 


Price 

per  cubic 

yard  or 

ton. 


Total. 


1 
2 
3 
ai 
6 
0 
7 


Thomas  A.Scott,  New Londop, Conn I>erton. 

Ilartford  Dredgins  Co.,  Hartford.  Conn do. . . 

James  S.Kogers,  Plattsbnrs.  N.  Y per  cubic  yard. 

Simon  C.  Fraser,  New  London,  Conn do... 

John  P.  Randerson,  Albany,  N.  Y per  ton. 

Frank  Pidgeon,  Saogerties,  N.  Y per  cubic  yard. 

"  ^ porton. 


Frank  Pidgeon,  Sangerties,  1) 
Alonzo  S.  Smith,  IsUp,  N.  Y  . 


$6.00 
6.25 
0.80 
9.50 
21.00 
11.00 
6.00 


$4,800.00 
5,000.00 
3.920.00 
3,800.00 

16,800.00 
4,400.00 
4,800.00 


a  Accepted. 
Contract  in  force  for  dredging  in  Pawcatuck  River,  Rhode  Island  and  Connecticut. 


Name  of  contractor. 

Date  of 
contract. 

Date  of 
approval. 

Work  began. 

Contract 
expires. 

Simon  C.  Fraser • 

Mar.  15, 1897 

Apr.  16, 1897 

July  26, 1897 

a  Sept  1,1897 

a  Extended  to  Deoember  81,  1897. 
Contract  in  force  for  removal  of  rock  from  Pawcatuck  River,  Rhode  Island  and  ConnecUcuU 


Name  of  contractor. 

Date  of 
contract. 

Date  of 
approval. 

TVork  begun. 

Contract 
expires. 

Simon  C.  Fraser 

Mar.  12, 1897 

Mar.  24. 1897 

Apr.  16, 1897 

Sept    1,1897 

COMMBRCIAL  STATISTICS  FOR  THE  CALENDAR  YEAR  1897. 

The  eommeTce  arriving  and  leaving  Fawcatack  River^  Rhode  Island,  by  water 
daring  the  calendar  year  ending  December  31,  1897,  is  estimated  as  follows  (based 
mainly  upon  reports  received  from  Messrs.  Maxson  &  Co.,  Westerly,  R.  I.) : 


Class  of  goods. 

Tons. 

Grains 

1,920 
125 

Fish,  oysters,  etc * 

Lumber  and  prodncts ;. 

4,660 

Coal,  minerals  anH  ■nrniliin+«        ...           

83,839 
400 

Iron 

1,430 

Sundries 

1,200 

Sand  and  stone 

2,460 

Total 

46,024 
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The  YosselB  entoring  and  leaying  ibis  waterway  are  as  folio wb  (each  enttanee  aad 
departure  together  being  coanted  as  one) : 


Cbartoter  or  oUm  of  Mrvioe. 


»»mtor.   ^S^ 


Averse 


BtMun: 

Freight,  mainly 

PMMDger,  munly . .. 

Tug* 

8aU: 

Freight 

FishTiig  boats 

Pleasure  boats,  large. 

Pleasnre  boats,  small 

Totol 


FteL 


80 
730 

290 
1,900 
1,200 

800 


Tm. 

m 

a 

iS 

13 
I 
I 
3 


5,008 


The  above  figures  show  an  increase  in  tonnage  of  freights  of  6,938  tons  over  the 
amonnts  reported  for  1886.  Thirteen  vessels  loaded  with  lamber  for  Westerly  weiv 
obliged  to  aischarffe  at  Stonington  owing  to  lack  of  water  in  the  river. 

New  transportation  companies  established  during  the  year,  none. 


Da. 

HARBOR  OF  REFUGE  AT  STONINGTON,  CONNECTICUT. 

Tlie  present  project,  that  of  1880  with  subsequent  additions,  provides 
for  an  eastern  breakwater  as  a  protection  to  the  outer  harbor;  thi? 
breakwater,  about  one-hfdf  mile  long,  to  extend  from  the  vicinity  oi 
Bartletts  Reef  to  tbe  vicinity  of  Middle  Ground  Shoal,  or  until  snf 
ficient  protection  against  southerly  winds  shall  be  obtained.  Thei^f 
mated  cost  was  from  $143,000  to  $191,000,  according  to  length.  This 
did  not  include  foundation  for  light-house  at  west  end  of  breakwatw. 

The  project  also  provides  for  dredging  a  channel  across  Noyes  Show 
and  for  building  a  dike  or  water  break  around  Stonington  Point. 

During  the  fiscal  year  no  work  has  been  done  in  furtherance  of  this 
project. 

A  light  has  been  maintained  on  west  end  of  uncompleted  e^ 
breakwater. 

Btonington  Harbor  is  in  the  Stonington  ooUection  distriot  and  is  a  port  ?^^^ 
The  principal  value  of  the  harbor  is  as  a  harbor  of  refuge.  The  nearest  IJghJ^J'J; 
Stoninffton  Light  and  Latimer  Reef  Light.  The  nearest  fortification  is  Fort  Tiain- 
bnlly  Mew  London  Harbor,  Connecticut. 

Money  statement. 

Jnly  1,  1897,  balance  unexpended ^'q?^71 

June  30,  1898,  amount  expended  during  fiscal  year ^ 

July  1,  1898,  balance  unexpended 1,54^-*^       ] 


AMOUNTS    APPROPRIATRD. 


March  2, 1827  (survey) $200. 00 

May  23, 1828 20,000.00 

April  23, 1830 16.491.67 

June  27,  1834 262.16 

March  3, 1873 26,000.00 

June  23,1874 20,000.00 

March  3, 1875 25,000.00 

June  18,1878 40,000.00 

March  3, 1879 37,500.00 

July  14,1880 25,000.00 

March  3,  1881 30,000.00 


August  2, 1882 *25, 000.00 

Jury5,l'884 10,000.» 

Angsts,  1886 20,000.00 

August  11, 1888 8,000.0^ 

September  19, 1890 12,B00.W 

July  13,  1892'. 12,500.^ 

August  18,  1894 5,000.» 

Ju£e3,1896 i 5,000.00 

Total 837,453.88 
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COMMERCIAL  STATISTICS  FOR  THX  CALENDAR  YEAR  1897. 

These  statistics  have  ^een  asked  for,  bnt  have  not  been  received.  The  last  report 
received  was  for  1896,  as  follows : 

The  commerce  arriving  at  and  leaving  Stonington  Harbor,  Connecticut,  is  estimated 
as  follows  (based  mainly  upon  reports  received  from  Mr.  C.  B.  Crandall,  collector  of 
customs,  Stonington,  Conn.,  and  others) : 


CUwB  of  goods. 


Tons. 


Groins  and  fornge 

Fish,  oysters,  eto 

Lumber  and  prodnota 

Coal,  minerals,  and  prodncts 

Fertilizers 

General  merchandise 

Sundries 

Total 


1,200 

275 

10,000 

78,000 

176 

240.000 

20,000 


349,650 


The  vessels  entering  and  leaving  this  waterway  are  as  follows  (each  entrance  and 
departore  together  being  counted  as  one) : 


Character  or  class  of  servioe. 


Kombor. 


Average 
draft. 


Average 
tonnage. 


Steam: 

Freight  and  passenger, 

Freight  main!  v 

Passenger  mamly 

Fishing 

Tngs 

Sail: 

Freight 

Fishing  boats 

Pleasure  boats,  small. . . 

Total 


450 
65 

800 
75 

176 

1,000 

600 

1,200 


FMt. 


12 
10 
7 

7 
8 

9 
6 
2i 


Tom, 

1.500 

1,000 

85 

85 

50 

120 
20 
7 


4,2 


The  above  figures  show  an  increase  of  26,836  in  tonnage  over  the  report  of  1895, 
which  was  322,814  tons. 
No  new  transportation  companies  have  been  established  dnring  the  year. 


D3. 

IMPROVEMENT  OF  MYSTIC  RIVER,  CONNECTICUT. 

The  present  approved  project  for  this  improvement,  adopted  in  1890, 
contemplates  dredging  to  make  the  channel  15  feet  deep  at  mean  low 
water  and  100  feet  wide  for  a  length  of  about  4  miles  and  the  reduction 
of  the  curvature  of  five  bends,  at  an  estimated  cost  of  $30,000. 

Under  appropriation  of  June  3, 1896,  at  the  close  of  the  fiscal  year 
1897  a  contract  was  in  force  with  Mr.  J.  P.  Banderson,  dated  January 
14, 1897,  for  dredging  20,000  cubic  yards  at  10.7  cents  per  cubic  yard. 

Dredging  under  this  contract  was  commenced  on  September  25  and 
completed  on  October  21, 1897.  Twenty-five  thousand  and  eighty-eight 
cubic  yards  of  mud  were  removed  at  the  lower  or  fifth  bend,  which  is  at 
the  mouth  of  the  channel  nearly  opposite  Palmer's  shipyard.  Two  cuts 
were  made  on  the  east  side  of  the  bend,  widening  it  50  feet  for  a  length 
of  1,200  feet 

Mystic  River  is  in  the  New  London  coUection  district^  of  which  New  London  is  the 
port  of  entry.  The  nearest  work  of  defense  is  Fort  Griswold,  New  London  Harbor, 
abont  6  miles  west.  There  is  %  light-honse  on  Morgan  Pointy  on  the  west  side  of  the 
river  at  its  mouth. 

BNa  98 60 
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Money  statement 

Jalyl,  1897,  balance  nuexpended $3,26&21 

Jane  30,  1898,  amount  expended  daring  fUcal  year 2,921.33 

Jalyl,  1898,  balance  anexpended 346.89 

*                                                        1,  — 

(Amoant  (estimated)  reqaired  for  completion  of  existinf^  project 3, 000. 00 

Amoant  thatcan  beprontably  expended  in  iiscal  year  ending  JanedO,  1900  3, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 

Appropriations  for  the  improvement  of  Mystic  Biver,  Connecticat, 
have  been  made  as  follows: 


Application. 


Date. 


Dredging  above  and  Just  below  railroad  bridge  and  at  the  mouth  of  the  river. 

Dredging  below  the  railroad  bridge 

Dredging  opiMwiteNoank 

Dredging  at  the  month  of  the  river 


Total. 


Sept  19, 1800 
July  13, 18B2 
Aag.  17. 1804 
June  3,1806 


$ld,m 
10,  M 

3.560 
3.5iA 


27.t8e 


Abttract  of  proposals  for  dredging  in  Mystic  RivcTf  Conneeticutj  opened  by  Capt.  Smith  S. 
Ltachj  Corps  of  Engineers^  December  23^  1890, 

[Estimated  yardage,  20,000  cubic  yards.] 


No. 


Name  and  address  of  bidder. 


Jobn  P.  Randorson,  Albany,  N?  Y 

Newbure  Dredging  Co.,  Newburg,  N.  Y 

Wm.  H.  Taylor,  Jr.,  Jersey  City,  N.  J 

Simon  C.  Fraser,  Now  London,  Conn 

T.  A .  Scott,  New  London,  Conn 

Hartford  Dredging  Co.,  Hartford,  Conn 

Columbian  Dredging  Co.,  Fall  River,  Mass  . 


Price 

percalMc 

yard. 


C^nU, 
13 


TotaL 


2.7eQL» 
2,74«Ltl 


a  Accepted. 
Coniraei  in  force  for  dredging  in  Mystic  River ^  Connecticut. 


Name  of  contractor. 

Date  of 
contract. 

Date  of 
approval. 

Work  begun. 

Oontraet 

expires. 

John  P.  Randorson. 

Jan.  U,  1807 

Feb.    8,1897 

Sept.  25, 1887 

Dec.   31,10? 

COMMBRCIAL  STATISTICS  FOR  THB  CALENDAR  YBAR  1897. 

Arrival  and  d^^rture  of  vessels, 

AT  MYSTIC. 

[Draft  5  to  16  feet;  tonnage  100  to  600  tons/ 


Kind  of  vessel. 


Number 

of  round 

trips. 


Alf««««»t* 


toimageof 
Itoips. 


aUl 


Bailing  vessels • • • 

Steamers,  excursion  steamers,  and  tugboats 
Barges,  scows,  etc 

Total 


40 

242 

0 


U76T 


7.8 


800 


21,  sc; 
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Freight  received  and  shipped  by  water. 

Cliief  articles. 

Tons. 

Estimated 
▼alue. 

Coal 

6,800 

12,017 

450 

2,300 

134,000 

Lnmber  (8,  Oil,  393  foot) ,..;... 

180,227 
18,000 

Silex 

MjifCAilaneoiis - -     

43,000 

Total 

21,567 

255,227 

The  above  figarcs  show  a  decrease  of  tonnage  since  the  last  record  received  (for 
1896)  of  4,313  tons. 
No  new  lines  of  transportation  established  daring  the  year. 

AT  NOANK,  MOUTH  OF  RIVER. 
[ThronghcourteBj  of  Robert  Palmer  St  Son.] 

33  new  vessels  built  and  lannched,  combined  tonnage 17, 464 

29  vessels  repaired  (8  steamers,  17  sailing,  4  barges) 16,  S)16 

150  tugboats  arrived  and  departed 5,000 

7, 711, 393  feet  of  lumber  received ^ 10,188 

Other  tonnage,  estimated 2,000 

Total 51,568 

These  figures  (51,568  tons)  include  those  only  that  have  had  business  at  the  ship- 
yard.   Other  small  vessels  have  been  here  of  which  no  record  has  been  made. 
The  above  figures  show  an  increase  of  5,066  tons  over  those  received  for  1896. 


D4. 

IMPROVEMENT  OF  THAMES  RIVER,  CONNECTICUT. 

Tlie  present  project  for  improving  Thames  Eiver  is  that  of  1866,  with 
sabseqaent  modifications,  and  consists  in  making  and  maintaining  by 
dredging  and  a  system  of  training  walls  a  channel  200  feet  wid,e  from 
New  London  to  Norwich,  to  be  16  feet  deep  at  mean  low  water  up  to 
Allyn  Point  (about  6  iniles  below  Norwich),  and  thence  to  Norwich  to 
be  14  feet  deep,  together  with  dredging  in  Shaws  Gove,  New  London 
Harbor,  to  make  and  maintain  a  channel  100  feet  wide  and  12  feet  deep 
and  an  anchorage  basin  of  the  same  depth  and  of  about  7 J  acres  area. 
The  estimated  cost  from  the  beginning,  in  1866,  is  $457,600. 

At  the  beginning  of  the  year  a  contract  with  the  Newburg  Dredging 
Company  for  dredging  about  60,000  cubic  yards  of  material,  at  14  cents 
per  yard,  under  the  appropriation  in  act  of  June  3, 1896,  was  in  force. 
Work  under  this  contract  was  commenced  on  July  16  and  completed 
on  September  21,  1897.  Sixty  thousand  four  hundred  and  forty-six 
cubic  yards  of  sand  were  removed.  The  14-foot  channel  was  extended 
1,200  feet  with  width  of  100  feet  in  front  of  the  New  York  and  New 
England  Eailroad  dock  at  Norwich,  the  upper  end  terminating  in  the 
deep  hole  at  the  mouth  of  the  Shetucket  Eiver  near  the  steamboat 
dock.  The  channel  was  also  widened  from  25  to  50  feet  below  the  rail- 
road dock  and  at  Thamesville,  the  widening  being  altogether  about  a 
mile  in  length.  The  channel  at  Fort  Point  was  also  widened  for  the 
benefit  of  navigation  to  the  dock  there.  A  large  bowlder  was  removed 
from  the  channel  in  front  of  the  New  York  and  New  England  Eailroad 
dock,  upon  which  the  contractor  worked  IJ  hours  at  $10  per  hour. 

The  Thames  River  is  in  the  collection  district  of  New  London.  The  nearest  light- 
house is  at  the  month  of  the  river,  on  the  west  shore.  F^rts  Trnmbnll  and  Griswold 
overlook  the  month  of  the  river  from  either  shore. 
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Money  statement. 

July  1.  lS97y  balance  tmexpended $12,024.06 

JnnedOy  1888,  amonnt  expended  dnring  fiacalyear 9,968.85 

July  ly  1898,  balance  unexpended 2,065.81 

Amonnt  (estimated)  required  for  completion  of  existing  project 69, 100. 00 

Amount  required  for  maintenance  annually 8,000.00 

Amount  that  can  beprofitably  expended  in  fiscal  year  ending  June  30, 1900  40^  000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 

Appropriations  for  improving  Thames  River,  Oonnecticnt,  have  been 
made  as  follows: 


ApplioAtion. 


Date. 


ForjBpeviona  proieotn: 

Ramoval  of  obBtrticUoDS  placed  daring  the  war  of  1812. 

Survey 

Pien  and  dred^g , 

Do 

Do 


Total. 


Tor  the  present  project : 
Dreaging  ana  aorvey  . 
Dzedging 


Do. 
Do. 
Do. 
Do. 


Dredging  and  training  walle 

Training  walls 

Do.! 

Training  walls  and  dredging 

Repairs  of  training  walls  and  dredging. , 
Dredging 

Do 


Total 

Total  amount  appropriated  since  1821  . 


Mar.  3,1821 

,  Mar.  2, 1829 

'July  i,1836 

July  7,1838 

Mar.  8,1837 


Jane  23, 1866 
Mar.    8,1867 
Mar.    8,1871 
Jane  10, 1872 
Jane  18, 1878 
Mar.   3,1879 
Jane  14, 1880 
Mar.    8,1881 
Aug.  2,1882 
July  6,1884 
Aug.  6,1886! 
Aag.ll.lB88: 
Sept.  19, 1890  i 
July  18, 1892  \ 
Aug.  18. 1894, 
Jane  8,1886  1 


8154 
1» 

ifliooe 

10,000 
90,000 


46,300 


16.000 
72.000 
15,000 
KI.O00 
10,000 
12.0li 
8,!iOO 
30,000 
35.000 
25,000 
S3L50e 
50,000 
30. 000 
30,000 
12.500 
1X000 


388,500 

l^loo 


Ah9tract  of  propo8aU  for  dredging  in  ike  Thamei  River,  Connecticut,  opened  &y  C^l. 
Smith  S,  Leach,  Corps  of  Engineere,  December  $S,  1896, 

[Estimated  yardage,  60,000  cubic  yards.] 


No. 


Name  and  address  of  bidder. 


Price 

per  cubic 

yard. 


Totel. 


1 
a2 
8 
4 
5 
6 


John  P.  Xlanderaon,  Albany,  N.Y 

Newburg  Dredging  Co.,  Newbnrg,  N.  Y. 

Emory  R.  Seward,  Albany,  N.  Y 

KlUah  Brainard,New  York,N.  Y... 

Hartford  Dredging  Co.,  Hartford,  Conn  . 
R.  G.  &  J.  F.  Packard,  New  York,  N.  Y  .. 


•8,5» 

8.400 
14,109 
9,540 
9,900 
14,100 


a  Accepted. 
Contract  in  force  for  dredging  in  Thames  Biver,  Connectioui. 


Name  of  contractor. 

Date  of 

contract. 

Date  of 
approval. 

Work  begun. 

Contract  ex- 
pires. 

Newburc  Drodffins  Co  ......•■>••-■••..•.... 

Jan.  11,1897 

Feb.  10,1897 

July  16,1897 

1 

Dec.   31,1897 

APPENDIX  D — REPORT  OP  MAJOR  LEACH. 

COMMERCIAL  STATISTICS  FOB  CALENDAR  YEAR  1897* 

Arrivals  and  departuree  of  vesieU, 

AT  SHAWS  COVE,  ISHSW  LONDON  HABBOB. 
[D»ft,  6  to  U  feet ;  tonnage,  10  to  300  tons.] 
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Kind  of  vee«el. 


Number 

of  round 

trips. 


^S^regate 

tonnage  of 

all  trips. 


Steamers  (tngboats) 
Sailing  vessels 

Total 


87 


6,094 


The  above  does  not  include  10  schooners,  10  yachts,  and  4  steamers  laid  up  for  the 
winter. 


Kind  of  flight. 

Tons. 

Value. 

Coal  Inmlfer.  bric-if.  a»»d  cast-iron  nine. ...•«.>«>.............. 

5,QM 

$38,830 

THAMES  BIVBE  AT  ALLYN  POINT  AND  NOBWICH. 
[Draft,  6  to  19  feet;  tonnage,  100  to  1,900  tons.] 


Kind  of  vessel. 


Namber 

of  roond 

trips. 


-A-ggregate 

tonnage  of 

all  trips. 


Sailing  vessels 

Steamers,  excursion  boats,  and  tugboats. 
Barges,  soows,  etc 


125 

1,200 

350 


66,900 

15,000 

298,130 


Total. 


1,675 


0.030 


Freight  received  and  shipped  ftjf 

water. 

Chief  articles. 

Tons. 

Coal 

327,980 

Lumber  ^..........«...«x t - - -- 

18,000 

IkflaAAllanAnnft 

23,050 

Total 

868,030 

The  above  record  does  not  include  the  commerce  of  New  London  Harbor,  which 
is  reported  as  786,341  tons,  and  outside  of  Shaws  Cove  can  not  be  said  to  be  dlTectly 
beneiited  by  the  improvement. 

In  1896,  405,845  tons  was  reported,  which  shows  a  decrease  of  86,815  tons  for  1897. 
This  decrease  is  said  to  be  due  to  all-rail  transportation. 

No  new  lines  of  transportation  have  been  established  during  the  year. 


D5. 

IMPROVEMENT  OP  THE  CONNECTICUT  RIVER  BELOW  HARTFORD, 

CONNECTICUT. 

The  approved  project  for  improving  Gonnecticat  Biver  indades  the 
constraction  of  converging  jetties  at  the  month,  and  dredging  to  open 
and  maintain  a  channel  between  them^  and  the  maintenance  of  channels 
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100  feet  wide  and  9  feet  deep  at  extreme  low  water  across  the  bars  below 
Hartford  by  dredging  and  constraction  of  dikes  at  Hartford  and  Glas- 
tonbury, at  an  estimated  cost  of  $130,000  for  permanent  work  and 
$10,000  per  year  for  annual  dredging. 

Appropriations  of  late  years  have  been  $20,000,  the  amoant  required 
for  two  years'  dredging,  and  no  progress  has  been  made  on  the  per- 
manent works,  nor  has  the  jetty  channel  been  fully  developed.  This 
channel,  now  about  130  feet  wide  and  12  feet  deep,  should  be  widened, 
though  possibly  not  to  the  projected  width  of  400  feet. 

The  jetties  were  never  completed,  and  the  deterioration  by  settlement 
and  wave  attack  has  reduced  them  to  a  condition  urgently  reqniriDg 
attention.  At  least  10,000  tons  of  stone  should  be  placed  on  them  at 
once,  and  the  Hartford  Dike  should  be  repaired.  The  Glaatonbniy 
Dike  needs  no  repairs. 

At  the  beginning  of  the  fiscal  year  the  annual  dredging  was  in 
progress  under  a  contract  with  the  Hartford  Dredging  Company,  dated 
March  15, 1897,  for  the  removal  of  about  100,000  cubic  yards  of  material 
at  9  cents  per  yard,  and  on  June  30,  21,316  cubic  yards  of  material  had 
been  removed,  as  follows: 

Gnblojaris. 

From  Hartford  Bar 21,038 

From  Clay  Banks  Bar 278 

Dredging  under  this  contract  was  continued  until  October  16, 1897, 
and  completed  on  that  date,  all  necessary  dredging  for  the  season  hav- 
ing been  accomplished  and  the  channel  left  with  the  projected  deptii 
and  widths  of  about  60  feet,  sufficient  only  for  the  immediate  needs  of 
navigation.  The  amount  of  material  removed  during  the  past  fiscal 
year  under  this  contract  was  77,909  cubic  yards,  divided  as  follows: 

From —  Collie  yatit. 

Hartford  Bar 18,149 

Clay  Banks  Bar 2,110 

ProBB  Bam  Bar 20. 500 

Glastonbury  Bar 16,712 

Dividend  Bar 10^389 

Pistol  Point  Bar 4^156 

Sears  Shoal  Bar 7,2« 

Portland  Bar 3,13$ 

Total,  July  1  to  October  16, 1897 77,909 

The  total  amount  of  material  removed  under  this  contract  was 
99,225  cubic  yards.  Six  hundred  and  sixty-six  yards  of  the  material 
dredged  was  hard  clay,  for  which  the  contractors  were  paid  50  per 
centum  more  than  the  price  for  ordinary  material.  The  contractors 
were  also  paid  $36  for  towing  from  bar  to  bar  four  and  one-half  hours 
during  working  hours,  and  $108  for  inspector's  board  ^t  the  rate  of 
$4.50  per  week,  all  of  the  above  being  under  the  terms  of  the  contract 

Under  the  unexpended  balance  of  the  appropriation  of  1896  bids 
were  opened  on  May  6, 1898,  for  work  this  season,  and  a  contract,  dated 
May  21, 1898,  entered  into  with  the  Hartford  Dredging  Company^  the 
lowest  bidders,  for  removing  about  100,000  cubic  yards  of  material,  at 
7.8  cents  per  yard.  Under  this  contract  dredging  was  commenced  on 
May  23,  and  continued  to  the  close  of  the  fiscal  year,  at  which  time 
32,594  cubic  yards  of  material  were  removed  as  follows: 

From —  Oabio  yazda. 

Pistol  Point  Bar : 4,806 

Hartford  Bar 20,559 

Clay  Banks  Bar 7,239 

Total S2,594 
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The  total  amount  of  material  removed  during  the  past  fiscal  year 
was  110,503  cubic  yards. 

The  Connecticut  River  is  in  the  collection  diBtricc  of  Hartford.  There  is  a  light- 
hoaee  on  Sayhrook  Point,  on  the  weat  shore  of  the  river  at  its  mouth,  and  another  at 
the  end  of  the  west  jetty,  besides  which  there  are  three  small  beaoon  lights  and 
several  range  lights  in  the  river  which  are  maintained  by  the  United  States.  Fort 
Trumbull,  ^ew  London  Harbor,  Conu.,  about  16  miles  east  of  Sayhrook  Point,  is  the 
nearest  work  of  defense. 

Money  statement. 

July  1, 1897,  balance  unexpended $19,934.39 

June  30, 188i^,  amount  expended  during  fiscal  year 10,395.32 

Jaly  1, 1898,  balance  unexpended 9,529.07 

July  1,1898, outstanding  liabilities $2,542.33 

July  1, 1898,  amount  covered  by  nnoomplet'Cd  contracts 5, 257. 67 

7,800.00 

July  1, 1898,  balance  available 1,729.07 

(Amount  (estimated)  required  for  completion  of  existing  project 130, 000. 00 
Amount  (estimated)  required  for  maintenance  annnallv 10, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1900    25, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

Appropriations  for  improving  the  Gonnecticnt  Biyer  below  Hartford 
have  been  made  as  follows: 


AppU  cation. 


Date. 


Amount. 


Dredging  at  Saybrook  Bar 

Dredging  at  Saybrook  Bar  (the  unexpended  balance  of  1836  reappropriated) . 

Balance  due  contractor  under  preyious  appropriation 

Dredging  at  Pratta  Ferry,  Piatol  Point,  Mouse  laland ;  piling  at  Hartford . . 

Dredging  at  Hartford,  Ulay  Banks,  Pier  I,  Pier  J,  Pratta  Ferry,  Glaston- 
bury, Pistol  Point,  and  Cheater  Rook 

Dredging  at  Pratta  Ferry,  Pistol  Point,  and  Saybrook  Jetty 

Dredging  at  Hartford,  Pratts  Ferry,  Glastonbury,  and  Saybrook  Jetty 

Dredging  at  Hartford,  Pratta  Ferry,  Saybrook,  Saybrook  Jetties 

Dredging  at  Hartford,  Pratts  Ferry,  Glastonbury,  Saybrook  Jettiea 

Dredging  at  Hartford,  Pratta  Ferry,  Glastonbury,  Saybrookjetties,  Salmon 
River  dredging 

Compensation  for  preyious  dredging 


Saybrook  Jatties,  survey  fh>m  Hartford  to  Rooky  Hill . 
Dredging  at  Hartford,  Pnaa  Bam,  Glastonbury . 


Dredging  at  Hartford,  Glastonbury,  and  Saybrook  Jetilea 

Dredging  at  Hartford,  Pratta  Ferry,  Glastonbury,  Glastonbury  wing  dam, 
Saybrookjetties 


Dredging  at  Hartford,  Clay  Banka,  Pratts  Ferry,  Press  Bam,  Glastonbury, 
Di^dend,  Pistol  Point,  and  Salmon  River.  Hartford  dike 

Dredging  at  Hartford.  Clay  Banks,  Pratts  Ferry,  Press  Bam,  Glaatonbury, 
Dividend,  Pistol  Point,  House  Island,  and  between  Saybrook  Jetties,  ex- 
tending west  Jetty  at  Saybrook: 

Compensation  for  previous  dredging.. 

Dredging  at  Hartford,  Clay  Banks,  Kaubuo.  Piasa  Bam,  Glastonbu^'i 
Dividend,  Pistol  Point,  and  Haddam  Island;  repairs  of  Hartford  dike 
and  Saybrookjetties, 


Annual  dredging  at  Hartford,  Clay  Banks,  Preoa  Barn,  Glastonbury, 
Dividend,  Brookways. 


Annaal  dredging  at  Hartford,  Clay  Banks,  Press  Bam,  Glastonbury, 
Dividend,  Hstol  Point,  Mouse  Island,  Haddam  Island 

Annual  dredging  at  Hartford,  Clay  Banka,  Kaubno,  Press  Bam,  Glaston- 
bury, Dividend.  Pistol  Point,  Mouse  Island,  Sears  Shoal,  Chester  Rock, 
Devils  Reef,  Calves  Island i 

Annual  dredging  upon  several  bars  below  Hartford,  in  progress 

Do 


July  4,1836 
Mar.  3,1839 
Mar.  1,1843 
July  U,  1870 

Mar.  3,1871 
June  10, 1872 
Mar.  3,1873 
Jane  28, 1874 
Mar.   8,1875 

Aug.  14, 1876 

1878 

June  18, 1878 
Mar.  8,1879 
June  14, 1880 

Mar.   3,1881 

Aug.  2,1882 


July   5,1884 
Mar.    3,1885 


Aug.  5,1886 
Aug.  12, 1888 
Sept.  19, 1800 


July  13, 1802 
Aug.  18, 1804 
June  3,1896 


$20,000.00 


Total. 


3,471.57 
20,000.00 

35,000.00 
40,000.00 
20,000.00 
20,000.00 
20,000,00 

20,000.00 
4,203.00 
30,000.00 
10,000.00 
10,000.00 

30,000.00 

45,000.00 


35,000.00 
4,745.43 


26,350.00 
10,000.00 
12,500.00 


20,000.00 
20,000.00 
20,000.00 

476,170.00 
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Abitraot  of  propo$als  for  dredging  in  Cann^icut  River,  CownecHcni,  opened  by  M^ 
Smith  8,  Leaoh,  Corp9  of  Engineere,  February  »6, 1897. 

[Ssiimatod  yudage,  100,000  oubio  yards.] 


No. 


Name  and  addreM  of  bidder. 


Prio© 

per  cubic 

yard. 


TotaL 


▲loDsoB.  Smith,  Ia]l]>,N.Y 

John  P.  Banderson,  Albany,  N.  T 

Frank  Pidgoon.  SanjEortieo,  K.  Y 

Hartford  Dredsing  Co.,  Hartford,  Conn  . , 
Newburg  Dredging  Co.,  Newbnrg,  N.  Y. 


OetUg. 


$12,500.90 
10,250.« 
13,800.00 

aS,O0&00 
ft.  500. 00 


a  Aooepted. 
Coniraet  in  force  for  dredging  in  Conneeiioui  Biver,  Vonneeticnt, 


Kame  of  contractor. 


Date  of  con- 
tract 


Date  of 
approval. 


Work  begnn. 


Contnct 
expires. 


Hartford  Dredging  Co. . 


Mar.  15,1807 


Apr.  10, 1897 


June  9,1887 


Ahetraot  of  proposals  for  dredging  in  Connecti4s»i  Biver,  ConneoUeut,  opened  hg  Mej, 
Smith  S,  Leach,  Corps  of  Engineers,  May  6, 1898. 

[Sstimated  quantity  to  be  dredged,  aboat  100,000  onbio  yards.] 


No. 


Name  and  address  of  bidder. 


Price 

per  cabio 

yard. 


TotaL 


John  P.  Banderson,  Albany,  N.  Y 

Hartford  Dredging  Co.,  Hartford,  Conn 

!Bdward  P.  DaUey,  Brooklyn,  N.  Y 

KorriB  &  Cumings  Dredgbg  Co.,  New  York . 


Cents. 
8 

15 


$8,O0QL« 
a7.8BO.0D 
14.875.00 
15.001106 


a  Accepted. 
Contract  in  force  June  SO,  1898,  for  dredging  in  Connecticut  Biver,  Conneetieut. 

Name  of  contractor. 

Date  of  con- 
tract. 

Date  of 
approval. 

Workbegon. 

Contract 
expires. 

Hartford  Dredalnff  Co  .....■■■■>•.....•...... 

ICay  21.1898 

June  IS,  1898 

May  2S,  1888 

COMMEBGIAL  STATISTICS  FOB  CALENDAB  TEAB  1897. 


[Through  courtesy  of  Mr.  C.  C.  Goodrich, 

po] 


,  general  manager  of  the  Hartford  and  New  York  Trans. 
»rtetion  Company.] 


Arrivals  and  departures  of  vessels, 
[Draft,  0  to  12  feet;  tonnage,  100  to  1,000  tons.] 


Kind  of  Teasel. 


Number 

of  round 

trip*. 


tannage  of 
an  trips. 


Steamers,  estimated 

Sailing  yeesels,  estimated  . 
Bargee,  estimated 


Total. 


400 

950 
700 

1,850 


800.000 


APPENDIX   D-y^REPORT   OP  MAJOR  LEACH.  953 

Freight  received  and  eMpped  by  water. 


Chief  articles. 


Estlmaled 
valae. 


>.  000, 000 


Receipts: 

Coal,  estimated 

Stone,  estimated 

MisoeUaneons  goods,  estimated 
Shipments: 

Stone,  estimated 

Wood,  Inmber,  etc,  estimated  . 

MisoeUaneons  isoods,  estimated 

Total  receipts  and  shipments 


45,500,000 


These  figures  show  an  increase  in  tonnage  of  fV*eights  of  S8,000  tons  over  that  re- 
ported for  1696. 

No  new  lines  of  transportation  established  during  the  fiscal  year. 

The  above  is  a  close  estimate,  as  three-foorths  of  the  amonnts  above  ore  taken 
from  records  of  this  company,  who  do  nearly  that  percentage  of  work  and  do  towing 
for  most  of  the  remaining  one-foorth. 

The  work  of  the  GK>vemment  in  improving  navigation  has  been  of  most  satisfac- 
tory character,  cargoes  havinff  increased  in  size  in  fifteen  years  from  an  average  of 
200  tons  each  to  an  average  of  600  tons  each,  some  cargoes  going  as  high  as  1,300 
tons.  The  usual  dredging  must  be  done  each  year  and  uike  at  H^tford  Bar  should 
be  raised  4  to  5  feet. 


D6. 

IMPROVEMENT  OP  HARBOR  OF  REFUGE  AT  DUCK  ISLAND,  CONNECTICUT. 

The  project  for  tliis  improvement  consists  in  building  three  break- 
uraters,  aggregating  5,880  feet  in  length,  at  an  estimated  cost  of  $4^^540. 
At  the  beginning  of  the  fiscal  year  2,385  feet  of  the  west  breakwater 
had  been  built    Work  upon  the  others  has  not  been  commenced. 

On  June  30, 1897,  a  contract  with  J.  Frank  Quinn,  dated  November 
20, 1896,  was  in  force  for  the  delivery  of  25,000  tons  of  stone  in  the  west 
breakwater,  at  65  cents  per  ton.  This  contract  expired  by  limitation  on 
August  27, 1897,  no  steps  having  been  taken  to  execute  ssune,  and  no 
application  having  been  made  for  an  extension  of  time.  It  was  recom- 
mended by  the  Chief  of  Engineers,  and  approved  by  the  Secretary  of 
War,  that  the  contract  be  annulled  and  the  work  readvertised,  and 
upon  completion  of  a  new  contract  that  suit  be  brought  against  the 
contractor  and  his  bondsmen  for  any  sum  in  excess  of  the  amount 
named  in  Mr.  Quinn's  contract  expended  for  the  work  under  the  new 
contract. 

On  October  25, 1897,  proposals  for  this  work  were  opened,  and  a  con- 
tract was  subsequently  made  with  Mr.  John  Beattie,  of  Leete  Island, 
Conn.,  for  the  delivery  of  about  25,000  tons  of  riprap,  at  the  rate  of  77 
cents  per  ton. 

Work  under  this  contract  was  commenced  on  November  8, 1897,  and 
was  in  progress  and  nearly  completed  at  the  close  of  the  fiscal  year. 
Twenty  thousand  nine  hundred  and  thirty-five  tons  of  stone  have 
been  delivered  under  this  contract,  and  the  west  breakwater  has  been 
extended  370  linear  feet.  Three  hundred  and  eighty  linear  feet  of 
work  built  under  preceding  contract  and  which  had  settled  has  been 
reiMdred.  Nineteen  thousand  four  hundred  and  seventeen  tons  of  stone 
were  used  in  the  extension  and  1,518  tons  in  the  repairs.    During  the 
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fiscal  year  a  small  light  has  been  maintained  on  the  west  end  of  the 
uncompleted  breakwater. 

The  breakwater  extending  westerly  from  Dnck  Island,  witli  a  pnv 
jected  length  of  3,000  feet,  is  now  2,755  feet  in  length  and  contains 
117,823  tons  of  stone.  It  terminates  in  17  feet  of  water  at  low  tide  on 
very  soft  mud  bottom,  and  settlement  is  to  be  expected. 

Daok  Islaud  is  in  the  coUeotion  district  of  Hartford.  The  nearest  light-house  ii 
at  Saybrook  Point,  at  the  mouth  of  the  Connecticut  River,  about  8  miloe  eastwud. 
liiere  is  a  light  vessel  on  Long  Sand  Shoal,  about  5  miles  to  the  sontheast.  Fort 
Trombull,  New  London  Harbor,  21  miles  east,  is  the  nearest  work  of  defense. 

Money  statement 

July  1. 1897,  balance  unexpended $22,3a&55 

June  30, 1^8,  amount  expended  during  fiscal  year 15^434.18 

July  1,1898,  balance  unexpended..... 6^89L77 

July  1,1898,  outstanding  liabilities $3,423.28 

July  1, 1898,  amount  covered  by  uncompleted  contracts 2, 883. 65 

6,306.93 

July  1, 1898,  balance  available 584.^ 

{Amount  f estimated)  required  for  completion  of  existing  project 349, 540.(10 
Amountthat  can  be  profltablyexpended  in  fiscal  year  ending  JuneSO,  1900    50^  OOOiQO 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 

Appropriations  for  harbor  of  refuge  at  Duck  Island  Harbor,  Cotinee- 
ticut,  have  been  made  as  follows: 


Applloation. 


Westerly  breakwater: 

940foet 

714  feet 

72S  feet  and  repairs 

Westerly  breakwater  (contract  in  progreas) . 


Total. 


Date. 


Anwut 


Sept.19,1890  $S5.a« 

JaIylS,1893l  35^  W 

Aug.  17, 1804  I  SO,ni 

June  3,18961  U,«» 


U4»66B 


Ahiiraot  of  propotaU  far  conatruoHng  breakwater  at  Duck  lelandf  ConneeOcut,  opmted  if 
Capt,  Smith  8,  Leack^  Corpe  of  Engineers,  Oetoher  t8,  1896. 

[Estimated  tonnage,  26,000  tons.] 


No. 


Kame  and  address  of  bidder. 


Price  per 
gross  ton. 


TotaL 


S.  &.  E.  8.  Belden,  Hartford,  Conn 

J.  Frank  Quinn,  New  York,  N.  Y 

John  J.  Shipman,  Washington,  D.  0. 


$0.93 

.05 

L40 


aie,9S9.« 
9S»O08.« 


a  Accepted. 
Contract  in  force  for  ooiutruoting  breakwater  at  Duck  Island,  Conneetienk 


Name  of  contractor. 

Date  of 
contract. 

Date  of 
approval. 

WorkhegoiL 

Oontrsd 
expires. 

tT.Trank  Qninna  ..•.........■•..>.•.■•...... 

Not.  90,1896 

Deo.    6,1896 

Ang.»,m 

a  Failed  to  commenoe.    Contract  expired  by  Hmltation. 
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Abstract  ofpropoaaUfor  conatructing  breakwater  at  Duck  Island,  ConnecHout,  apetud  by 
Maj.  Smith  S.  Leach,  Corpe  of  Engineers,  October  25, 1897, 

[Estimated  quantity,  25,000  gross  tons.] 


Ko. 


1 

2 

a3 

4 


Name  and  address  of  bidder. 


Price  per 
cross  ton. 


Andrev  A.  Booker,  Vaw  York,  N.  Y, 

Daniel  Toomey,  Onilford,  Conn 

John  Beattie,  Leete  Island,  Conn. . . . , 
S.  tc  B.  S.  Belden,  Hartford,  Conn 


Omts. 
91 

T7 
79 


Total. 


$22,750 
19,875 
19,250 
19,750 


a  Accepted. 
Contract  in  force  June  SO,  1898,  for  oonstrueting  Jnreakwater  at  Duck  Island,  Connedioui. 


Kame  of  contractor. 

Date  of  con- 
tract. 

Date  of 
approyal. 

Work  began. 

Contract 
expires. 

John  Beattie 

Not.   «,1897 

Not.  22, 1897 

Not.  8,1897 

July  22,1898 

COMMBRCIAI.  STATISTICS  FOR  THE  CALENDAR  YEAR  1991, 

These  statistics  have  been  asked  for,  but  have  not  been  received.  The  last  report 
received  was  for  1896,  as  follows : 

No  record  of  the  niimber  of  vessels  passing  this  harbor  of  refage  is  kept.  It  is 
believed  to  be  approximately  two-thirds  of  the  number  passing  the  New  Haven 
breakwater,  whicn  is  reported  as  151,356  for  the  year  1895. 

During  the  twelve  months  up  to  July  1, 1897,  a  record  has  been  kept  of  the  num- 
ber of  vessels  observed  at  anchor  behind  the  Duck  Island  breakwater,  which  is  as 
follows: 


Schooners 124 

Sloops 6 

Yachts 15 

Towboats 8 

Fleet  of  barges  in  tow 1 

Steam  barges 5 


Barges  and  canal  boats 24 

Steamers 4 

Pile  driver 1 


Total  . 


188 


D7. 

IMPROVEMENT  OF  NEW  HAVEN  HARBOR,  CONNECTICUT. 

The  present  project  for  this  work,  now  approaching-  completion,  pro- 
vides for  a  dredged  channel  16  feet  deep  at  mean  low  water,  400  feet 
wide  from  the  Sound  across  Fort  Hale  Bar,  a  distance  of  H  miles,  and 
400  to  700  feet  wide  from  the  apper  side  of  the  bar  to  the  head  of  the 
harbor,  2  miles,  at  an  estimated  cost  of  $348,000. 

A  dike  has  also  been  built  to  aid  in  the  development  of  the  channel, 
across  the  bar.  This  project  now  lacks  to  complete  it  only  the  widen-' 
ing  of  the  Fort  Hale  cut  from  200  to  400  feet. 

At  the  beginning  of  the  fiscal  year  a  contract,  dated  January  7, 1897, 
was  in  force  with  William  H.  Taylor,  jr.,  the  lowest  bidder,  for  dredg- 
ing 90,000  cubic  yards  in  the  Fort  Hale  channel,  at  5  cents  per  cubic 
yard,  work  to  be  completed  by  December  31, 1897. 

Dredging  under  this  contract  was  commenced  on  August  10, 1897,  and 
completed  on  October  11, 1897,  98,000  cubic  yards  of  soft  mud  having 
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been  removed.    The  16-foot  channel  across  Fort  Hale  Bar,  6,500  M 
long  and  100  feet  wide,  was  widened  100  feet,  making  it  200  feetwid^ 

New  Haven,  the  port  of  entry  for  the  coUeotion  dintrlot  of  New  Haven,  is  dtiuiei 
at  the  head  of  New  Haven  Harf)or,  about  ^  miloe  firom  Long  Island  Soond.  Then 
ia  a  light-honee  on  Sonthweet  Ledge,  at  the  montb  of  the  harbor.  Fort  TrnmbilL 
New  London  Harbor,  43  milee  east,  is  the  nearest  work  of  defense. 

Money  statement 

Jnlj  1, 1897,  balance  anex|iended |0,22&8S 

June  ;M),  Id&S,  amount  expended  daring  fiscal  year 8,6(3.£ 

July  1, 1896,  balance  unexpended 5filS 

(Amount  ^estimated)  ] 
Amoont  that  can  be  i 
Submitted  in  compl: 
harbor  acts  of  lo66  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 

Appropriations  for  the  improvement  of  ^ew  Haven  Harbor  have  bees 
made  as  follows: 


AppUcation. 


K«iiioval  of  Kiddle  Book,  not  expended  until  1887 , 

KemoTftl  of  rocka 

Dredging  (18  feet)  above  Fort  Hale 

Dredging  (16  feet)  Fort  Hale  Bar,  and  removal  of  rooke., 

Dredging  (16  foot)  Fort  Hale  Bar 

Dredging  (18  feet)  above  Long  wharf 

Dredging  (16  feet)  Long  whaif  to  Fort  Hale 

Dredging  (16  feet)  above  Long  wharf , 

Dredging  (iifeetV Long  whaif  to  Fort  Haie!.!I !!'.". I'.'.! 

Sandy  Point  Dike 

Dredging  (18, 12,  and  8  feet)  above  Long  wharf 

Sandv  Point  Dike 

Dredging 

Dnjdging  (Fort  Haie*BarV'!^\\!!I!. 1. 1. .!!. !'!'.""!!" 
Besurvey  and  dredging  —  ^ 


Au^.  30,1852 1 
July  11,1870 
Mar.  8,1871 
June  10, 1872 
ICar.  S.1873 
ICar.  3,1875 
June  18, 1878 
Mar.  8.1879 
June  14. 1880 
Mar.  8,1881 
Aqc.  2,1883 
Joly  5.188A 
Aaf.  5,1888 
Aof .  U,  1888 
Sept.  10, 1800 
July  18,1882 
Aai;.  18,1894 
Jnne  3,1886 


Total  . 


liW 
«,«« 
3S.W 
ft» 
U«B 
».« 
U.W! 
li« 
15.  W 

SB.  OH 
li«» 
15.» 
1&« 
!«.« 
ltt.M 


The  first  appropriation,  $6,000,  was  applied  to  a  previoas  project 


Abstract  of  propoBoU  for  dredging  in  New  Haven  Harhor,  Connectioni^  opened  Jy  ^^* 
Smith  8.  Leach,  Corps  of  Engineers,  December  gS,  1896, 


[Estimated  yardage  90, 000  cabio  yards.] 


No. 


Name  and  addreaa  of  bidder. 


Prioe 

per  cubic 

yard. 


Total 


al 
3 
8 


William  H.  Taylor,  jr.,  Jersey  Citv,  N.  J 

William  DuBols,  New  York,  N.  Y 

Henry  DaBoia's  Sons,  New  York,  N.  Y . 


8 
13 
81 


T,tf 


a  Accepted. 
Contract  in  force  for  dredging  in  New  Raven  Harbor,  CenneoUeut 


Name  of  contractor. 


William  H.  Taylor,  Jr. 


Date  of 
contract. 


Jan.    7,1807 


Date  of 
appro vaL 


Jan.  15,1897 


Work  began. 


Aug.  10, 1807 


Gondii 
exjili*- 


Dec.  J1.19^ 
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These  statistics  have  been  asked  for,  but  have  not  been  received.    The  last  report 
received  was  for  1896,  as  follows : 

[Tbrougli  oourteey  of  Mr.  Henry  H.  Baboook,  collector  of  cnstoina.] 

Foreign. 

Value  of  imports *!.: $265,258 

Beyenue  receipts 58,177 


Total 323,485 


Foreign  vessels : 

Entered 

Cleared 


68 
47 


n'otal 

Domestic  vessels : 

Entered 

Cleared 


100 


735 
730 


Total. 


1,465 


Net  tonnage  of  vessels  owned  at  this  port. 

Steamers 1 12,234 

Sailing  vessels 37,257 

Barges 17,732 


Total 67,823 

Arrivals  and  departures  of  vessels, 
[Draft,  6  to  22  feet;  tonnage,  100  to  2,600  tons.] 


Kind  of  vessel. 

Nnmbcr 

of  round 

trips. 

Agffrepite 

tonnage  of 

aU^ps. 

Steamers  of  all  Icinds 

13,250 
7,500 
7.900 

2, 050, 000 
4,780,000 
3,100,000 

Sailing  vessels 

Barirefl  in  tow.  scows,  etc - 

Total 

28.660 

10,830,000 

Freight  received  and  shipped,  coa«tu'ise  only. 


Chief  articles. 


Coal  received  and  shipped , 

Iron  received  and  shipped , 

Lumber  received,  74,000,000  feet 
Ovsters,  received  and  shipped  .. 
Miscellaneous  merchandise: 

Beceived 

Shipped 

Total , 


Tons. 


875, 000 
1*20, 000 
121,000 
72,000 

676.000 
882,000 


3, 052, 000 


Estimated 
value. 


$2,060,000 

4, 125, 000 

2, 100, 000 

760,000 

110,850,000 
120,400,000 


250,105,000 


The  above  iigores  show  a  decrease  in  tonnage  of  freight  nnder  that  reported  for 
the  year  1895  of  243,900  tons,  which  is  the  resalt  of  diminished  business  occasioned 
by  the  depression  of  the  times. 

No  new  lines  of  transportation  have  been  established  since  January  1,  1896. 
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D  8. 
CONSTRUCTION  OF  BREAKWATERS  AT  NEW  HAVEN,  CONNECTICUT. 

The  present  project  for  this  work  consists  in  bailding  four  break- 
waters for  a  harbor  of  refage  at  the  entrance  to  New  Haven  Harbor,  at 
'  an  estimated  cost  of  $2,151,134.  These  breakwaters  are  designated  as 
follows:  The  east,  the  Ludiogton  Bock,  the  west,  and  the  northeast, 
with  lengths,  respectively,  of  3,450  feet,  5,000  feet,  about  3,000  feet,  and 
1,200  feet,  aggregating  12,650  linear  feet.  Of  the  total  length  of  break- 
waters contemplated  in  the  project,  there  have  been  built  to  this  date 
the  east,  3,450  feet  long;  4,500  of  the  Ludington  Book,  and  1,490  fert 
of  the  west  breakwater,  making  a  total  of  9.440  feet,  and  leainngr  3,210 
feet  to  complete.  The  part  built  has  not  tne  originally  proposed  sec- 
tion, but  no  failures  have  occurred  due  to  that  cause,  and  in  the  absence 
of  any  the  reduced  section  would  seem  to  be  sufficient. 

The  last  work  on  these  breakwaters  closed  on  February  1,  1897. 
Nothing  has  been  done  during  the  fiscal  year. 

Lights  have  been  and  are  now  maintained  on  the  Ludington  Bock 
and  west  breakwaters. 

New  HaTen.  the  port  of  entry  for  the  colleotion  district  of  New  Haven,  is  siiaated 
at  the  head  of  New  Haven  Harbor,  about  4  miles  north  of  the  breakwaters. 

There  is  a  light-honse  on  Southwest  Ledge,  the  west  terminns  of  the  east  break- 
water. 

Fort  Tmmbnll,  New  London  Harbor,  42  miles  east,  is  the  nearest  work  of  defense. 


Money  statement. 


Jnlj  1, 1897,  balance  unexpended 

Jane  30, 1898,  amoant  expended  dnring  fiscal  year. 


Jaly  1, 1898,  balance  unexpended . .. 
July  1, 1898,  outstanding  liabilities  , 


$4,123.69 
1, 585. 48 

3,538.21 
125.00 


July  1, 1898,  balance  available . 


2,413.21 


Amount  (estimated)  required  for  completion  of  existing  project 1, 316, 1^1.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,1900 200^000.00 

Submitted  in  compliance  with  reauirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

Appropriations  for  constructing  breakwater  at  New  Haven,  Ck>nn., 
have  been  made  as  follows: 


Application. 


Em terly  breakwater 

Do. 

Do 

Do 

Do 

50 

Do , 

Middle  or  Lndiiij^ton  Ilock  breakwater. 

Middle  and  west  breakwaters 

West  breakwater 


Total. 


Date 


Amooiit. 


Mar.  8,1879 
Jane  14, 1880 
Mar.  8,1881 
Aug.  8,1888 
Jnly  6,1884 
Aug.  8,1886 
Anir.  11,1888 
Sept.  19. 1880 
July  18,1892 
Aag.18,1891 
Jane  8,1896 


$36, 6» 

80.600 

80.001 

68,608 

46,000 

75,000 

75,000 

laOLOOO 

120,000 

126,009 

166,606 
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COMMERCIAL  STATISTICS  FOR  THB  CALBNDAR  TBAR  1897. 

These  statistios  have  been  asked  for,  but  have  not  been  received.  The  last  state- 
ment obtained  was  for  1895,  which  was  as  follows : 

Vessels  passing  New  Haven  hredkwaier. 

Men-of-war 16 

Steamers  of  all  kinds : 48,200 

Steamships 1,800 

Ships,  barks,  and  brigs 1,690 

Schooners  and  sloops  of  all  kinds 64,250 

Barges  in  tow,  scows,  etc .' 60,400 

Total 151,856 

These  records  are  not  complete,  as  some  vessels  pass  unobserved  in  the  night  or  in 
thick  weather. 

Dnring  the  year  past  92  vessels  have  been  observed  under  and  close  to  the  break- 
water for  refuge,  and  in  the  mouth  of  the  harbor,  partly  under  the  protection  of  the 
breakwaters^  3,925  vessels  have  been  observed. 


Dg. 

IMPROVEMENT  OF  HOUSATONIC  RIVER,  CONNECTICUT. 

The  present  project  for  this  work  consists  in  making  and  maintain- 
ing a  channel  7  feet  deep  at  mean  low  water  from  Long  Island  Soand 
to  the  head  of  navigation,  abont  13  miles,  to  be  100  feet  wide  in  the 
river  and  200  feet  wide  over  the  bar  at  the  month,  by  dredging,  remov- 
ing Drews  Bock,  bnilding  a  jetty  at  Sow  and  Pigs  Beef,  a  dike  at  the 
bend  below  Stratford,  and  a  breakwater  5^750  feet  long  to  protect  the 
channel  over  the  bar  at  the  month  of  the  river,  all  at  an  estimat'Cd  cost 
of  $276,500.  Up  to  July  1, 1897,  this  project  required  only  the  enlarge- 
ment of  the  breakwater,  a  slight  extension  of  the  dike,  and  dredging 
on  the  bars  to  make  it  complete. 

At  the  beginning  of  the  fiscal  year  work  had  just  been  commenced 
under  a  contract  with  J.  P.  Banderson,  dated  March  11, 1897,  for  dredg- 
ing abont  50,000  cubic  yards  of  material  at  23.5  cents  per  cubic  yard, 
the  material  to  be  taken  out  of  the  river.  Subsequently  an  agree- 
ment was  made  for  placing  the  material  upon  the  shore  above  high- 
water  mark  at  20  cents  per  yard.  Dredging  under  this  contract  was 
continued  to  October  23, 1897,  and  completed  on  that  date. 

The  total  amount  of  material  removed  during  the  fiscal  year  was 
53,355  cubic  yards,  and  that,  together  with  1,323  cubic  yards  dredged 
from  Mill  Bar  the  last  three  days  in  June,  1897,  made  the  total  amount 
removed  under  the  contract  64,678  yards,  of  which  49,906  yards  were 
pumped  ashore  at  Oronock,  and  the  remainder,  4,772  yards,  was  dumped 
in  Long  Island  Sound.  The  location  of  the  dredging  and  amounts  of 
material  removed  were  as  follows: 

From—  Cnblo  yards. 

MiUBar 24,132 

Oronock  Bar 7,926 

Camp-Meeting  Grounds  Bar 5,791 

Drews  Bar 14,320 

Two-MUe  Island  Bar 2,609 

Total,  including  1,323  yards  dredged  in  1897 54,678 
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Ohannels  of  from  76  to  100  feet  in  width  and  7  feet  deep  at  mean 
low  water  were  made  through  all  the  bars  where  dredging  was  required 
above  the  mouth  of  the  river. 

During  the  fiscal  year  a  small  light  was  maintained  on  the  oater  end 
of  the  breakwater  at  the  mouth  of  the  river. 

The  Hoasatonio  River  is  the  boondary  between  the  collection  distriets  of  Ke« 
Haven  and  Fairfield.  The  nearest  light-honse  is  on  Stratford  Point,  at  tfao  month  of 
the  river.  The  nearest  work  of  defense  is  Fort  Schuyler,  Throgs  Neck,  abont  IS 
miles  to  the  soathwest. 

Money  statemenU 

Jnly  1, 1897,  balance  unexpended $14,91S.37 

June  30, 18d8,  amount  expended  during  fiscal  year 13»087.S7 

July  1,1898,  balance  unexpended l,S3a^ 

Amount  (estimated)  required  for  completion  of  existing  project 62,  OOOi OC 

Amount  (estimated)  required  for  annual  maintenance 4,  OOOLOO 

Amountthatcanbeprontablyexpendedin  fiscal  yearendingJuneSO,  1900  35,O00l0D 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 

Appropriations  for  improving  Hoasatonio  Eiver,  Connecticnty  hAve 
been  made  as  follows : 


AppUcstion. 


Bate. 


Sow  and  Pigs  Jetty,  dredging 

Brow  Koek  Jetty,  cLredging 

Dredging 

l>o 

Do 

Do 

Bemoving  Drew  Rock  and  Jetty  in  1887. 

Do , 

Do. 


Commencing  breakwater,  dredging, 
-         '•  j&     •       ^       ■     •   ■ 
ilni 
Do 


Extending  breakwater,  dredging. 
Extending  breakwater,  dike  ana  dredging. . 


Enlarging  breakwater  and  dredging. , 
Total.... 


Mar.  S,187l! 
JnneLO,  1872  | 
Mar.  3,1873 
June  23, 1874 
Mar.  3,1875 
June  18, 1878 
Jan«14,]880 
Mar.  3,1881 
Ang.  2.1882 
Jnly  5.18M 
Aug.  6,1886 
Aug.  11, 1888 
Sept.  19, 1890 
July  13, 1892 
Ang.18.188i 
June  3,1896 


15,«» 

vkm 
1« 

2.W 
t» 

5.911 


313,5* 


Ahsiraet  of  proposals  for  dredging  in  the  Housaionio  Biver,  Conneotiout,  opened  hg  M^- 
Smith  8,  Leach,  Corpe  of  Engineers,  December  SS,  1896, 

[SstiniAted  yardage,  60,000  onbic  yards.] 


No. 


Kame  aad  addreaa  of  bidder. 


Prfce 

percubie 

yard. 


TtotaL 


Jnim  P.  Sanderson.  Albany,  N.  Y 

Emorv  E.  Seward,  Albany,  N.  Y 

Hartiord  Dredging  Co.,  Hartford,  Conn 


Ckntt. 
24 


17,  a* 

no* 


a  Accepted. 
Contraei  in  foroe  June  SO,  1897,  for  dredging  in  the  ffousaionio  River,  ComneeUeuL  j 


Name  of  oontractor. 

Date  of 
contract. 

Date  of 
approval. 

Workbegnn. 

Contneft 
expires. 

Jan.  14, 1897 

Feb.  18,1897 

Jnne38,1807 

Dec  SI,  10? 
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OOMMKROIAL  STATISTIOS  FOR  THB  CAUSNDAB  TXAB  1897. 

(Tbroagh  ooarteiy  of  C»pt.  John  McNeil,  harbor  niMter  at  Bxidgeport.] 

ArrivdU  and  depwrtmtm  of  vmuU. 

[Bnft,  I  to  •  ftet)  toB]Me^  I  to  4M  tent.] 


XindofTeiML 


I  of  aD  kinds 
Bailing 
BorgM 

Totia 


107,700 


IMgM  received  and  ek^^ped  hff  water* 


Ohlofiirtioleo. 


Botimoted 
valae. 


Cool 

Iron 

Lnmber,  8,000,000  feet 
O/sters 

Ill Ix lelllMMWM  •••.•>>< 

TotiJ 


$270,500 
81,000 
83,500 
07,000 
40,000 


458,000 


The  ftbore  figures  inolade  the  tonnage  of  the  oyster  indnstry  at  month  of  riyer  hnt 
do  not  inclnde  the  large  number  of  small  vessels  which  are  employed  in  same.  These 
fl|nires  show  an  increase  of  3,558  tons  oyer  the  tonnage  reported  for  1886. 

No  new  line*  of  transportation  haye  been  established  during  the  fiscal  year. 


D  zo. 

IMPBOYEMENT  OP  BRIDGEPORT  HARBOR,  CONNECTICTJT. 

The  present  project  for  this  work  is  to  make  and  maintain  a  channel 
firom  Long  Island  Sonnd  to  the  head  of  navigation,  to  be  15  feet  deep 
at  mean  low  water  and  300  feet  wide  np  to  the  Inner  Beacon;  thence  to 
the  Lower  Bridge  to  be  15  feet  deep  and  200  feet  wide,  with  increased 
width  of  12  feet  depth  for  anchorage,  and  with  a  12-foot  channel  200 
feet  wide  to  the  canseway  at  Yellow  Mill  Pond }  above  the  lower  bridge 
to  be  9  feet  deep  and  100  feet  wide;  and  to  protect  the  channel  and 
harbor  by  a  breakwater  from  the  east  shore  at  the  harbor's  month  and 
one  from  the  Tongne  to  the  Inner  Beacon,  all  at  an  estimated  cost  of 
$385,000. 

At  the  beginning  of  the  fiscal  year  a  contract  with  Oeorge  D.  Beards- 
ley,  dated  December  28,  1896,  and  expiring  December  31,  1897,  for 
dredging  about  140,000  cnbic  yards  of  material  at  10  cents  per  yard, 
was  in  force,  but  work  had  not  been  commenced. 

Work  under  this  contract  was  commenced  on  August  3, 1897,  and 
continued  until  October  5, 1897,  at  which  time  the  plant  was  withdrawn 
to  work  on  a  contract  at  Five  Mile  Biver.  Mr.  Beardsley  flnishecl  his 
contract  at  Five  Mile  Biver,  and  then  resamed  work  at  Bridgeport  on 
December  6.  Work  was  suspended  to  make  alterations  to  the  dredge 
on  December  11, 1897,  was  resumed  on  January  7, 1898,  and  continued 
to  June  18, 1898,  upon  which  date  the  contract  was  completed.  The 
contract  was  twice  extended,  the  last  time  to  July  16, 1898. 
iBna  98— «1 
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One  handled  and  thirty-seven  thoasand  seven  hundred  cnbic  yards 
of  material  were  removed  under  this  contract  during  the  fiscal  year. 
The  work  done  was  to  extend  the  15<foot  channel,  with  width  of  220 
feet,  a  length  of  1,200  feet  north,  or  to  the  Inner  Beacon,  and  to  widen 
it  to  220  feet  for  a  length  of  4,400  feet,  where  the  widths  were  irom  eo 
to  100  feet.  This  makes  the  entrance  channel  220  feet  wide  and  15  feet 
deep  at  mean  low  water  from  the  entrance  of  the  harbor  to  the  Inner 
Beacon,  a  distance  of  5,600  linear  feet. 

The  above  work  of  the  fiscal  year  was  executed  under  the  appropria- 
tion of  June  3, 1896,  of  $28,000,  of  which  $10,000  is  to  be  applied  to 
the  channel  to  the  YeUow  Mill  Bridge  as  soon  as  a  drawbridge  shall  be 
built.  Plans  for  this  bridge  have  been  approved,  but  no  work  has 
been  done;  therefore  this  part  of  the  appropriation  is  still  unexpended, 
but  its  expenditure  is  now  authorized  by  the  sundry  civil  act  of  July  1, 
1888. 

Bridgeport^  the  port  of  entrv  for  the  ooUection  district  of  Fairfield,  is  sitaatad 
about  2  miles  ftom  Liong  Island  Sound,  at  the  head  of  Bridgeport  Harbor.  There  is 
a  light-boose  at  the  en&anoe  to  the  harbor,  and  a  amaU  Harbor  light  at  the  Inner 
Beacon. 

Fort  Schuyler,  Throgs  Neck,  at  the  head  of  Long  Island  Sound,  is  about  41  miles 
to  the  southwesty  and  is  the  nearest  work  of  defense. 

Money  MtatemenU 

Jnlyl,  1897,  balance  unexpended $96^044.95 

June  90, 1888,  amount  expended  during  fiscal  year 15,691.96 

July  1, 1898,  balance  unexpended 10,362.99 

July  1, 1898,  outstanding  liabilities lOaOO 

July  1, 1898,  balance  ayailable 10,25S.S9 

{Amount  ^estimated)  reqnired  for  completion  of  existing  project 87, 000. 00 
Amount  tnat  can  be  profitably  expended  i  n  fiscal  year  ending  J  une  SO,  1900    50, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

Appropriations  for  the  improvement  of  Bridgeport  Harbor,  Con- 
necticut, have  been  made  as  follows: 


Applioatioii. 


DredMng  oater  bar 

Bred^g  outer  and  iniiw  ban 

Dredging  and  621  feet  of  breakwater 

DredglQg  and  8fiO  feet  of  breakwater 

Dredging  inner  bar  and  upper  harbor 

Dredging  bridge  to  Long  Island  Sound  (9  feet) . . 
Dredging  bridge  to  Long  Island  Sound  (12  feet) . 

Dredging  upper  harbor  (9  feet) 

Dredging  above  bridge  and  outer  bar  (9  and  12  feet) . 


Dredging  bridge  to  Ixoig  Island  Sound  (12  feet>  . 


Dredging 


Dredging  about  Inner  Beaoon  (12  feet) 

^_  ..  .^^  between  Inner  Beaoon  and  railway  wharf  (12  feet) . 


Do. 


Dredging  aboye  hone-railroad  bridge  (9  feet) 

Dredging  and  breakwater  at  Tongue 

Dredging  between  Inner  Beaoon  and  Kangatuok  Wharf... 

Dredging  outer  bar  (15  feet) , 

Dredging  between  Outer  Beaoon  and  Long  Island  Sound., 

Total 


July  4,1836 
Aug.  80, 1863 
Mar.  3,1871 
June  10, 1872 
Mar.  8,1872 
J  one  28,1874 
Mar.  3,1875 
Aug.  14, 1876 
June  18, 1878 
Mar.  3,1879 
June  14^880 
Mar.  8,1881 
Aug.  2,1882 
July  6,1884 
Aug.  5,1886 
Aug.  11, 1888 
Sept.  19, 1880 
July  IS,  1882 
Aug.  18, 1884 
June  8,1886 


$10. «« 
10.088 
30,006 
401 OOO 
80,000 
20,008 
1A.0OO 
10,000 
10,000 
10.080 
10.000 
10,000 
16,000 

&,ooo 

98.000 
10.000 
90,000 
18,000 
10.  OM 


318,  C 
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Ahitraot  of  proposals  for  dredging  in  Bridgeport  ffarhor^  Connectieutg  opened  iy  Mttf, 
Smith  8.  Leach,  Corps  of  Engineers,  December  17, 1896. 

Pbttnukted  yardftge,  140,000  oaUo  yards.) 


Vow 


Kama  and  address  of  biddar. 


Price 

parooUo 

yard. 


TotaL 


George  B.  Beardaley,  Bridgeport,  Conn . 
E.  R.  Seward.  Albany,  N.  Y. 


lutemationai  Construction  Co.,  Syracuse,  N.  Y. 
AlonaoE.  Smith,  Islip,N.Y 


(knU, 

10 
17 
17 
16 


$14,000.00 
88,800.00 
28,800.00 
81,000.00 


a  Accepted. 


Contract  in  force  for  dredging  in  Bridgeport  Harbor,  Connecticut, 


Name  of  contractor. 

Date  of 
contract. 

Date  of 
approval. 

Workbegnn. 

Contract 
expires. 

GeorffsBt  BeardsloT.. ............. .......... 

Dec  88, 1880 

Feb.   1,1897 

Aug.  3, 1887 

aDeo.  81,1887 

a  Extended  to  July,  10, 1808. 


OOMMXBCIAIi  0TATISTIO8  FOB  THB  TBAR  1897. 
(Xhrongh  oonrtesy  of  F.  J.  Naramore,  collector  of  cnstoms.] 

Foreign. 

Yalne  of  imports $248,560 

Beyenae  reoeipta,  duties  on  imports 74,470 


Foreign  yessels : 

Entered 

Cleared 


Total. 


12 


Domestic  yessels : 

Entered 

Cleared 


Total. 


8 
8 


Net  tonnage  of  vessels  owned  at  this  port. 


Sailing  Tsssels. 
Barges 


Total. 


Kumber. 


Tods. 


4.866 

4,101 

126 


8,091 


The  number  of  yessels  (66)  given  as  owned  at  this  port  only  covers  those  of  over 
5  tons  measorement;  of  smaller  there  are  very  many  more  than  this,  of  which  1  have 
no  list. 
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COMMXBOIAL  STATISTICfl  FOB  IBS  TBAK  1887. 

IThrouf  li  eoaxt««y  of  O^i.  JokB  MoNcU,  haibor  mMter  of  Brldgopoct.] 

Arrival  amd  dtfoirUuf  ^  fmHU-^Coa$1wi9$» 

[DrtA»  11  to  It  fooii  touMC^  IM  to  1.S0  tau. 


Klndof  tmmL 


8t0MnorB. 
8idUngT4 
Bargoo 

Totol 


Ib  Addition  to  the  aboYO  there  are  S75  yesaelB.  inolading  small  steamera  and  sail- 
ine  yeasela,  engaged  in  the  oyster  industry  of  this  port. 

Oyer  300,000  bushels  of  oysters  have  been  sold  tcom  here  daring  the  paat  yeai^ 
business  being  carried  on  by  aboye  yessels. 


FMghi  r^Hved  amd  sMfipsd  ^  wtUtr, 


BMMlpll... 

Sbipmeats. 
TMsl 


988.878 


Ml884»n 


1,861,978 


fiB^fi^HI 


The  aboTe  flgnres  show  an  inoreaae  of  06.755  tons  above  that  reported  for  188& 

One  hundredand  thirty-four  yessels  dorinff  the  past  year  haye  been  rebuilt  sod 
repaired,  and  four  new  ones  haye  been  built  Here. 

New  lines  of  transportation  established  during  the  flsoal  year,  none. 

The  Bridgeport  and  Port  Jefferson  Bteamboat  Company  have  inoreased  their  eai^ 
rying  fisoilities  by  the  building  of  a  much  larger  steamer  than  the  MonowamUOf  bow 
in  use. 

Our  yessels  aniying  hers  now  haye  deereased  in  numben  but  increased  in  1 


D  II. 

DCPBOYEMENT  OF  SAUGATUCK  RIVEB  AND  WE8TP0BT  HABBOB, 

CONNECTICDT. 

The  present  project  for  this  work,  adopted  in  1892  and  modified  June 
8, 1896,  consists  in  dredging  a  channel  4  feet  deep  at  mean  low  water 
and  00  feet  wide  up  to  the  village  of  Westport.  in  removing  rocks  and 
bowlders  from  the  channel,  and  in  repairing  the  breakwater  at  Cedar 
Point,  at  an  estimated  cost  of  $18,000. 

On  Jnly  1, 1897,  the  channel  had  been  dredged  40  to  60  feet  wide  and 
4  feet  deep  at  mean  low  water  to  the  lowest  wharf  at  Westport,  and 
vessels  of  10  feet  draft  could  reach  that  point  at  high  tide. 

The  breakwater  had  been  repaired  and  extended  np  the  beaidi  30 
feet.    Thirty-six  tons  of  rock  had  been  removed  from  the  channel. 

At  the  beginning  of  the  fiscal  year,  under  the  appropriation  of  June 
3, 1896,  a  contract  with  T.  A.  Scott,  dated  March  11, 1897,  for  removal 
of  bowlders  at  t7  per  ton,  had  jast  been  commenced,  and  36  tons  of 
bowlders  had  been  removea. 

Work  under  this  contract  was  continued  to  July  7, 1897,  upon  which 
date  it  was  completed*    Sixty-seven  tons  of  rock  were  removed  during 
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the  fiscal  year,  making  the  total  amount  removed  under  the  contract 
103  tons,  i9?hich  saffic^  to  clear  the  natural  channel  from  the  railroad 
bridge  at  Westport,  although  some  bowlders  still  remain  on  the  borders 
of  the  channel. 

Sauffataok  Riyer  is  in  the  Fairfield  ooUeoiion  dittriot,  of  whioh  Bridgeport  is  the 
port  of  entry.  The  nearest  light-hoase  is  on  Sheffield  Island,  6  miles  sontheast  ftom 
the  river's  month.  Fort  Sohnyler,  Throgs  Neok,  at  the  head  of  Long  Island  Sonnd, 
32  milM  sonthwett,  iB  the  nearest  work  of  defense. 

Money  statement. 

Jnly  1.1897, balance  unexpended $1,329.90 

Jnne  90, 1898,  amount  expended  during  fiscal  year 780.20 


July  1, 1898,  balance  unexpended . 


549.10 


f  Amount  (estimated)  required  for  completion  of  existing  project 6, 000. 00 

>rofitably  expended  in  f      '  -       -       -.^  ^-^- 

^  requi 

I    harbor  aets  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


I  Amount  that  can  be  pro^tably  expended  in  fiscal  vear  endme  J  une  30, 1900     6, 000. 00 
1  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 


Appropriations  for  this  harbor  have  been  made  as  follows: 

Title. 

AppUeatioii. 

Data. 

Amoanl 

Sarrey 

Hay  90. 1826 

t400 

teotininiarbor  «t  Cedar  Potait. 

Chiefly  oonatracting  breakwater 

at  Cledar  Point. 
Aa  stated,  location  not  known  . . 
Oontlnninff  breakwat^^r 

Apr.  80,1890 
July   4,1836 

do 

28 
1,000 

Pohit. 
Harbor  of  WMtport ••.•• 

8,000 
8,784 
4  782 

Do --..•..•......• 

.  ..  do 

May    8,1887 
July    7,1888 
ICar.  2,1807 

July  U,  1870 

Jnlyl8,1882 

Aug.  18, 1804 
June  8,1806 

Bo 

do 

Deepening  and  fmproTing  Weatport  Har- 
bor, unexpended  balanoe  reverted   to 

Chiefly  in  sorreya  in  187a 

Bepalringand  extendhigbieAk. 

water  oo  Cedar  P^ntT 
Dredflinff  .............*......... 

2.600 

2.600 
7.000 
8.000 

Saaeatnok  Kiver,  for  completion 

do 

Veatport  Harbor,  Conneoacat 

Bemoval  of  rooka  and  repair  of 
breakwater. 

1000 

TAtal 

82.444 

The  appropriations  since  1892  have  been  applied  to  the  present  projeoi. 


Ab§trmot  of  propotaUfor  removal  of  howlder$from  Saugatueh  Bher,  Conneotkmt,  opened 

h^M€tf.  Smith  8.  Leaeh,  Corpe  of  Engineere,  JMruary  g6, 1897. 

[Betimated  tonnage,  100  groaa  tona.] 


Ko. 


Kame  and  addreea  of  bidder. 


Price 


ton. 


Total. 


1 

02 

8 

4 


Jobn  Beattle,  Leeta  laland.  Conn 

Thomaa  A.  Scott,  Kew  London,  Conn. 

D.  Toomey,  G-nlliord,  Conn 

Jamea  S.  Bogera.  Platteborg,  K.  Y. . . . 


$10.00 

7.00 

10.00 

8.00 


$1,000 

700 

1,000 


•  Accepted. 
Contract  imforeefor  removal  of  howUerefrom  SaugaMk  Bher,  ConnecUeut 


Fame  of  contractor. 

Datottf 

contraet 

Date  of 

WorkbogOB. 

Contract 
expireo. 

T.  A.  Soon 

lCar.11,1807 

lfar.22,1887 

June  28, 1897 

Jnlj    1,1807 
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COMMERCIAL  BTATUTIC8  FOR  THS  CALRKDAB  TXAR  1897. 

These  have  l>eeii  Mked  for,  bat  hAye  not  been  received.    The  following  ii  tlie 
report  for  1886: 

Arrival  and  departrnv  of  vm$0U, 

WX8TPORT  HABROB. 

[Draft,  4  to  10|  feet;  toniuge,  60  to  BOO  tOM.] 

Kinds  of  yoMde.  ^S^^'teS!!nrf 


SolllBg  TOMOlft 

Stounen  of  »11  kinds 
BorgM,  icows,  etc . . . . 

Toty 


FrHgM  recHved  amd  $hipped  hjf  water. 


Chief  artioleo. 

Tone. 

T«taa 

Ooel 

637 
23,970 

111,000 

Lnmber  U25  000  feet  B.  IC.) - -.-.. 

«.» 

lilooelljuieoua - 

no,i« 

Total 

as,  607 

IMkOOO 

The  aboTO  figures  show  an  increase  of  4,667  in  tonnage  of  freight  over  thit 
reported  for  the  year  1895,  which  was  28,940  tons. 
No  new  lines  of  transportation  established  since  January  1, 1806. 


D  za. 

mPROYEMENT  OF  NORWALK  HARBOR,  CONNECTICUT. 

The  present  project  for  this  work,  adopted  Aagast  17,  1894,  and 
extended  Jane  3, 1896,  provides  for  dredgin^^  and  removing  the  shoal 
called  Ferrys  Point  on  the  west  side  of  the  channel,  between  the  rail- 
road dock  and  Jenning's  wharf,  making  6  feet  depth  at  mean  low  water, 
in  widening  two  bends  at  the  harbor  entrance,  making  a  depth  of  10 
feet  at  mean  low  water,  and  in  dredging  to  widen  to  150  feet  and  deepeo 
to  10  feet  the  channel  at  mean  low  water  np  to  Sonth  Norwalk. 

Estimated  cost,  $77,000,  and  $2,000  per  annnm  for  maintenance. 

On  July  1, 1897,  Ferrys  Point  had  been  removed  and  the  bend  at 
Oyster  Shell  Point  reduced.  The  bends  at  harbor  entrance,  Keyser^ 
Island,  and  Black  Buoy  Point  have  been  widened,  the  latter  to  fall 
dimensions  proposed  and  the  former  abont  half  completed.  The  chan- 
nel below  the  bridge  had  been  widened  40  feet  for  a  length  of  1,600  feet 
on  the  east  side  opposite  the  docks. 

Nothing  was  done  daring  the  past  fiscal  year. 

Under  date  of  November  30, 1897,  a  report  upon  the  survey  of  the 
harbor  of  Soath  Norwalk,  authorized  by  the  river  and  harbor  act  of 
June  3, 1896,  was  made;  and  estimates  were  submitted  for  deepening 
the  present  channel  above  the  railroad  bridge  to  8  feet  at  mean  low 
water,  at  a  cost  of  $13,200,  and  for  making  a  channel  to  East  Norwalk 
6  feet  deep  and  60  feet  wide,  at  a  cost  of  $5,760,  and  for  annual  mainte- 
nance at  a  cost  of  $2^500  per  annum.    This  proposed  addition  to  the 
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present  project  was  approved  by  the  Chief  of  EngiDeers,  and  was 
referred  to  Congress  by  the  Honorable  the  Secretary  of  War  under  date 
of  December  8, 1897. 

Norwalk  is  in  the  Fairchild  collection  district,  and  is  11  miles  west  of  Bridgeport, 
the  port  of  entry.  Norwalk  light-house  is  on  Sheffield  Island,  at  the  harhor  entrance. 
The  nearest  work  of  defense  is  Fort  Schayler^  Throgs  Neck,  at  the  head  of  Long 
Island  Sound,  about  29  miles  southwest. 

Money  statement. 

July  1, 1897,  balance  unexpended $565.98 

June  90, 189B,  amount  expended  during  fiscal  year 107.15 

July  1, 1898,  balance  unexpended 448.83 

(Amount  (estimated)  required  for  completion  of  existing  proj  ect 52, 000. 00 

Amount  required  for  maintenance  annually 2, 000. 00 

Amount  that  can  be  proiitably  expended  in  fiscal  vear  ending  June  30, 1900  25, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

Appropriations  for  improving  Norwalk  Harbor,  Oonnecticnt,  have 
been  made  as  follows: 


Application. 


Amount. 


For  previous  projects: 

'  '  Dg  (6  feet)  above  Sonth  Korwalk  . 


Do. 


Dredffing  (6  feet)  below  Sonth  Norwalk , 

Dredging  (0  feet)  above  and  below  Sonth  Norwalk 

Dredging  (6  feet)  below  Sonth  Norwalk 

Dredging  (8  feet)  below  and  (6  feet)  above  Sonth  Norwalk. 

^yredg^g  (t  feet)  above  South  Norwalk 

Dredging  (8  feet)  below  South  Norwalk 

Dredging  (6  feet)  above  South  Norwalk 

Dredging  (6  feet)  above  and  (8  feet)  below  South  Norwalk., 


ToUl. 


7or  present  project  adopted  1894: 

Dredging  (6  feet)  at  Ferrys  Point , 

Dredging  (10  feet)  below  South  Norwalk. 


June  10, 1872 
Mar.  8,1873 
Jnne28,1874 
Mar. '  8, 1876 
June  18, 1878 
Mar.  3,1879 
June  14, 1880 
Mar.  8,1881 
Aug.  2,1882 
July  5,1884 
Aug.  5,1886 
Aug.  11, 1888 
Sept.  19, 1880 


Aug.  18, 1894 
June  8,1896 


Total  for  present  project 

Total  appropriated  for  improvement  of  Norwalk  Harbor,  Connecticut. 


$10,000 
10,000 
10,000 
7,000 
0,000 
10,000 
6,000 
6,000 
5,000 
5,000 
8,000 
8,000 
4,000 


88,000 


15,000 
10,000 


COMMERCIAL  STATISTICS  70R  TEX  GALKNDAB  TEAR  1S97. 


Theee  have  been  Mked  for,  but  have  not  been  leoeived.    The  foUowing  is  the 
report  for  1886: 

Arrivah  and  d^^rtures  of  v$$s€U. 

P)rftft,  4  to  U  feet;  tonnage,  60  to  600  tona.) 


Kinds  of  veMelt. 


Bound 
trips. 


Steamen  of  all  kinds. 

Sailing  vessels 

Bai«es 

Total 


005 

121 
857 


988 


Hie  aboTe  does  not  include  the  freqnent  trips  made  *by  48  oyster  steamers  (total 
tonnage,  2,505  gross  tons)  and  nnmeroos  small  sailboats  employed  in  the  oyster 
industry. 


d68        BKPOBT  OF  THfi  CHIEF  OF  ENGINEERS,  U.  8.  ASMT. 
FrMgki  r^ceiv^  and  thipped  5y  waUr. 

Chief  wtlolM. 

Goal 

BnUdtaig  BAteriftU 

MiaoelUaeoiu  naterUU 

Oystan  Mid  ■h«UlUh 


Totia. 


8^181.80 


The  above  flguree  show  »  doorease  of  66,060  tons  from  the  report  for  the  calendar 
rear  1895,  when  201,096  tons  were  reported,  bnt  the  estimated  yalue  of  the  ftejckt 
b  $212,762  greater  for  1896  than  for  1^. 

No  new  Imes  of  irancportation  haye  been  estabUahed  dniing  the  yeaiw 


D  Z3. 

nfPROYEHENT  OF  FIVE-MILE  RITEB  HABBOB,  CONNECTICUT. 

The  adopted  project  for  thia  harbor  oonsists  in  dredging  a  channel  8 
feet  deep  at  mean  low  watw,  and  100  feet  wide,  from  Long  Island  Sonnd 
to  the  head  of  the  harbor,  a  distance  of  abont  6,000  feet,  at  an  estimated 
cost  of  $45,000. 

At  the  beginning  of  the  fiscal  year  a  contract  was  in  force  wifli 
Oeorge  B.  Beardsley,  dated  December  28, 1896,  for  removing  aboat 
20J^  cnbic  yards  of  material,  at  8^  cents  per  yard. 

Work  nnder  this  contract  was  commenced  on  October  23, 1897,  and 
completed  on  December  1, 1897,  21,956  cnbic  yards  of  material  having 
becD  dredged.  Fonr  thousand  four  hundred  and  fifty-three  cubic  yards 
of  the  material  removed  were  harder  material  than  contracted  for  and 
payment  was  made  under  ^^oral  agreement"  at  a  rate  of  14^  cents  per 
yiurd.  The  work  done  under  the  contract  was  to  widen  the  dredged 
channel  about  40  feet,  making  it  100  feet  wide  between  the  Sound 
entrance  and  the  lower  docks,  a  distance  of  2,250  feet,  and  to  remove  a 
small  shoal  which  had  formed  across  the  entire  width  of  the  channd 
near  its  mouth.  All  dredging  was  carried  to  a  depth  of  8  feet  at  mean 
low  water. 

Fire-mile  Biyer  is  in  the  Fairfield  collection  district  and  is  abont  13  miles  west  of 
Bridgeport,  the  port  of  entry.  The  nearest  light-honse  is  on  Sheffield  Island,  neaxiy 
2  miles  from  the  month  of  the  harbor.  The  nearest  work  of  defense  is  Fort  Scdinjlsr, 
at  the  head  of  Long  Island  Sound,  27  miles  sonthwest. 

Money  statemenU 

Jnlyl,  1897,  balance  unexpended ••..    $2,69116 

Jnne  90, 1898,  amount  expended  dnring  fiscal  year • 2;416L56 

Jnlyl,  1898,  balance  unexpended 276.60 

(Amount  ^estimated)  required  for  oomnletion  of  existing  project 26, 000. 00 
Amount  that  can  beprofitably  expended  in  fiscal  vear  endins  June  30, 1900    10^  OOOl  00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  oIyU  act  of  June  4, 1897. 

Appropriations  for  improving  harbor  at  Five-mile  Biver,  Oonnecticut, 
have  been  made  as  follows : 


AppUoailoii. 

Date. 

ABH-a. 

Diedffiaff — - --    - 

Aug.  U,  1888 
Sepl.  19, 1880 
July  18, 1888 
Aug.  18, 1884 
Jnne  8.1888 

•SIS 

^^7..::;.:;;;;:: 

Do 

&qS 

Do 

l^fiOS 

Do --- 

2,500 

ToUl 

90,000 
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Ab9ira€i  of  propoaoiU  far  dredging  in  Five-inile  Biver  HarhcTj  Conneeiiemi,  opemed  fty 
Capi.  SmUh  8.  Leaek,  (hrp$  of  Engimoer$,  December  17, 1896. 

(Bstinuited  yiidaige,  20,000  eaMo  yttds.] 


-Bo. 


I  and  addreM  of  bidder. 


Plrloe 

peroablo 

XML 

7«id. 

Oenu, 

4 

•$1,700 
4,175 

12 

2.400 

24 

4.800 

121 

2.650 

U 

2.800 

Oeorge  B.  BeaxdsleT,  Bridgeport, 
JEdgu*  M.  Payn,  Albany.  K.  Y ... . 


Coon.. 


Dredging  Co  *Newbarg*ii.'Yl 
,SmitKjBllp.N.T 


Kewbnrs 

Alonzo  E. 

Wmiwn  H.  Taylor,  jr..  JeraeyCity,  K.  J. 

Jobn  P.  Randeraon,  Albany,  IS.x. 


•Aooepted. 
(kmtraei  im  foroe  for  dredging  in  Fino^mUe  Bhet  Harbor,  ConneoHmO. 


Name  of  oontraotor. 

Date  of 
contraot. 

Dttteof 

Work  began. 

Oontrael 
expina. 

QMraeB.  BfwnlakT...,,.r.....TT...,,...r,. 

Deo.  28,1880 

Feb.    1,1897 

Oot  28.1897 

Dea   81.1887 

OOMMKBOIAL  STATISTIG8  FOB  THX  GAUENDAB  TKAB  t897. 

ArrieaU  and  departures  of  veeeele* 

FIYB-MILB  BIVXB  HABBOB. 

[Draft. 8  to  8  feet;  tonnage.  40  to  104  groea  tana.] 


Kind  of  Teaaela. 


Annber 

of  roond 

tripe. 


Steamere  (inblnding  oyater  ateamera)  . 

Sailing-! 

B«rgea. 


TMaL. 


1,000 
•7.500 

0 


8,600 


■  Indndea  tbe  nnmerona  tripa  made  by  about  40  email  oyster 
J)reight  received  and  eh^pped  by  waUr. 


Chief  artidea. 


Tone. 


▼alne. 


Beoeipta: 
Coal. 


Oyetera : 

luaceUaneona  (not  otherwiee  included)  . 


1,500 

7,180 

800 


Total  reoelpta . 
Shlpmenta: 


8.080 


prodnoe,  eto..  of  wbieh  2,000  tone  were  oyaters  for  shipment  to 


Otber  ^ransaotlona  in  oystera  and  dams,  salea  to  dealera,  plantera,  and  con- 

anmers,  abont 

Qyaterahella 

Total  aUpmenta 


2,000 

6,180 
1,000 


8.180 


10,000 

149,167 

1,600 


150,607 


64,107 

96.000 
8,080 


162,247 


The  above  fignfee  show  an  increase  of  6^863  tons  oyer  the  last  report  received,  that 
r 1895. 


of  1895. 


No  new  lines  of  transportation  established  since  January  1, 1897. 

All  of  the  ahove  figures  are  estimates  based  upon  the  best  information  obtainable. 
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D  14. 
DCPROYEMENT  OF  STAMFORD  HARBOR,  CONNECTICUT. 

The  approved  project  for  this  harbor  consists  in  dredging  to  : 
channels  in  the  East  and  West  branches.  That  in  the  West  Braacdi  is 
to  be  aboat  1^  miles  long,  150  feet  wide,  and  7  feet  deep  at  mean  low 
water,  with  a  basin  between  harbor  lines  at  its  head,  and  the  one  in 
the  East  Branch  to  be  100  feet  wide  and  9  feet  deep  at  mean  low  watc? 
for  a  length  of  8,535  feet,  and  thence  to  the  head  of  the  harbor  about 
1,200  feet  with  same  depth  and  width  of  50  feet;  all  at  a  total  esti- 
mated cost  of  $123,500. 

Up  to  July  1,  1897,  the  channel  in  the  Es^t  Branch  had  been  exea 
vated  fall  length  and  depth,  bat  with  rednced  width.  That  in  tbe 
West  Branch  had  been  dag  to  ftiU  depth  and  reduced  width  for  aboot 
half  its  length. 

At  the  beginning  of  the  fiscal  year  a  contract  with  Mr.  Frank  H. 
Brainard,  dated  December  28, 1896,  for  the  removal  of  about  80.000 
cubic  yards  of  material  from  the  West  Branch,  at  9}  cents  per  yard,  had 
just  been  commenced,  the  amount  of  material  removed  to  that  date 
having  been  7,034  cubic  yards. 

Work  on  this  contract  was  completed  on  August  30,  1897,  72,133 
cubic  yards  of  material  having  been  dredged  during  the  fiscal  year, 
making  the  total  amount  under  the  contract  79,167  cubic  yards,  most 
of  the  material  being  sand,  mud,  and  gravel.  Two  thousand  five  hun- 
dred and  eighty-five  cubic  yards  of  the  material  removed  were  hardpan, 
for  the  removal  of  which,  under  ^^oral  agreement,"  25  cents  per  cubic 
yard  was  paid.  The  contractor  was  also  paid  $51  for  six  hours'  work 
upon  the  removal  of  two  large  bowlders  from  the  channel.  The  work 
done  under  the  contract  was  to  extend  the  proposed  channel  for  full 
width  of  150  feet  from  Oooks  Point  to  the  middle  docks,  a  distance  of 
about  half  a  mile;  also,  to  widen  the  channel  below  Cooks  Point  about 
40  feet,  making  it  the  full  project  width  of  about  150  feet.  This  com- 
pletes the  improvement  of  the  West  Branch  from  the  entrance  to  the 
middle  docks,  a  distance  of  about  a  mile.  The  basin  at  the  head  still 
remains  to  be  dredged. 

No  work  was  done  in  the  East  Branch  during  the  fiscal  year. 

Stamford  Harbor  is  in  the  Fairfield  conection  district,  of  which  Bridgeport  is  the 
port  of  entry.  There  is  a  liffht-house  on  the  middle-gronnd  at  tiie  harbor  entranee. 
llie  nearest  work  of  defense  u  Fort  Schnyler,  Throgs  Neck,  20  miles  to  thesontliweBt 

Money  statement. 

July  1,1897,  balance  unexpended $9,276.96 

June  90, 1898,  amount  expended  dnring  fiscal  year S^  670.  IS 


July  1, 1898,  balance  unexpended 70&47 

{Amount  (estimated)  required  for  completion  of  existing  project 88, 500. 00 
Amount  that  can  be  profltablv  expended  in  fiscal  year  endins  June  90, 1900    23^  000. 00 
Submitted  in  compliance  with  requirements  of  sections  z  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  oiyil  aot  of  June  4, 1887. 
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Appropriations  for  improving  Stamford  Harbor^  Oonnecticat,  have 
been  made  as  follows: 


ApplloKfeion. 


Dste. 


Amomitk 


vreyions  mttjeete : 

&«dffi]ig  West  Branch  6  feet  deep, 

DoV.y.y.ii' 

Total 

the  preeeni  proj 
Dre^kbigsnaroi 


Tor 
I>r« 

Do 

Total 

For  the 


Aug.  6.1886 
Aug.  11, 1888 
Sept.  19, 1880 


$10,000 
6,000 
6,000 


Dredging  West  Brwaoh 
Total 


^vjeot: 

rockremoral.  East  Branch,  $13,800 ;  dredgingWest  Branch, 

rook  removal,  Bast  Branch,  i9,6ob ;  dredging  West  Branch, 


Ja]yl8,1802 

Ang.18,1884 
Jane^8,1896 


80,000 


16,000 

10,000 
10,000 


86,000 


AUtraet  of  prapo$aU  for  dredging  in  Stamford  Harbor,  ConneoiioHi,  opened  hff  Copt 
»miih  8,  Leach,  Corpe  of  ^ngineere,  December  17, 1896. 

[Estimated  yardage,  80,000  cnhic  yards.] 


Ko. 


)  and  addreaa  of  hidder. 


Price 

per  cnhic 

yaid. 


TotaL 


1 
2 
8 
a4 
6 
6 
7 
8 


Edgar  H.Pavn,Alhanv,K.T 

Kewhnrgh  Dredging  Co.,  Newhnrgh,  V.  T . 

E.  R.  Seward.  Albany,  N.  Y 

Frank  H.  Brainard,  New  York,  N.  Y 

Alonzo  E.  Smith,  Islip,  N.  Y 

Hartford  Dredging  Cfo.,  Hartford,  Conn 

Wm.  H.  Taylor,  jr.,  Jersey  City,  N.  J 

John  P.  Sanderson,  Albany,  K.  Y 


Oentt. 


I 

16 
10^ 


$16,790 
11,100 
11,000 

7,600 
18,800 

8,880 
11,800 

8,800 


a  Accepted. 
Coniraoi  in  force  for  dredging  in  Stamford  Harbor,  ChnnecUent. 


Kame  of  contractor. 

Data  of 
oontraot 

Date  of 
approval. 

Work  begun. 

Contract 
ezpirea. 

Frank  Ht  Brainard........ ........ .......... 

Dec  28, 1896 

Jan.  16, 1897 

Jnne83,1887 

Deo.  81, 1897 

COMICBRCIAL  STATISTICS  FOR  THE  CALEMDAB  TBAB  1897. 

These  have  been  asked  for,  bat  haye  not  been  reoeived.    The  following  is  the 
report  for  1S96: 

[Through  the  courtesy  of  Hr.  B.  B.  Ooddard,  deputy  oolleetor  of  cnatoms.] 

Arrival  and  departure  ofveeseU. 

{Draft,  6  to  16  feet;  tonnage,  80  to  660  tone.] 


Bind  of  Teasela. 


Bound 
tripe. 


Steamers 

Sailing  vessela  . 
Barges 


Total. 


1,166 
407 
637 

8,810 
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Bnlldtng  materfadi. , 
IflsoellMkMiia 

TMal < 


The  abore  flgnres  show  an  inoreMo  of  153,282  Um»  of  freight  above  ih*t  tepoitri 
for  1895,  which  was  220,506  tons. 

Linee  of  transportation  established  since  Janoaiy  1, 1896:  The  steam-screw  tmmI 
Defemder  has  been  mnning  to  Northport,  L.  I.,  since  May  1, 1897,  and  Is  known « 
the  Stamford  and  Northport  Ferry  Line. 

This  report  includes  all  the  harbor  of  Stamford,  east  and  west  aidea. 


D  I5« 

mPBOVEHENT  OF  HARBOR  AT  COSCOB  AND  lOANUS  RIVER,  COnXO- 

TICUT. 

The  approved  project  for  the  harbor  consists  in  dredging  a  chanoel 
1^  miles  in  length,  6  feet  deep  at  mean  low  water,  150  feet  wide,  tnm 
the  6-foot  curve  in  the  harbor  to  the  bridge,  two-ttfths  mile,  and  thenee 
100  feet  wide  to  the  head,  foar-flfths  mile,  together  with  a  taming  ham 
near  the  lower  end  300  by  1,750  feet,  at  an  estimated  cost  of  $54,000. 

On  July  1, 1897,  the  upper  half  mile  of  the  channel  and  the  hub 
remained  to  be  done. 

At  the  beginning  of  the  fiscal  year  work  had  just  been  commeneed 
under  a  contract  with  William  H.  Taylor,  jr.,  dated  December  30, 189& 
for  dredging  about  60,000  cubic  yards  of  material  from  the  basin,  at  ^ 
cents  per  yard. 

Work  under  the  contract  commenced  on  June  30, 1897.  and  1,376 
cubic  yards  of  mud  were  removed  on  that  day.  The  work  was  eon' 
tinned  from  that  date  and  completed  on  August  5, 1897,  the  amount  of 
mud  removed  during  the  fiscal  year  being  eS,124  cubic  yards,  mtJong 
the  total  amount  of  mud  dredged  under  the  contract  60,000  cubic  yarda. 
The  work  was  all  applied  to  the  turning  basin,  completing  nearly  tiM 
east  half  of  the  area  designed  to  be  dredged. 

Cosooh  Harhor  and  Mianns  River  are  in  the  ooUeotloii  diatriot  of  Faiifleld,  Con-i 
of  which  Bridgeport  is  the  port  of  entry.  The  nearest  light-honse  is  on  Great  Ct^ 
tains  Island,  al>ont  3  miles  southwest  from  the  harbor  entrance.  Fort  S4ihayWf 
Thzogs  Neck,  New  Tork,  18  mUes  to  the  southwest,  is  the  nearest  work  of  de&tm. 

Money  statement. 

Jnly  1, 1897.  halanee  onezpended ••• I7,5CT>^ 

June  80, 1898,  amount  expended  during  fiscal  year 6^007.48 

July  ly  1896,  balanoe  unexpended 1,560.16 

(Amount  (estimated)  required  for  completion  of  existing  project 86, 00(X  00 
Amountthatcanheprofitablf expendedinflsoalyearendine JuneSO,  1900    lO^OOOlOO 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 
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Appropriations  for  improving  Oosoob  Harbor  and  Mianos  Biver  have 
been  made  as  follows: 


AppUoallon. 


Amooat 


Dndgtng  below  nilinij  teid^.. 
Bndftng  above  nlXwKj  bridge. . 
Dredgiiig  turning  bMin 


JnlylBiIBtt 
Ang.  18,1804 
Jnae  8,1806 


17,000 
4,000 

8,000 


Total. 


19,000 


Ah9traotofpropo$aUfardredfH^inCoao^  Harbor  and  BQanuiMher,  Cofmeotieni, 


opeMdl 


CapU  Smith  8.  Leaek,  Carpt  of  Engineer $,  Deoembet  17, 1896. 
[SMimailed  ysrdage,  00,000  cubie  yards.] 


H& 


I  and  addreaa  of  btdd«r. 


Price 

peroabie 

yard. 


TtoteL 


1 
I 
8 
4 
•6 

f 


BdgarM.Pa7n,  Albany,  K.Y 


mg  uo»  ae^ 


Kewbnrgh  Dredginj 

(o  S.  Smith,  lalfp, 
Hartford  Dredging  Co.,  Hartford.  Conn 
Wm.  H.  Taylor,  Jr.,  Jersey  City,  N.  J  . 
John  P.  Banderaon,  Albany.  s._Y  . 


I  MoSpixlt,  Jeney  ORy,  H.  J. , 


Oentg. 
81| 
16 
14 


♦18.126 
9,000 
8,400 
6,680 
6,400 
7,050 
9.  MO 


•Aooepted. 
OmUraei  im  foree  for  dredging  in  Coeeoh  Harbcr  amd  Miamue  Bi/vetf  ComneeUemL 


VameofoontnMitor. 

Date  of 
oontraet 

Date  of 
appnma. 

WorkbeguL 

Oontraet 
eo^iroa. 

Wb-H.  Taylor,  Jr 

Deo.  90. 1890 

Jan.  16,1897 

Joe  80, 1897 

Dea  81,1897 

OOMMXBCIAI.  8TATISTI0S  FOB  THB  OALBNDAB  TBAB  1897. 

[Thiougii  the  oonrteay  of  Mr.  Cbaa.  B.  Diefenthaler,  Commodore,  Biyenide  Yacht  Ohib.] 

ArrivdU  amd  deparimree  of  veeeele. 

[Dimft)4to8ftet;  tonnage,  86  to  100  tona.] 


Kindof  toimL 


Knmber 
of 


Knmber 

ofroond 

trips. 


Aggregate 

tonnage  of 

aUl^. 


Sailing 
Barges 


190 
280 
24 


1,900 

68,000 
2,400 


82 


424 


81,000 


Freight  received  and  ehipped  kg  water. 


Chief  artifllsa. 

Tons. 

▼alne. 

Becelpts :  Coal,  timber,  oysters,  ship-bunding  materials,  hardware,  and  general 

18,100 
48,400 

877,60a09 
265,000.00 

SUpfDfflitsr  JoA,  oar  sweepers,  oysters,  Ush,  and  farm  prodnots.. ......••.. ...... 

Tdtal 

61,600 

849,600.00 

The  above  flgnxeB  show  mi  inorease  in  tonnage  of  9,900  tonB  over  the  report  fixr 
1894,  whioh  waa  the  last  reoelYed. 

The  Btyereide  Yacht  Club  has  83  yachts  in  its  fleet,  most  of  whioh  anchor  in  the 
harbor. 

No  lines  of  transportation  established  since  January  1, 1896* 
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D  zG. 
nfPBOYEMENT  OF  0BEENWICH  HABBOB,  CONNECTICUT. 

The  ftpproved  project  for  this  harbor  is  to  dredge  a  channel  90  feet 
wide  from  the  mouth  of  the  harbor  to  a  caaseway  at  its  head,  to  be  9 
feet  deep  at  mean  low  water  to  the  lower  docks,  a  distance  of  half  s 
mile,  and  6  feet  deep  above,  a  distance  of  half  a  mile;  the  upper  end 
is  to  be  slightly  enlarged  to  form  a  turning  basin;  aU  at  an  estimated 
cost  of  $20,000. 

Under  the  first  appropriation  for  this  work,  that  of  June  3, 1890,  ft 
contract  was  made  with  the  Hartford  Dredging  Oompauy,  dated  Deo^n- 
ber  dO,  1896,  for  the  removal  of  about  35,000  cubic  yards  of  material  at 
10.7  cents  per  yard.  Work  under  this  contract  was  commenced  on 
October  25, 1897,  and  finished  on  January  15, 1898.  Thirty-five  thou- 
sand cubic  yards  of  mud,  with  occasionally  a  slight  admixture  of  sand, 
were  removed  under  the  contract  during  the  fiscal  year.  The  work 
done  was  to  make  a  channel,  6  feet  deep  at  mean  low  water  and  45  feet 
wide,  from  the  6-foot  curve  opposite  the  lower  dock  nearly  to  the  cause- 
way at  the  head  of  the  harbor,  a  distance  of  about  half  a  mile. 

GreeDwioh  Harbor  is  in  the  oollection  diBtriot  of  Fairfield,  Conn.,  of  which  Bridge- 

r»rt  is  the  port  of  entnr.    The  nearest  light-honse  is  on  Great  Captains  laland,  about 
miles  southward.    The  nearest  work  of  defense  is  Fort  Sohaylery  Throga  Ke<^ 
New  Torky  abont  16  miles- to  the  southwest. 

Money  statement. 

July  1, 1S97,  balance  unexpended fSySSSifle 

June  30, 1898,  amount  expended  during  fiscal  year. ^ 4^448.35 

Julyl,  1898,  balance  unexpended 999.71 

July  1, 1896,  outstanding  UabUitiM US.00 

July  1, 1898»  balance  aTailable 814.74 

(Amount  estimated)  required  for  completion  of  existinff  project 14, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  endins  June  90, 1 900    14»  000. 00 
Submitted  in  oompliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

The  only  appropriation  for  improving  Greenwich  Harbor,  Oonnecti- 
cut.  is  the  one  of  $6,000  made  by  the  river  and  harbor  act  of  June  3, 
1896. 


Abttraet  of  propoiaU  far  dredgiiM  in  Greenwich  Harbor,  ConneotUmi,  opened  if  (kmL 

SnUth  a,  Leaok,  Corpe  of  JSngineen,  December  17, 1896. 

[EstimAted  y»idage,  85,000  oubio  yards.] 


Ko. 


ITsme  sad  address  of  Udder. 


Prioe 

peroablo 

yard. 


TMd. 


Edgar  ICPayn,  Albany,  K.T 

Newbnrffh  Dredgbifr  Co.,  Kewbnrc,  N.  Y , 

AloiiK>B.Smithrwlp.lf.Y 

Hartford  Dredging  Co.,  Hartford,  Conn 

Wm.H.Taylor,Jr.,  Jersey  City,  N.J 

John  P.  Banderson,  Albany,  N.  Y , 

Junes  MoSplilt,  Jersey  Ci^,  K.J 

•Accepted. 


OenCt. 
Mi 
ir 

18 


f7.087.SI 

4,SDQL<ie 


Col 


Hoi 
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Contract  infaroefor  dredging  in  Oreenwiok  Harbor,  ConneeHoui, 


Hameofoontnetor. 

Bsteof 
oontraot. 

Date  of 
approTal. 

Work  bo^mi. 

Contnwt 
eizpires. 

Hartford  Dndglng  Go 

Dm.  80,1806 

FelK  10,1807 

Oot.  25bl897 

aDec81,180T 

•Bxtended  to  April  30, 1686. 


CN>lClfBBCIAL  STATISTICS  FOB  THB  QALBNDAB  TBAB  1897. 

ArrivaU  and  departurea  of  vesseU, 
[DnA,  8  to  U  feet;  tonnage,  40  to  750  tone.] 


Kindof  TeeselB. 

Knmber  of  roond  trips. 

ft<MMm««r  Maid  of  !Kent.-DaAaenfferaiid  freieht  lino 

Dallv  trips. 

Kallfnr  vAJumlA  fir.hnoiierH  briflm. and  BlooiM ...>..........><-«.. 

RtAAin  harcTAB.  ftf.AAiin  AAnal  boats. and  ffteam liflrhtera.. ........ ..,....r^-. 

Weekly  trips. 

Coal  barm  fin  tow  of  taes) 7. 

Two  and  three  eaeh  week. 

FrHghi  received  «md  ehipped  by  water. 


Chief  articles. 


Estimated 
▼alne. 


Coal 

Lumber,  18,000,000  feet ^ 

Briok,li000,000 

Grayel,  30,000  cubic  vards 

Trap  rook.  30,000  cnbio  yards 

Crashed  stone,  30,000  onbic  yards 

Lime,  60,000  barrels 

Cement,  60,000  barrels 

Plaster.  60.000  barrels 

Wall  plaster  and  mortar  in  bags 

erain,  600,000  bags 

Qoarried  stone,  "^SOOoubio  yards 

MisceHaneons,  tile  pipe,  iron  pipe,  blnestone  flsefftng,  etc 

General  freight  by  propeller  Maid  of  Kent  (150  tons  each  trip) 


$126,000 

8,500,000 

75,000 

45,000 


75,000 

15,000 
460,000 

22,500 

125,000 

2,000,000 


6b  482, 500 


The  above  fig:are8  show  an  increase  of  88,600  tons  over  the  report  for  1894,  whioh 
was  the  only  one  reeeived  heretofore. 

lbttbb  ov  mb.  c.  h.  holiceb  and  others. 

Greenwich,  Conn., , . 

Sib:  In  compliance  with  yoar  re<|aeet  for  statifitics  for  Greenwich,  Conn.,  for  the 
calendar  year  1897,  we  beg  to  submit  the  inclosed  statement.  We  can  also  say  that 
we  have  deriyed  some  benefit  already  ftom  the  work  done,  although  the  work  is  not 
yet  complete. 

There  is  contemplated  a  new  transportation  boat  to  New  York  Jnst  as  soon  as  suf- 
ficient water  is  given  so  a  suitable  vessel  can  make  trips  on  time  without  regard 
to  tides.  This  vessel  will  carry  both  passengers  and  freight,  and  will  certainly 
increase  the  business  50  i>er  cent. 

Contracts  are  now  about  closed  for  new  docks  and  bulkheads  along  the  line  of  the 
channel  now  being  dredged  (one  wall  being  alreadv  started. 

The  extra  depth  of  water  that  we  will  have  will  enable  us  to  secure  much  lower 
fieight  rates  and  freight  in  larger  vessels,  thus  saving  at  least  10  per  cent  in  our 
freights.    We  beg  to  remain, 
Very  respectfully,  yoiua, 

C.  H.  HoLifxa, 
Qreenwkk  Paaeenger  and  Freighi  Lin§, 
Banks  &  Brush. 
Jambs  Maher. 
W.  J.  Smith. 
Mi^.  Smith  S.  Lsach, 

Corpe  of  Engineere,  U,  8.  A. 
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Dx7. 

SUBVET  OF  CONNECTICUT  RIVER  BETWEEN  HARTFORD,  CONNECTICUT 
AND  HOLTOKE,  MASSACHUSETTS. 

[VktettA  In  HiraM  I>oow  H«.  IH  nflj-ftfth  OoBcnM.  MQond  MMioB.) 

Office  of  the  Ohief  of  Enoinekrs, 

Unitbd  States  Armt, 
WashingUmj  D.  0.y  December  €j  18S7. 

But:  I  have  the  honor  to  submit  the  aooompanying  copy  of  report^ 
dated  Noyember  13, 1897,  with  maps*  and  profile,^  by  M%y.  SmiUi  S. 
Leaoh,  Oorps  of  Engineers,  upon  a  sorvey  of  Connecticut  River  between 
Holyoke,  Mass.,  and  the  root  of  the  Enfield  Bapida,  made  to  comply 
with  the  provisions  of  the  river  and  harbor  act  of  Jane  3,  18d6. 

It  was  foand  necessary  to  include  in  the  study  for  improvement  that 
portion  of  the  river  between  the  foot  of  Enfield  Bapids  and  Hartford, 
and  the  plan  presented  provides  for  securing  between  Holyoke  and 
Hartford  a  channel  9  feet  deep  at  extreme  low  water  and  150  feet  wide 
at  the  same  stage,  by  the  construction  of  three  locks  and  movable  dams, 
including  the  excavation  of  material  where  required.  The  cost  of  the 
work,  including  that  for  flowage,  is  estimated  at  $1,825,000,  but  tiiia 
total  would  be  increased  to  $2,075,000  should  the  Ohanoine  type  of  dans 
be  used,  while  the  cost  of  maintenance,  together  with  oi>eration  of  tiie 
locks  and  dams,  the  necessary  repairs  to  the  same,  and  the  small  amouDt 
of  dredging  possibly  required  to  keep  open  the  artificial  cats,  is  esti- 
mated approximately  at  $8,000  per  annum. 

The  execution  of  the  plans  submitted  would  result  in  no  iignry  to  tiie 
oanal  on  the  west  bank  or  to  water  power.  Reference  is  made  to  the 
fact  that  there  are  eleven  bridges  spanning  the  river  between  Hartford 
and  Ohicopee,  which  would  not  x>ermit  traffic  under  the  proposed  project 
One  of  these  structures,  a  temporary  highway  bridge  at  Hartford,  wiB 
be  replaced  by  a  permanent  one,  the  approved  plan  for  which  provides 
ample  draw  opening. 

M^jor  Leach  states  that  a  military  reason  of  some  weight  for  making 
the  proposed  improvement  is  the  provision  of  water  carriage  to  the 
United  States  Arsenal  at  Springfield,  and  it  is  his  opinion,  in  view  of 
the  estimated  cost  of  the  project  and  the  commercial  importance  of  the 
river,  that  it  is  worthy  of  improvement  between  Hartfoi^  and  Holyoke 
by  the  General  Government  in  the  manner  and  to  the  extent  set  ibrtii, 
and  this  opinion  is  concurred  in  by  the  Division  Engineer,  OoL  G.  L. 
Gillespie,  Oori>s  of  Engineers. 

Very  respectfoUy,  your  obedient  servant, 

John  H.  Wh^soh, 
Brig,  fi^,  Ohitf  of  JBngineerej 

Hon.  B.  A.  AxoBR,  U.  &  Arm^. 

Beoretary  of  War. 


report  of  maj.  smith  s.  libaoh,  oorps  of  enoineeba. 

Uniteb  States  Enoinebr  Qffiob, 
yew  Lendanj  Oann,,  November  13, 1897. 
General:  I  have  the  honor  to  submit  the  following  report  upon  a 
^survey  of  the  Oonnecticut  Biver  between  Holyoke  and  the  foot  of 

*Not  reprinted.    Printed  in  Hooae  Doc  No.  136,  Fifty-flffch  CongzeeSy 
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Enfield  Bapids,"  made  parsnant  to  the  requirements  of  the  river  and 
harbor  act  of  Jane  3, 1896.  Under  date  of  July  13, 1896,  the  Ghief  of 
Engineers  assigned  this  survey  to  Maj.  H.  M.  Adams,  and  directed  that 
the  expenditures — ^not  to  exceed  $2,000— be  paid  from  the  unexpended 
balance  of  the  appropriation  of  1880  for  '^  improving  the  Oonnecticut 
Biver  between  Hartford  and  Holyoke."  In  August,  1896,  the  wprk  was 
transferred  to  me  by  order  of  the  Ohief  of  Engineers. 

The  part  of  the  Oonnecticut  Biver  between  Hartford  and  Holyoke 
has  been  the  subject  of  very  elaborate  surveys  and  of  an  exhaustive 
study  based  thereon,  having  in  view  the  development  of  a  plan  of 
improvement.  The  surveys  alluded  to  were  made  in  1871-1874,  were 
under  the  direction  of  Gen.  G.  K.  Warren,  Corps  of  Engineers,  and 
were  conducted  by  Gen.  Theodore  G.  Ellis,  civil  engineer.  The  results 
of  the  surveys  and  of  the  studies  based  thereon  are  published  in  full 
in  the  report  of  the  Ghief  of  Engineers,  1878,  pages  248-391,  and  in 
House  Ex.  Doc.  No.  101,  Forty- £fth  Congress,  second  session.  The 
character  of  the  survey  and  the  detail  with  which  the  results  are 
recorded  made  it  unnecessrry  to  do  more  in  the  way  of  field  work  than 
to  ascertain  whether  the  conditions  remain  the  same,  and,  if  not,  to 
determine  what  the  changes  have  been.  The  part  of  the  river  desig- 
nated in  the  act  consists  of  two  stretches  of  somewhat  diverse  charac- 
teristics. From  Holyoke  to  Enfield  Dam,  a  distance  of  18  miles,  the 
stream  has  in  the  main  an  erosible  bed,  while  from  the  dam  to  the 
foot  of  the  rapids,  the  lower  limit  of  the  authorized  survey,  the  bed  is 
in  rock  or  other  material  practically  nonerosible.  As  changes  could 
be  the  result  of  erosion  only,  the  search  for  them  was  limited  to  the 
upper  stretch.  This  was  sounded,  and  shore  lines  rerun  between 
October  6  and  21, 1896,  by  a  party  in  charge  of  Assistant  Engineer  H.  B. 
Gorham.  The  results  are  shown  on  three  sheets  of  the  mai)8  herewith, 
Nos.  4, 5,  and  6  of  the  serial  notation.  For  the  rapids  the  results  of  the 
Ellis  survey  have  been  wholly  relied  upon.  The  fullest  use  has  been 
made  of  General  Ellis's  results,  and  much  physical  data  of  value  have 
been  drawn  from  the  report  of  testimony  taken  by  the  examiner  in  the 
case  of  Holyoke  Water  Power  Company  v.  Connecticut  Biver  Company, 
in  which  the  effect  of  a  constrained  flow  is  fully  canvassed  by  Mr. 
Clemens  Herschell  and  other  experts. 

Though  not  included  in  the  authorized  survey^  it  was  found  necessary 
to  include  in  the  study  for  improvement  the  portion  of  the  river  between 
the  foot  of  Enfield  Bapids  and  Hartford.  This  portion  is  obstructed 
by  shifting  sand  bars,  and  has  doubtless  changed  since  the  previous 
survey.  Such  changes  as  have  occurred  will  not,  however,  have  any 
particular  bearing  upon  the  feasibility  or  cost  of  improvement.  Hence 
the  results  of  the  old  survey  have  been  assumed  to  represent  present 
conditions,  and  are  shown  on  plates  1,  2,  and  3  herewith. 

The  portion  of  the  Connecticut  Biver  between  Holyoke,  Mass.,  and 
Hartford,  Conn.,  is  34  miles  in  length.  At  Holyoke  navigation  is  inter- 
rupted by  a  dam  for  the  development  of  i>ower,  which  has  no  provision 
for  passing  vessels.  As  already  intimated,  this  portion  of  the  river  is 
divided  into  three  stretches  by  the  different  physical  characteristics  of 
its  bed.  The  first  stretch,  extending  from  Holyoke  to  Enfield  Dam, 
18  miles,  presents  a  trace  of  moderate  and  regular  curvature.  The  width 
between  the  bank  lines  varies  from  650  to  2,100  feet,  but  the  prevailing 
width  is  between  extremes  of  800  and  1,200  feet.  The  unusual  figure  of 
2,100  feet  is  to  be  found  only  at  Longmeadow,  15  miles  from  Holyoke, 
where,  for  more  than  a  mile,  the  width  is  quite  uniform  and  more  than 
double  the  normal.  The  bed  and  channel  of  the  stream  are  coincident 
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at  all  nsnal  stagres,  iDclading  freshets  of  freqaent  recarrence.  At  an 
extreme  freshet  there  is  a  scanty  alluvial  plaiu  subject  to  OTerflow,  lim- 
ited, generally  8i>eakiDgy  to  Longiueadow  and  the  lower  valleys  of  the 
Cliico|)ee  and  Agawam  rivers,  the  only  .important  tributaries.  The 
limits  of  actual  overflow  are  recorded,  but  it  is  not  possible  to  dis^- 
guish  between  theeffect  of  backwater  from  theCk>nueeticat  and  tiie flood 
plain  of  the  tributary. 

Except  at  the  upper  and  lower  ends  of  this  stretch,  where  the  bed  is 
rock,  the  bottom  is  composed  of  sand  and  gravel,  with  some  admixtme 
of  mud  below  Springfield.  The  disposition  of  the  erosible  material  is 
in  bars  or  shoals  with  intervening  im)o1s,  but  the  bars  are  relatively 
stable  in  position  and  form  and  appear  to  represent  a  substantiiJ 
equilibrium  of  the  forces  developed  by  variation  of  width,  conratore, 
and  volume. 

The  natural  regimen  of  this  part  of  the  stream  is  a  matter  of  con- 
jecture only.  All  available  data  of  depth  and  velocity  have  been  taken 
since  the  construction  of  Enfield  Dam.  An  inspection  of  the  profile  od 
pi.  7  herewith,  based  on  PL  Y  of  General  Ellis's  report,  indicates  thst 
before  the  construction  of  Enfield  Dam  the  head  of  the  rapids  was  at 
Longmeadow  Bar,  3  miles  above,  which  formed  a  natural  dam  with  but 
3  or  four  feet  lower  crest.  Under  the  present  artificial  conditions  the  pre- 
vailing channel  depth  is  9  feet  or  more,  except  at  two  points,  LoDg- 
meadow  and  mouth  of  Ghicopee  Biver,  where  there  are  4  and  3  feet  at 
low  water,  respectively.  The  discharge  varies  from  4,000  to  200,000  cubic 
feet  per  second,  giving  an  oscillation  from  extreme  low  to  extreme  high 
water  of  28  feet  at  the  foot  of  Holyoke  Falls  and  16  feet  immediatdj 
above  Enfield  dam.  The  maximum  depth  of  flow  over  the  crest  of  the 
dam  is  about  12  feet.. 

The  second  or  middle  stretch  of  river  as  above  classified  extends  ftom 
Enfield  Dam  5^  miles,  and  is  known  as  the  Enfield  Kapids,  a  name 
which  gives  a  fair  idea  of  its  character.  The  bed  is  of  rock,  rou^h  and 
irregular,  the  slope  is  steep  and  variable,  the  banks  bluff  and  mainly  of 
rock.  The  total  fall  depends  upon  the  stage  of  water ;  but  its  maximum 
at  extreme  low  stage  probably  does  not  exceed  33  feet,  thoagh  it  has 
not  been  actually  measured.  This  portion  of  river  is  approximately 
straight  in  trace,  and  except  at  one  point  near  the  middle,  where  the 
channel  divides  into  two  branches  with  a  considerable  island  between, 
the  banks  are  regular  and  parallel.  The  conditions  of  discharge  are  the 
same  as  noted  for  the  first  section,  except  that  at  low  water  an  appre- 
ciable proportion  of  the  entire  flow  is  diverted  through  a  lateral  canal 
on  the  west  bank.  At  low  water  open  navigation  over  this  section  is 
impossible  by  reason  of  deficient  depth.  At  higher  stages  the  depth  is 
sufficient,  and  the  velocity  is  not  so  great  as  to  prevent  navigation, 
although  it  would  make  it  impracticable  for  any  craft  not  prop^led  by 
power.  The  maximum  mean  velocity  at  extreme  flood  does  not  exceed 
7  miles  per  hour. 

The  canal  above  referred  to  is  the  property  of  a  corporation  known  as 
the  Connecticut  Biver  Company.  A  description  of  the  canal  in  1872 
and  its  history  up  to  that  time  are  to  be  found  in  the  Beport  of  the 
Chief  of  Engineers  for  1878,  Part  I,  pages  274-275.  The  rights  and 
responsibilities  of  the  Connecticut  Biver  Company  appear  to  be  deter- 
mined by  the  following  extracts  from  its  original  charter,  given  in  tiie 
Beport  of  the  Chief  of  Engineers  above  cited : 

That  the  said  corporationi  for  the  purpose  of  widening  the  channel  of  said  riTSc 
and  deepening  the  same,  shaU  have  power  to  dig,  oleause,  and  soonr  obstmetiosa 
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Arom  the  ohannelB  and  banks  of  said  river  from  and  above  the  bridge  at  Hartford  to 
Springfield,  and  to  erect  and  bnild  wharves  and  piers  and  hedges  in  said  river  or  on 
the  banks  thereof;  and  the  said  corporation  are  empowered  to  lock  the  falls  at 
Entield,  on  said  river,  and  to  make  channels  to  aid  them,  and  to  constrnct  a  canal  on 
either  bank  of  said  river  near  said  falls^  and  to  constrnct  a  dam  or  dams,  for  the 
purpose  of  entering  or  leaving  the  locks  in  still  water:  Provided,  The  extension  and 
form  thereof  shall  be  snoh  as  shall  not  prevent  the  convenient  passage  of  boats  and 
lumber  down  the  river,  nor  obstruct  the  passage  of  fish. 

Three  sworn  commissioners  were  provided  for  in  the  act,  '^ander 
whose  direction  the  necessary  canal  shall  be  laid  out,  and  who  shall 
in»pect  the  construction  of  the  locks  and  dams  in  said  river,  and  cause 
them  to  be  80  constructed  that  they  shall  uot  impede  the  progress  of 
fish  up  the  river,  or  the  passage  of  floating  boats,  timber,  or  any  other 
property  down  the  river.''  The  commissioners  were  empowered  to  sus- 
pend the  taking  of  tolls  whenever  they  found  the  locks  out  of  repair  or 
improperly  tended.  No  penalty  other  than  forfeiture  of  the  right  to 
take  toUs  appears  to  attach  to  the  failure  of  the  company  to  maintain 
navigation  through  its  canal  or  elsewhere.  It  is  permitted,  but  not 
required,  to  improve  navigation;  but  it  is  required  to  so  construct  its 
works  as  to  permit  navigation  down  the  river  and  the  passage  of  fish 
upstream. 

At  the  present  time,  as  indicated  by  a  casual  inspection  made  during 
a  trip  through  the  canal,  the  entire  work  is  in  a  fairly  serviceable  con- 
dition, with  the  exception  of  the  lowest  lock,  which  needs  rebuilding  of 
the  side  walls.  It  may  be  said  generally  that  the  Gonnecticut  Biver 
Company's  canal  is  navigable  to  the  extent  of  its  dimensions.  Such 
boating  as  these  dimensions  permit  is  not  navigation  in  the  present  sig- 
nificance of  the  word,  and  no  feasible  alterations  of  the  company's  canal 
will  make  it  so. 

To  meet  its  charter  requirements  of  a  navigable  pass  and  fish  way  in 
its  dam,  the  Connecticut  Biver  Company  left  an  opening  150  feet  wide 
in  the  middle  of  the  dam  when  first  built  At  the  date  of  General 
Ellis's  survey  that  gap  had  been  partly  filled  by  periodic  deposits  of 
stone  until  its  crest  was  but  1^  feet  lower  than  the  adjacent  parts  of 
the  dam.  Since  that  time  additional  deposits  appear  to  have  been 
made  in  the  gap,  though  a  slight  depression  remains.  As  a  net  result 
of  all  work  done  on  the  dam  since  1854,  the  extreme  low  water  at 
Springfield  appears  to  have  been  raised  some  2  feet.  No  provision 
has  been  made  for  the  passage  of  boats  or  fish  in  consequence  of  the 
closure  of  the  gap. 

The  third  stretch  of  river  extends  from  the  foot  of  Enfield  Bapids  to 
Hartford,  a  distance  of  10  miles.  This  portion  is  of  moderate  slope, 
with  slight  but  regular  curvature,  and  a  fairly  uniform  width  of  1,500 
feet.  The  bed  and  banks  are  of  sand  and  gravel.  The  banks  are  gen- 
erally overfiowed  at  ordinary  flood  stages.  The  alluvial  plain  is  one- 
third  of  a  mile  to  a  mile  in  width,  and  the  channel  of  the  river  lies 
nearly  in  the  middle  of  it.  The  characteristic  of  this  part  of  the  river 
is  the  shifting  nature  of  the  sand  bars  or  shoals  which  obstruct  it* 
They  extend  obliquely  across  the  river,  giving  a  maximum  length 
and  minimum  depth  of  overfall  in  passing  from  one  pool  to  the  next 
below. 

In  this  stretch  of  river  there  were  at  the  date  of  the  old  survey  flve 
bars  giving  depth  at  low  water  of  from  2  to  3  feet.  The  low- water 
slope  of  this  reach  is  6  inches  to  the  mile;  the  high- water  slope  is 
recorded  as  slightly  less,  though  as  such  relation  is  abnormal  for  this 
situation,  it  is  probable  that  there  is  some  uncertainty  about  the  highest 
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water  marks  at  the  upper  end.  The  high  water  at  Hartford  iBwdl 
determined.  The  range  of  discharge  is  a  little  greater  than  on  the 
upper  stretch,  the  low  and  high  water  volumes  being  increased  by  triba< 
tary  contributions  of  small  amount  while  the  volume  diverted  at 
Enfield  Dam  is  returned  at  Windsor  Locks. 

In  addition  to  the  local  characteristics  of  these  three  sections^  there 
are  certain  features  of  regimen  common  to  them  all.  The  river  is  sab- 
ject  to  frequent  fluctuations  of  volume  and  height  The  more  consider- 
able freshets  are,  as  a  rule,  of  short  duration,  and  occur  in  the  winter 
and  early  spring  or  in  the  late  fall.  The  following  table,  compiled  from 
data  published  in  the  Warren-Ellis  report,  gives  the  number  of  days 
in  a  year  on  which  the  river  at  Hartford  was  above  certain  heights 
It  is  the  average  of  a  record  kept  from  1871  to  1877 : 
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The  average  gauge  profile  for  the  same  years  is  shown  on  the  profile 
sheet  accompanying  this  report  (pi.  7).  The  river  is  closed  by  ice  from 
about  December  1  to  March  1.  The  ireshet  of  greatest  volume  and 
most  certain  occurrence,  on  the  whole,  is  caused  bv  the  melting  of  snows 
in  the  spring,  and  accompanies  or  immediately  follows  the  disappear- 
ance of  the  ice.  For  the  season  of  possible  navigation  it  may  be  stated 
that  freshets  frequently  recurring  are  of  a  magnitude  to  benefit  navi- 
gation rather  than  to  impede  it.  Except  ice,  floating  obstructions  are 
rare,  though  large  quantities  of  timber  have  occasionally  broken  oat  of 
booms  above  Holyoke  and  gone  over  the  dam  and  down  the  river.  At 
no  time  does  the  river  carry  a  large  enough  proportion  of  suspended 
sediment  to  make  that  a  factor  in  the  regimen.  The  permanency  of 
dredged  cuts  should  not  be  less  than  at  and  below  Hartford,  but  rather 
more,  owing  to  greater  flood  velocities  and  more  permanent  thalw^. 

There  are  at  present  thirteen  bridges  over  the  river  between  Hartfivrd 
and  Holyoke,  as  shown  in  the  following  list: 


APPENDIX   D — ^REPORT   OP   MAJOR   LEACH.  981 
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The  highway  bridge  at  Hartford  (No.  1)  is  a  temporary  stmctare, 
and  a  plan  for  a  permanent  one  to  replace  it  was  approved  by  the  Sec- 
retary of  War  under  date  of  December  28, 1894.  This  approved  plan 
provides  for  a  draw  of  118  feet  clear  opening,  which  is  ample.  The  last 
two  on  the  list  (Nos.  12  and  13)  need  not  be  considered,  as  they  are 
above  the  Holyoke  terroinns  of  the  proposed  channel.  The  remaining 
ten  bridges  (Nos.  2  and  11,  both  inclusive)  have  no  draws  which  would 
permit  traffic  under  the  proposed  project.  Aa  will  be  noted  by  inspec- 
tion of  the  list,  their  clear  heights  range  from  23  to  35  feet  above  low 
water,  or  17}  to  34  feet  above  the  corresponding  pool  levels. 

The  commercial  importance  of  the  Connecticut  Biver  in  this  part  of 
its  course  must  be  arrived  at  by  deduction  from  the  statistics  of  com- 
mercial activity  in  the  tributary  district*  Navigation  is  not  now,  and 
has  not  been  for  some  years,  on  a  competitive  basis,  and  hence  no  com- 
merce has  sought  this  route.  Only  the  cities  and  towns  of  some  impor- 
tance in  the  tributary  district  can  be  considered,  because  it  is  only  for 
such  that  statistics  are  available.  The  benefits  derived  by  the  rural 
community  from  cheapened  transportation  and  the  volume  of  triiffio 
which  it  would  contribute  to  a  water  route  are  doubtless  considerable, 
but  undetermined  and  indeterminate. 

Under  a  recent  act  of  the  legislature  of  Massachusetts  the  board  of 
harbor  and  land  commissioners  of  that  State  have  had  under  considera- 
tion the  subject  of  opening  the  Connecticut  Eiver  to  Holyoke,  and 
have  devoted  much  attention  to  obtaining  statistics  of  its  commercial 
importance.  The  figures  used  here  are  from  papers  prepared  for  the 
board  and  presented  at  a  public  hearing  held  in  the  city  of  Springfield 
on  October  29, 1897.  Some  of  the  quantities  are  from  official  sources, 
the  census  of  the  United  States  of  1890,  and  a  census  taken  by  the 
State  of  Massachusetts  in  1895;  the  remainder  are  special  returns  for 
the  year  ending  October  1 ,  1897,  made  out  for  presentation  to  the  board. 
All  figures  of  the  latter  class  which  are  here  used  have  been  tested  by 
statistical  averages  of  recognized  authority,  and  have  been  found  sub- 
stantially accurate. 

The  section  of  country  which  would  be  benefited  by  a  water  terminus 
at  Springfield,  with  the  rail  feeders  and  distributers  which  such  a 
terminus  will  naturally  command,  is  estimated  to  contain  360,000 
inhabitants  and  property  to  the  value  of  $249,000,000.  The  four  cities 
of  Holyoke,  Chicopee,  Springfield,  and  West  Springfield  are  shown  by 
the  State  census  of  1895  to  have  an  aggregate  population  of  116,000, 
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and  to  contain  property  valued  at  $106,000,000.  From  the  same  soorce 
is  ascertained  that  the  wanafactories  of  the  same  foar  cities  in  1^5 
oonsamed  materials  valued. at  $24,500,000  and  made  $47,500,000  worth 
of  product.  The  tonnage  of  the  raw  materials  and  manufiEu^tared  artidea 
is  not  reported.  .From  a  comparison  of  the  ratio  of  value  and  tonnagi 
of  similar  commerce  at  other  points,  the  business  of  these  manufac- 
tories may  be  conservatively  estimated  at  500,000  tons  per  annum. 

The  most  important  single  commodity  from  the  freightpayer^s  stand- 
I)oint  is  coal,  and  tor  this  the  figures  are  quite  complete.  From  repoits 
made  by  brokers,  dealers,  and  large  consumers,  who  buy  direct  from 
mines,  it  is  stated  that  the  annual  coal  consumption  of  the  four  cities 
is  447,000  tons.  This  does  not  include  the  coal  consumed  by  the  r^- 
roads,  which  is  probably  as  much  more. 

The  aggregate  freight  tonnage  of  the  four  cities,  as  reported  by  the 
railroad  agents,  is  1,800,000  tons  per  annum.  This  does  not  include 
the  ooal,  iron,  or  any  other  supplies  for  the  railways  themselves.  Such 
an  estimate  is,  in  the  nature  of  things,  incomplete,  and  more  apt  to  en 
in  defect  than  in  excess.  The  aggregate  tonnage  of  the  foor  cities  maj 
be  taken  at  2,000,000  tons  per  annum.  Of  this  the  coal  and  manufsMN 
tories,  as  above  noted,  supply  1,400,000  tons,  and  the  remainder,  600,000 
tons,  is  none  too  large  to  include  the  food  products,  building  materials, 
and  supplies  of  every  kind  for  an  urban  population  of  116,000  souls! 
Attention  is  again  invited  to  the  fact  that  all  these  figures  relate  to 
four  places  only,  having  an  aggregate  x>opulation  of  but  one-t^ird  of  the 
district  supposed  to  be  benefited  by  water  carriage  to  Springfield. 

The  proportion  of  this  traffic  which  would  avail  itself  of  water  ca^ 
riage  is  a  matter  of  conjecture.  It  is  within  limits  to  say  that  25  per 
cent,  or  500,000  tons,  will  actually  go  by  water.  But  a  more  important 
fact  is  not  conjectural,  and  that  is  that  the  freight  rates  on  the  entire 
traffic  will  be  substantially  the  same  as  though  M  of  it  went  by  wat^. 
It  is  from  this  point  of  view  that  the  real  importance  of  the  river  must 
be  judged.  The  total  actual  reduction  of  freights,  directly  or  indirect^ 
accomplished,  will  nearly  equal  the  cost  of  creating  a  suitable  naviga^ 
tion,  and  the  saving  on  the  traffic  that  will  actually  use  the  improve- 
ment would  pay  a  return  on  several  times  its  cost 

A  military  reason  of  some  weight  for  making  the  proposed  improve- 
ment is  the  provision  of  water  carriage  to  the  United  States  arsenal 
at  Springfield. 

By  means  of  the  canal  of  the  Oonnecticut  River,  with  the  improved 
stretch  below  it  and  the  Enfield  pool  above  it,  navigation  between 
Holyoke  and  Hartford  was  carried  on  as  long  as  competitive  rates 
could  be  made  by  vessels  small  enough  to  pass  the  locks  of  the  canaL 
That  period  practically  terminated  twenty  years  ago,  although  the 
canal  has  remained  nominally  open  to  navigation.  Between  the  foot  of 
the  falls  and  Hartford  some  im))rovement  was  attempted  and  efifeeted 
in  the  years  1871-1873  by  building  wing  dams  at  the  upper  shoals  and 
by  dredging.  The  small  measure  of  benefit  realized,  as  compared  with 
the  development  and  cost  of  the  works  constructed,  led  to  the  conclasion 
that  a  radical  open-river  improvement  of  this  stretch  is  impracticabla 

In  1872  a  plan  was  submitted  for  passing  the  Enfield  Rapids  by  means 
of  a  lateral  canal  on  the  east  bank,  to  be  carried  out  in  connection  with 
the  work  then  in  progress  on  the  river  below  the  rapids.  This  plan 
was  selected  from  several  alternative  schemes  proposed  and  discnssed. 
Full  information  as  to  all  of  these  may  be  found  in  the  Report  of  the 
Chief  of  Engineers,  1878,  pages  278-290.  In  the  following  year,  1873, 
the  great  difficulty  of  improving  the  part  of  the  river  between  Hart- 
ford and  the  rapids  was  recognized  in  the  presentation  of  a  revised 


APPENDIX  D REPORT  OP  MAJOR  LEACH.        983 

I  project  for  continuing  the  lateral  canal  to  the  month  of  Hockanum 
i  Eiver,  below  Hartford.  The  proposed  canal  was  given  a  width  of  160 
i  feet  and  a  depth  of  10  feet  in  the  trunk,  with  locks  of  200  feet  length, 
55  feet  width,  and  8  feet  depth  on  the  sills.  The  estimated  cost  at  that 
time  was  $2,306,345.  In  1880  the  project  was  revised,  and  by  reducing 
the  width  of  trunk  to  120  feet  and  taking  a  much  lower  unit  cost  of 
earth  excavation  the  estimate  was  reduced  to  $1,322,805. 

A  careful  study  of  the  subject  justifies  the  statement  that  this  canal, 
thongh  in  some  respects  unsatisfactory,  represented  the  best  solution 
then  possible  of  the  problem  of  providing  a  secure  and  commodious 
water  route  from  Hartford  to  Holyoke.  That  a  solution  x>osse8sing  all 
the  advantages  of  that  one,  and  obviating  most  of  its  defects,  can  now 
be  ottered  is  due  solely  to  the  advance  in  the  science  of  river  engineer- 
ing between  that  date  and  this. 

The  present  transportation  facilities  of  the  tributary  district  are  such 
that  purely  local  water  carriage  can  scarcely  become  competitive  in  any 
general  sense.  A  wat*er  route,  to  make  its  influence  felt  as  a  factor  in 
transportation,  must  permit  extension  to  Springfield  and  Holyoke  of  the 
present  traffic  below  Hartford.  This  criterion  demands  a  depth  of  9 
feet  at  extreme  low  water,  a  channel  width  of  not  less  than  150  feet  at 
the  same  stage,  and  no  obstacles  to  the  passage  of  the  largest  vessels 
now  navigating  the  lower  Oonnecticut  Biver.  A  local  traffic  will  doub- 
less  thrive  on  such  a  route,  but  will  not  justify  its  creation. 

In  addition  to  the  requirements  of  navigation,  there  are  certain  vested 
rights  in  the  development  of  water  power  from  the  stream  which  deserve 
.  and  demand  consideration.  They  could  be  purchased  and  destroyed, 
it  is  true,  but  the  destruction  of  cheap  power  is  in  itself  inimical  to 
progress,  and  any  plan  which  promotes  the  usefulness  of  the  stream  in 
one  direction  by  destroying  its  value  in  another  must  be  considered 
seriously  defective.  The  full  benefit  of  the  river  can  be  realized  only 
by  developing  and  conserving  every  profitable  use  which  can  be  made 
of  it.  For  these  reasons  the  complete  preservation  and  protection  of 
the  existing  power  installations  has  been  made  an  essential  condition 
of  any  plan  to  be  proposed.  The  present  installations  are  at  Holyoke 
and  Windsor  Locks.  Their  interests  demand  that  the  available  power 
shall  not  be  diminished,  either  by  lowering  the  head  water,  by  raising 
the  tail  water,  or  reducing  the  quantity  of  water  available. 

All  these  conditions  and  requirements  combined  point  to  a  slack- 
water  improvement  by  means  of  locks  and  movable  dams  as  the  most 
promising  solution  of  the  problem.  The  details  of  such  an  improvement 
have  been  studied  far  enough,  and  only  far  enough,  to  demonstrate  its 
feasibility,  and  to  determine  its  effect  upon  the  various  interests 
involved.  It  is  proposed  to  build  three  locks  and  movable  dams,  and 
to  excavate  where  required  to  make  a  channel  150  feet  wide  and  9 
feet  deep  below  pool  level.  The  first  or  upper  dam  is  provisionally 
located  in  the  east  branch  of  the  river  at  Kings  Island,  the  west  branch 
to  be  closed  by  a  fixed  dam.  This  site  is  20.85  miles  from  Holyoke,  and 
3^  miles  below  the  present  Enfield  Dam.  The  crest  of  this  dam  has  an 
elevation  of  39  feet  above  low  water  at  Hartford,  and  the  normal  pool 
level  maintained  by  it  is  the  same  as  that  of  the  present  Enfield  pool. 
The  second  dam  is  22  miles  fiom  Holyoke,  giving  a  length  of  pool  of  1.15 
miles  and  a  pool  level  of  26^  feet.  The  third  dam  is  located  just  below 
the  highway  bridge  at  Hartford,  giving  a  pool  length  of  about  13  miles 
and  a  normal  pool  level  of  8  feet.  This  pool  connects  with  the  channel, 
now  maintained  by  dredging,  from  Hartford  to  Long  Island  Sound. 
On  the  maps  and  profile  accompanying  this  report  the  scheme  proposed 
is  shown  with  sufficient  definiteness  for  present  purposes. 
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The  effect  of  these  dams  npon  the  riyer  itself  may  be  briefly  stalled 
The  creat  of  the  upper  dam  is  very  near  extreme  flood  level.  The  box- 
vey  indicates  that  a  small  area — a  few  acres  at  most — on  and  opponto 
Kings  Island  will  be  permanently  overflowed,  and  will  reqaire  oompen- 
sation  for  flowage.  As  the  river  rises  the  dam  will  be  gradaally  low- 
ered so  as  to  keep  the  pool  level  at  the  head  of  Kings  Island  oouBtant 
for  reasons  to  be  given  later.  As  this  level  is  nearly  that  of  bigbe^ 
water,  it  follows  that  the  dam  will  rarely  be  entirely  down,  and  1U 
there  will  be  lockage  at  this  dam  at  all  stages  short  of  eztr^ne  flood. 
If  Enfield  Dam  be  wholly  removed,  which  may  be  done  if  desiied,  tbe 
extreme  flood  plane  will  be  lowered,  be^uning  at  Willimanaett  and 
reaching  a  maximum  of  probably  5  feet  at  Thompson ville.  A  removal 
of  part  of  Enfield  Dam  will  produce  a  proportional  lowering  of  the 
planes  of  moderate  and  extreme  floods.  The  second  dam  wfil  be  so 
manipulated  as  to  maintain  a  nearly  constant  pool  level  It  eam»  no 
flowage,  and  as  it  will  be  entirely  down  at  about  70,000  cubic  M  per 
second  of  discbarge,  it  exercises  no  influence  at  all  on  the  higher  stages. 
nor  will  the  lock  be  used  at  such  stages.  The  third  dam  must  be  mmf- 
ulated  to  closely  control  the  pool  level,  which  is  below  the  natanl 
bank,  and  hence  causes  no  flowage.  This  dam  will  be  entirely  down 
when  the  level  of  natural  flow  is  at  its  crest,  which  corresponds  toaboai 
30,000  cubic  feet  per  second  of  discharge.  The  upper  dam  will  have  to 
be  operated  during  suspension  of  navigation ;  the  other  two  will  not 

Tbe  second  dam  has  no  effect  on  the  power  plants  at  Holyokeor 
Windsor  Locks,  and  need  not  be  considered  in  that  connection.  The 
upper  dam  controls  tbe  tail  water  of  the  Holyoke  mills  and  the  bead 
water  of  those  at  Windsor  Locks,  and  its  effect  on  each  has  beeo  tlie 
subject  of  careful  study.  The  effect  on  the  tail  water  at  Holyoke  is 
due  to  the  substitution  of  a  movable  tor  a  fixed  dam,  pooling  the  water 
at  the  same  level  at  least  discharge.  As  the  river  rises  the  depth  on 
the  fixed  Enfield  Dam  increases,  and  the  level  of  the  pool  rises,  raising 
by  so  much  the  tail  water  at  Holyoke.  With  a  movable  dam  theeffisct- 
ive  crest  will  be  depressed  as  the  river  rises,  keeping  the  pool  at  DoriDd 
level  until  the  surface  of  natural  flow  surpasses  that  level  In  tbis 
particular  case,  as  has  been  seen,  the  control  of  the  pool  extends  to  a 
discharge  of  70,000  cubic  feet  per  second,  or  an  elevation  of  snrfiaoeat 
ThompsonviUe  of  46  feet  above  the  Hartford  zero.  Ck)mplete  tahles  of 
the  duration  of  different  stages  at  Hartford  for  the  seven  yeanj 
1871-1877,  are  given  in  the  Warren-Ellis  report  (Report  of  the  Chief  ot 
Engineers,  1878,  page  366  et  passim),  and  are  consolidated  in  a  table 
of  this  report.  Averaging  these,  and  assuming  the  same  durations 
similar  stages  above  Enfield  Dam,  a  simple  computation  will  showtbat 
under  the  new  conditions  the  water  at  ThompsonviUe  will  probably  be 
lower  than  now  for  the  periods  of  each  year  and  by  the  amounts  set 
forth  below— 
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I  giving,  after  a  proper  correction  for  tbe  steeper  slope  of  higher  stages 
}  has  been  applied,  a  total  of  241  days  in  each  year  during  which  the 
i  tail  water  at  Holyoke  will  be  lowered  from  1  to  4  feet.  Daring  the  rest 
I       of  the  year  it  will  be  practically  nnaffected. 

!  The  effect  on  the  head  water  of  the  Windsor  Locks  mills  will  next  be 

I  considered.  The  canal  of  the  Connecticut  River  Company  now  leaves 
1  the  river  above  the  Enfield  Dam.  The  normal  pool  level  at  this  point 
I  is  39  feet  above  the  Hartford  zero.  The  proposed  plan  carries  this  pool 
(  farther  downstream,  so  that  the  canal  under  the  new  conditions  can 
head  a  mile  and  a  half  farther  down  with  the  same  i>ool  level.  The  new 
I  entrance  to  the  canal  will  be  at  the  fixed  dam  at  the  head  of  Kings 
Island,  20.2  miles  from  Holyoke.  The  present  level  of  the  surfeu^  of 
I  the  canal  at  this  i)oint  is  37.82  feet  above  the  Hartford  zero.  The  pool 
level  here  will  be  39  feet  above  the  same  datum,  so  that  the  water  sur- 
face will  be  1.18  feet  higher  than  now.  If  the  same  flow  be  assumed, 
the  water  will  be  higher  at  the  mills  by  the  same  amount;  or,  if  the 
gain  be  added  to  the  slope,  the  other  conditions  remaining  the  same, 
the  volume  of  water  reaching  the  mills  will  be  60  per  cent  greater  than 
now.  These  two  benefits  may  be  combined  as  desired.  If  the  Windsor 
Locks  mills  use  no  more  water  than  now,  they  can  have  it  at  a  higher 
elevation,  or  they  can  use  50  per  cent  more  than  now  without  losing 
any  head.  The  part  of  the  canal  thrown  out  is  the  most  dif&cult  to 
maintain,  as  the  strain  on  its  embankment  during  freshets  is  severe. 
At  such  times  the  actual  entrance  to  the  canal  is  near  where  it  is  now 
proposed  to  place  it  permanently,  as  stop  gates  are  placed  there  to  raise 
the  water  behind  the  embankment  for  its  protection. 

The  third  pool  controls  the  tail  water  of  these  mills,  and  the  net 
effect  upon  their  available  power  results  from  a  combination  of  the  new 
head  and  tail  Water  conditions.  With  the  crest  of  the  third  dam  at  8 
feet  above  datum,  the  tail  water  at  the  lower  mill  at  Windsor  Locks 
will  be  a  few  inches  higher  than  now  at  extreme  low  water.  But  the 
effect  on  the  mills  above  is  less,  and  the  difference  for  all  disapi>ears  at 
about  8,000  cubic  feet  per  second  of  discharge,  except  for  the  lowest, 
for  which  the  difference  disappears  at  about  2  J,000  cubic  feet  discharge. 
Assuming  that  the  headwater  at  the  lowest  mill  remains  the  same  and 
that  the  superelevation  at  the  head  of  the  canal  is  used  to  increase  the 
slope  and  discharge,  a  preliminary  computation  indicates  that  the  mini- 
mum actual  head  of  water  at  the  lowest  mill  will  be  a  foot  less  than  the 
present;  at  the  next  mill,  6  inches  less,  and  at  the  higher  mills  sub- 
stantially unchanged.  The  discharge  of  water  will  be  increased  50  per 
cent  and  the  aggregate  power  available  from  the  present  canal  will  be 
increased  in  nearly  the  same  ratio. 

If,  on  the  other  hand,  the  volume  of  water  used  remain  as  now  and 
the  superelevation  at  the  head  of  the  canal  be  transferred  to  the  foot, 
the  heads  at  all  the  mills  except  the  lowest  and  at  all  stages  will  be 
greater  than  now.  At  the  lowest  mill  the  head  will  be  unchanged  at 
extreme  low  water  and  will  be  greater  at  higher  stages. 

The  proposed  project  will  not  reduce  the  quantity  of  water  available 
for  the  present  canal.  The  difference  between  the  minimum  flow  and 
the  maximum  prospective  consumption  of  the  Windsor  Locks  wheels 
is  ample  to  supply  the  lockage  and  leakage  through  the  dam.  The 
maximum  amount  required  for  lockage  is  relatively  small,  not  exceed- 
ing 200  cubic  feet  per  second,  and  the  dam  can  be  made  so  tight  as  to 
reduce  the  leakage  to  a  small  volume. 

As  already  intimated,  the  proposed  plan  for  making  the  river  itself 
navigable  avoids  some  objections  to  a  lateral  canal.    It  may  be  urged 
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against  lateral  canals  generally  that  they  substitute  at  all  seasons  an 
artificial  and  restricted  channel  for  a  natural  and  less  restrict<ed  oue. 
A  canal  trunk  is  much  more  difficult  to  navigate  than  a  cat  of  the  same 
width  made  in  the  bed  of  a  river.  The  possible  speed  is  less  in  the 
canal  trunk,  and  the  consolidation  of  the  banks  to  permit  even  moderate 
speeds  is  a  matter  of  difficulty  and  cost,  which  is  avoided  in  the  case 
of  a  natural  channel  artificially  deepened.  In  cold  climates  the  canal 
is  closed  by  ice  sooner  than  the  river,  and  opens  later.  There  is  a 
probability  of  suspensions  of  navigation  in  a  canal  by  accidents  to  the 
trunk,  which  is  not  the  case  in  a  natural  channel. 

For  this  particular  case,  assuming,  as  has  already  been  done,  that 
the  location  proposed  by  General  Ellis  is  the  best  for  a  lateral  canal,  it 
appears  that  the  canal  is  practically  a  through  route  firom  Hartford  to 
Thompson  ville.  Its  benefits  between  the  points  named  are  limited  to  a 
narrow  belt  on  one  side  of  the  river.  From  the  district  on  the  other  bank, 
including  the  important  town  of  Windsor  Locks,  the  canal  is  separated 
by  the  river  itself.  A  river  navigation  makes  it  possible  to  reach  every 
point  on  both  banks,  and  serves  the  entire  district  to  which  the  river 
is  tributary. 

Bo  far  as  the  mechanical  features  of  the  dams  are  concerned  the  pro- 
posed project  is  pronounced  feasible  in  view  of  the  fact  that  the  Ghanoine 
type  of  dam,  a  fully  established  construction,  can  be  used  at  all  the 
sites,  if  found  necessary.  That  type  is  the  most  costly  and  not  the 
most  suitable  for  the  upper  dam,  which  must  be  operated  frequently  to 
give  the  necessary  control  of  the  pool,  and  must  be  kept  in  operation 
while  navigation  is  suspended.  A  dam  of  the  bear- trap  type  is  better 
adapted  to  the  situation,  as  it  is  tighter  and  can  be  operated  more 
rapidly  and  with  less  labor,  and  without  interference  from  ice  or  drift. 
It  is  thought  better,  moreover,  to  control  the  pool  by  a  slight  movement 
of  a  long  crest  than  by  throwing  part  of  the  dam  entirely,  leaving  the 
rest  up,  as  would  have  to  be  done  if  the  Ghanoine  dam  were  adopted. 

At  the  second  and  third  sites  the  objections  to  the  wicket  dam  are 
less  weighty,  as  these  dams  do  not  have  to  be  operated  during  the 
suspension  of  navigation,  and  the  second  has  to  be  operated  much  lees 
fi^quently  than  either  of  the  others  since  its  pool  does  not  require  dose 
control.  For  the  first  and  second  dams  the  conditions  are  favorable  to 
the  bear  trap,  since  the  slope  is  steep  at  all  stages,  and  by  supplying 
the  hydraulic  chamber  of  the  dam  through  a  conduit  extending  a  edioit 
distance  upstream  the  initial  head  for  starting  the  gate  will  never  be 
wanting.  Such  is  not  the  case  at  the  third  dam,  and  a  bear  trap,  to 
work  properly  there,  must  be  provided  with  extraneous  power  to  start 
the  gate  up,  a  problem  not  as  yet  satisfactorily  solved,  though  by  no 
means  improbable  of  solution. 

The  ruling  dimensions  provisionally  adopted  as  a  basis  of  estimate 
are  for  locks  260  feet  working  length,  45  feet  width,  and  10  feet  deptii 
on  the  sills.  The  excavated  channel  has  been  reckoned  at  150  feet  bot- 
tom width  and  9  feet  deep  below  the  pool  level,  taken  as  horizontal  and 
at  the  crest  of  the  dam.  The  greater  depth  on  the  sills  is  precautionarj 
to  permit  the  increase  of  channel  depth  to  10  feet  at  the  cost  of  excava- 
tion only,  should  the  development  of  commerce  demand  such  increase. 
The  depth  of  10  feet  is  that  provided  in  the  river  below  Hartford  at  the 
ordinary  summer  stage,  the  prevailing  one  during  the  season  of  navi- 
gation. The  arrangement  proposed  secures  the  standard  depth  through- 
out the  pools  when  the  discharge  of  the  river  is  a  minimum  and  the 
pools  are  practically  level.    At  Mgher  stages,  when  there  is  a  slope  in 
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the  pool8,  there  will  be  greater  depth  in  the  upper  part  of  each  pool, 
but  no  more  at  the  first  and  third  dams,  since  it  is  a  part  of  the  project 
to  keep  the  pools  at  these  points  at  a  constant  leyel  a«  long  as  possible. 
The  part  of  each  year  when  the  pools  can  not  be  so  controlled  is  so 
short  and  so  uncertain  that  no  provision  need  be  made  for  increased 
depth  at  snch  times,  since  it  is  not  reasonable  to  suppose  that  any  ves- 
sels would  be  prepared  to  take  advantage  of  it.  Hence  the  sills  of  the 
navigable  passes  can  be  kept  up  to  a  reference  which  will  permit  a  draft 
of  10  feet  over  them  when  the  dams  are  down,  provided  a  lower  refer- 
ence is  not  required  to  prevent  engorgement.  This  question  is  one  for 
detail  study  rather  than  a  general  project.  But  it  has  been  ascertained 
by  an  inquiry  directed  to  that  purpose  that  the  sites  which  would 
probably  be  selected  for  the  dams  have  sections  of  natural  engorge- 
ment a  short  distance  above  or  below  them,  so  that  a  moderate  retrench- 
ment of  area  at  the  points  selected  will  not  raise  the  flood  liue.  By 
holding  the  sills  well  up  the  desired  effective  height  of  dam  is  secured 
without  unusual  dimensions  in  the  movable  weir. 

The  sites  of  the  dams  provisionally  located  have  already  been  given. 
The  lifts  can  not  be  equally  divided,  as  would  seem  the  natural  pro^ 
cedure,  on  account  of  the  restrictions  as  to  x>ool  levels  of  Nos.  1  and  3 
and  the  irregular  profile  of  the  stream.  The  first  pool  is  given  the  level 
which  harmonizes  the  power  int^erests.  The  third  pool  is  placed  as 
low  as  possible,  with  the  same  object  in  view,  and  the  middle  i>ool  is 
placed  as  high  as  possible,  to  minimize  the  rock  excavation,  which 
mostly  occurs  there.  Under  these  restrictions  and  conditions  the  levels 
and  maximum  lifts  are  as  follows: 

Feet. 

Level  of  first  pool •39 

Liftof  first  lock 12i 

Level  of  second  pool *2S^ 

Lift  of  second  lock 18^ 

Level  of  third  pool '8 

Lift  of  third  look 8 

These  lifts  Correspond  to  extreme  low  water.  At  all  higher  stages  the 
lift  at  each  lock  will  be  less  by  the  fall  of  the  surface  through  the  pool 
below  it.  For  a  discharge  of  40,000  cubic  feet  per  second,  for  example, 
a  vessel  can  pass  firom  Hartford  to  the  upper  pool  through  a  rise  of 
water  surface  of  28}  feet,  with  two  lockages  aggregating  16}  feet,  the 
third  dam  being  down. 

Estimates, — The  available  data,  though  unusually  elaborate  and  com- 
plete, considered  as  a  general  survey  of  the  river,  are  still  insufficient  as 
a  basis  for  detail  estimates  of  the  cost  of  the  structures  proposed  on  the 
sites  provisionally  selected.  The  locks  in  view  are  of  the  usual  type, 
with  mitered  gates  maneuvered  by  hand;  but  the  fact  that  the  locality 
supplies  stone  for  good  masonry  makes  the  character  of  construction  to 
be  adopted  depend  on  local  inquiry,  and  possibly  on  alternative  bids.  It 
is  necessary  to  base  preliminary  estimates  upon  actual  experience  with 
similar  constructions  in  other  localities.  Data  obtained  from  trust- 
worthy sources  are  used,  and  the  figures  given  below  are  believed  to  be 
adequate  and  to  be  in  excess  rather  than  in  defect  of  the  probable 
actual  cost.  The  lock  sites  will  be  in  the  river  bed,  but  a  small  plat  of 
ground  is  required  adjacent  to  each  for  use  in  construction  and  mainte- 
nance and  to  extinguish  riparian  righta.  For  the  same  reasons  a  small 
plat  is  required  adjacent  to  each  abutment    There  is  very  little  flow- 

*  Ahove  Hartford  zero 
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age  to  be  taken  into  consicleratioDy  and  there  is  no  apparent  ba»8far 
any  claim  of  any  character  arising  from  the  changed  regimen  of  the 
stream.  So  far  as  can  be  foreseen,  every  interest  that  is  affected  at  aH 
is  benefited. 

Cost  of  thYee  locks,  at  $100.000 $300^000 

Cost  of  2,600  feet  moTable  dam  of  beartrap  type,  at  $200  per  foot 600,000 

Coet  of  fixed  dam  at  Kinn  Island 50,000 

Cost  of  land,  flowage,  bmldings,  and  oonting«noies 225^000 

Total  of  locks  and  dams 1,073,000 

Excavation  of  sand  and  travel.  000,000  onbie  yards,  at  25  cents 150^  000 

Exoavationof  rook,  200,000  enbie  yards,  at  $3 eOO^OOO 

Total 1,885,000 

If  Chanoine  dams  be  nsed  the  cost  of  dams  per  foot  may  be  taken 
at  $300;  and  the  grand  total  above  will  be  increased  to  $2,a75,(NK^ 
which  may  be  considered  as  the  maximum  cost  of  project.  In  addition 
to  the  first  cost  as  above  set  forth  there  wonld  be  involved,  if  this 
project  were  adopted,  a  cost  of  maintenance,  including  the  operation  of 
the  locks  and  dams,  the  necessary  repairs  to  the  same,  and  the  smaD 
amount  of  dredging  possibly  required  to  keep  open  the  artificial  cats. 
This  may  be  estimated  approximately  at  t8,000  per  annum. 

In  view  of  this  estimate  of  cost  and  the  commercial  importance  of 

the  stream,  as  set  forth  above,  I  am  of  the  opinion  that  the  Connecticat 

JEUver  between  Hartford  and  Holyoke  is  worthy  of  improvement  by  the 

General  €k>vemment  in  the  manner  and  to  the  extent  herein  set  forth. 

Very  respectfully,  your  obedient  servant, 

Smith  S.  Lbaoh, 
Majwr^  Oi»rf%  of  Bngineen, 
Brig.  Oen.  John  M.  Wilson, 

Ohief  of  Engineers,  U.8.A. 

(Through  the  Division  Engineer.) 


[First  Indananent.] 
FOBTHBAST  DIVISION  ENGINEEB  OFFICB, 

New  Torkj  November  20, 1897. 

Bespectflilly  forwarded  to  the  Chief  of  Engineers. 

The  present  project  for  the  improvement  of  the  Connecticat  Biver 
contemplates  9  feet  depth  at  extreme  low  water  firom  Baybrook  Bar  to 
Hartford,  a  distance  of  50  miles,  approximately.  The  range  of  tides 
at  Hartford  is  1  foot,  approximately.  From  Hartford  to  Windsor  Locks, 
a  distance  of  11  miles,  the  river  is  open  to  navigation,  but  the  depth  on 
many  bars  being  only  2  to  3  feet  at  mean  low  water,  traffic  during  the 
low- water  periods  is  necessarily  confined  to  boats  of  light  draft  At 
Windsor  Locks  the  Enfield  Rapids,  5  miles  long,  carri^  over  a  rocky 
bed  with  a  fall  in  that  distance  of  33  feet,  approximately,  at  low  stage, 
are  first  met,  and  transportation  around  them  is  provided  by  a  private 
canal  o^  small  capacity,  on  the  west  bank,  built  under  a  charter  granted 
in  1824.  This  canal  accommodates  boats  only  80  feet  long  by  18  feet 
wide  and  3  to  4  feet  draft. 

In  1872  the  local  officer  submitted  a  plan  to  extend  navigation  18 
miles  farther  upstream  to  Holyoke,  Mass.,  by  a  canal,  with  locks  and 
dams  around  the  rapids,  on  the  east  bank,  extending  from  the  upper 
pool  to  deep  water  in  the  river  below,  of  practically  the  same  lengtii 
as  the  private  canal  on  the  west  bank,  to  be  used  in  connection  with 
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improvements  by  wing  dams  and  dredging  then  in  progress  in  the  river 
below  the  rapids.  As  the  river  works  did  not  prove  satisfactorily  sue- 
cessfdl,  the  local  officer  modified  his  plans  in  1880  by  recommending 
that  the  canal  start  at  the  month  of  the  Hockanum  Biver,  just  below 
Hartford,  and  extend  to  the  pool  above  the  &lls,  a  total  length  of  over 
16  miles,  at  an  estimated  cost  of  $1,300,000.  The  proposed  canal  was 
to  have  a  width  of  120  feet  and  a  depth  of  10  feet  in  the  trunk,  with 
locks  of  260  feet  length,  55  feet  width,  and  8  feet  depth  over  the  miter 
sills. 

Major  Leach  now  proposes  to  substitute  for  the  plans  of  1880  others 
providing  for  a  slack- water  improvement  of  the  river  past  the  rapids 
by  means  of  three  locks  and  three  movable  dams,  at  the  maximum 
estimated  cost  of  $2,000,000.  which  he  states  may  be  effected  with 
advantage  to  navigation  at  all  stages  and  without  injury  to  the  canal 
on  the  west  bank  or  the  water  power  now  used  by  the  industrial  enter- 
prises centered  at  Windsor  Locks  and  Holyoke.  The  bottom  width  of 
the  canal  will  be  150  feet  and  the  depth  9  feet,  and  the  locks  260  feet 
long  and  45  feet  wide,  with  10  feet  depth  on  the  sills. 

The  local  officer  has  carefidly  studied  the  natural  conditions  of  the 
river  and  the  necessities  for  its  improvement,  and  his  conclusions  are 
clearly  and  concisely  expressed. 

The  plans  appear  to  be  feasible,  and  I  respectfully  state  that,  in  my 
opinion,  the  Connecticut  Biver  between  Hartford  and  Holyoke  is  worthy 
of  improvement  by  the  General  Government  in  the  manner  and  to  the 
extent  set  forth  in  M^jor  Leach's  report  dated  November  13, 1897. 

G.  L.  Gillespie, 
Oolonelj  Corps  of  Engineers^  Divimn  Engineer. 


D  18. 

0DBVET  OF  SOUTH  NORWALE  HARBOR,  CONNECTICUT. 

[Pdntod  is  HooM  Doo.  No.  128,  Fifty-flflh  OongraM,  teoond  Mstion.] 

Office  of  the  Ohief  of  Engineers, 

United  States  Army, 
WashingtOHy  D.  0.,  December  6j  1897. 

Sir:  I  have  the  honor  to  submit  the  a<MM>mpanying  report,  dated 
November  30, 1897,  by  Miy.  Smith  S.  Leach,  Oorps  of  Engineers,  con- 
cerning a  survey  of  the  harbor  of  South  Norwalk,  Conn.,  provided  for 
by  the  terms  of  the  river  and  harbor  act  of  June  3, 1896. 

The  harbor  of  South  Norwalk  is  a  part  of  Norwalk  Harbor,  being  that 
portion  of  the  Norwalk  Biver  between  the  city  of  South  Norwalk  and 
Long  Island  Sound.  The  approved  project  for  improving  Norwalk 
Harbor  consists  in  removing  the  shoal  at  Ferrys  Point  to  a  depth  of 
6  feet  at  mean  low  water,  in  making  a  channel  to  South  Norwalk 
150  feet  wide  and  10  feet  deep  at  mean  low  water,  and  in  widening  the 
two  bends  at  the  harbor  entrance. 

M^jor  Leach  recommends  that  present  project  for  the  improvement 
of  Norwalk  Harbor  be  amended  by  including  therein  a  branch  channel 
to  East  Norwalk  00  feet  wide  and  6  feet  deep  at  mean  low  water,  esti- 
mated to  cost  $5,700;  by  deepening  the  present  channel  above  the  rail- 
road bridge  to  8  feet  at  mean  low  water,  at  an  estimated  cost  of  913,200, 
and  by  maintaining  the  project  dimensions  of  channel  over  the  entire 
harbor,  at  an  estimated  cost  of  $2,500  per  annum. 
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In  the  opinion  of  the  local  officer,  the  harbor  of  Norwalk  is  worthy 
of  improvement  by  the  General  Government  in  the  manner  and  to  the 
extent  Bet  forth,  and  his  views  and  recommendations  are  concurred  in 
by  the  division  engineer,  Ool.  G.  L.  Gillespie,  Corps  of  Engineers. 
Very  respectfoUy,  your  obedient  servant, 

John  M.  Wblson, 
Brig.  Oen^  Chief  of  Bngineenj 

U.  S.  Arms. 
Hod.  B.  a.  Algbb, 

Beoretary  of  War. 


bbport  op  icaj.  smith  s.  lraoh,  00bp8  of  enoinbebs. 

United  States  Enoineer  Office, 
New  LotuUm,  Oonn.j  November  30 j  1897, 

General:  I  have  the  honor  to  submit  the  following  report  npon  the 
survey  of  the  harbor  of  South  Norwalk,  Conn.,  authorized  in  the  river 
and  harbor  act  of  June  3, 1896.  and  directed  to  be  made  by  Department 
letter  dated  September  5, 1896.  Inasmuch  as  a  complete  instromental 
survey  of  Norwalk  Harbor  was  made  in  1894,  and  published  with  s 
large  map  in  House  Document  No.  50,  Fifty-fourth  Congress,  first  ses- 
sion, no  field  work  was  considered  necessary  in  connection  with  this 
report.  The  harbor  of  South  Norwalk,  as  named  in  the  act  cited,  is  s 
part  of  Norwalk  Harbor,  as  surveyed  and  mapped  in  1894,  being  tiist 
portion  of  the  channel  between  the  city  of  South  Norwalk  and  the 
Sound. 

The  extension  of  the  project  recommended  in  the  report  on  the  1894 
sarvey  related  entirely  to  the  South  Norwalk  part  of  the  harbor,  and 
provided  for  a  depth  of  10  feet  at  mean  low  water,  and  a  width  of  250 
to  300  feet  at  the  sharp  bends  and  150  feet  elsewhere.  So  far  as  can 
be  learned  by  inquiry  of  parties  who  have  been  active  in  forwarding 
this  improvement,  the  project,  so  far  as  it  relates  to  South  Norwal^ 
is  satisfactory,  and  nothing  but  its  reasonably  prompt  execution  is 
desired. 

It  does  not  seem  probable  that  Congress  intended  to  confine  this 
inquiry  to  the  locality  which  the  literal  reading  of  the  act  indicates 
and  for  which  a  liberal  project  had  just  been  reported.  A  more  reason- 
able supposition  is  that  Congress  had  especially  in  view  the  parts  of 
Norwalk  Harbor  which  were  not  included  in  the  last  enlargement  of  the 
project.  Upon  this  supposition  inquiries  have  been  made  as  to  the 
adequacy  of  all  parts  of  Norwalk  Harbor  to  the  demands  of  commeroe, 
and  the  results  are  herein  reported. 

At  East  Norwalk,  opposite  South  Norwalk,  and  below  the  railroad 
bridge,  there  is  300  feet  of  dock  front,  and  it  is  proposed  to  build  as 
much  more.  There  was  a  traffic  last  year  of  6,820  tons  of  coal,  sand, 
brick,  lumber,  and  oysters.  Four  schooners  loaded  with  lumber  were 
discharged  at  South  Norwalk  and  their  cargoes  rafted  across,  because 
there  was  not  sufficient  water  for  the  vessels  to  reach  the  East  Norwalk 
dock  loaded. 

No  work  has  been  done  in  the  East  Norwalk  channel.  In  its  natural 
condition  it  is  regular  in  trace,  60  to  75  feet  wide,  and  averages  1  foot 
deep  at  low  water.  The  navigable  depth  is  substantially  the  tidal  rise, 
which  is  a  fraction  over  7  feet.  The  length  of  channel  to  be  operated 
upon  is  3,000  feet,  and  it  is  thought  that  a  width  of  60  feet  and  a  low- 
water  depth  of  6  feet  will  meet  all  reasonable  demands.  The  yardage 
involved  is  48,000,  and  its  cost,  including  administration,  wiK  probably 
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be  12  cents  a  yard,  making  the  estimate  of  the  cost  of  this  part  of  the 
project  $5,760. 

For  the  main  channel  above  the  railroad  bridge,  between  South  Nor- 
-walk  and  Norwalk,  the  present  depth,  obtained  by  dredging,  is  6  feet 
at  mean  low  water,  with  widths  of  60  to  100  feet.  The  length  of  this 
channel  is  8,000  feet.  The  present  project  contemplates  maintaining 
this  depth.  The  annual  traffic  above  South  Norwalk,  from  reports 
made  by  shippers,  perhaps  not  exhaustive,  consists  of  356  round  trips 
of  steamboats,  drawing  9  feet;  40  round  trips  of  sailing  vessels,  draw- 
ing 10  to  11  feet,  and  81  round  trips  of  barges,  drawing  7^  to  9  feet. 
The  total  tonnage  is  estimated  at  71,925.  The  tonnage  reported  for  the 
whole  harbor  for  the  calendar  year  1896  is  146,000,  from  which  it  would 
appear  that  nearly  half  of  the  whole  traffic  uses  the  channel  above  the 
bridge.  In  view  of  this  fact  and  the  actual  draft  of  vessels  noted 
above,  the  disparity  in  depth  of  10  feet  below  and  6  feet  above  the 
bridge  seems  unduly  great,  and  a  better- balanced  project  would 
undoubtedly  result  from  increasing  the  latter  to  8  feet.  The  width 
should  be  60  feet  in  the  straight  portions,  increased  to  100  feet  at  the 
bends.  On  this  basis,  to  deepen  the  channel  above  the  bridge  to  8  feet 
at  mean  low  water  will  involve  80,000  cubic  yards  of  dredging  which, 
taken  at  16^  cents,  to  include  administration  and  contingencies,  will 
cost  913,200. 

I  have  the  honor  to  recommend  that  the  present  project  for  the 
improvement  of  Forwalk  Harbor,  Connecticut,  be  amended  by  includ- 
ing therein  a  branch  channel  to  East  Norwalk  60  feet  wide  and  6  feet 
deep  at  mean  low  water,  at  an  estimated  cost  of  $5,760;  by  deepening 
the  present  channel  above  the  railroad  bridge  to  8  feet  at  mean  low 
water,  at  an  estimated  cost  of  $13,200,  and  by  maintaining  the  project 
dimensions  of  channel  over  the  entire  harbor,  at  an  estimated  cost  of 
$2,500  per  annum. 

In  my  opinion,  the  harbor  of  Norwalk,  Conn.,  is  worthy  of  improve- 
ment by  the  General  Government  in  the  manner  and  to  the  extent  set 
forth. 

Very  respectfully,  your  obedient  servant, 

Smith  S.  Leaoh, 
Major f  Corps  of  Engineers. 

Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers^  U.  8.  A. 
(Through  the  Division  Engineer.) 

[First  indonement.] 

KOBTHEAST  DIVISION  ENaiNEBB  OFFIOB, 

New  Yorky  December  2y  1897. 
BespectfuUy  forwarded  to  the  Chief  of  Engineers. 
In  view  of  the  facts  herein  given  relative  to  the  commerce  of  Korwalk 
Harbor,  included  between  South  Norwalk  and  Norwalk,  and  to  that 
existing  at  East  Norwalk,  but  now  hampered  by  inadequate  water  facili- 
ties, it  is  recommended  that  the  present  project  for  the  improvement  of 
Norwalk  Harbor,  Connecticut,  be  amended  as  herein  recommended  by 
the  district  officer. 

The  opinion  expressed  by  the  district  officer,  that  the  harbor  of  Nor- 
walk, Conn.,  is  worthy  of  improvement  by  the  General  Government  in 
the  manner  and  to  the  extent  set  forth  in  his  report  dated  November 
30, 1897,  is  also  concurred  in. 

G.  L.  Gillespie, 
Oolonely  Corps  of  Engineers^  Division  Engineer. 


APPENDIX  E. 


IMPROVEMENT  OF  BAT  RIDGE,  RED  HOOK,  AND  BUTTERMILK  CHANNELS, 
NEW  YORK  HARBOR,  AND  OF  RIVERS  AND  HARBORS  IN  NEW  YORK  ON 
LONG  ISLAND  SOUND  AND  ON  SOUTHERN  SHORE  OF  LONG  ISLAND. 


BEPOBT  OF  MAJ.  H.  M.  ADAMS,  CORPS  OF  ENGINEERS,  OFFICER  IN 
CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1898,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS. 


nCPBOVKMBNTS. 


1.  Port  Chester  Harbor,  New  York. 

2.  Mamaroneck  Harbor.  New  Yofk. 

3.  East  Chester  Creek,  New  York. 

4.  Bronx  Riyer,  New  York. 

5.  Mattitaok  Harbor,  New  York. 

6.  Port  Jefferson  Harbor,  New  York. 

7.  Huntington  Harbor,  New  York. 

8.  Glencove  Harbor,  New  York. 

9.  Flushing  Bay,  New  York. 
10.  Patchogae  River,  New  York. 


11.  Browns  Creek,  Sayyille,  New  York. . 

12.  Canarsie  Bay,  New  York. 

13.  Bay  Ridge,  Red  Hook,  and  Buttermilk 

channels,  New  York. 

14.  Gowanos  Creek  Channel,  New  York. 

15.  Newtown  Creek,  New  York. 

16.  Removing   sunken  vessels   or  craft 

obstructing  or  endangering  navi- 
gation. 


HARBOR  IJNE8. 


17.  East  River  at  Long  Island  City,  New 
York,  from  the  canal  of  the  Devoe 
Manufacturing  Company  to  New- 
town Creek. 


18.  Brooklyn  side  of  East  Rivw,.  New 
York,  fh>m  the  Hamilton  avenue 
to  the  New  York  and  Brooklyn 
Bridge. 


United  States  Engineer  Office, 

New  TorJc  Oiiy^  July  15y  1898. 
General:  I  have  the  honor  to  transmit  herewith  annual  report 
upon  works  of  river  and  harbor  improvement  in  my  charge  for  the 
fiscal  year  ending  June  30, 1898. 

Very  reHpectfuUy,  your  obedient  servant, 

H.  M.  Adams^ 
Major  J  Corps  ofUngineers. 
Brig.  Gen.  John  M.  Wilson, 

Chief  of  Ungineersj  U.  8.  A. 


Ex. 

IMPROVEMENT  OF  PORT  CHESTER  HARBOR,  NEW  YORK. 

Port  Chester  Harbor  is  on  the  boundary  line  between  the  States  of 
Kew  York  and  Connecticut;  it  consists  of  the  tidal  part  of  Byram 
Biver  and  of  a  bay  at  its  mouth. 

BNa  98 t)<J  W? 
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PROJECTS  FOR  IMPROYEIOENT. 

In  1872  a  project  for  improyemeiit  was  adopted,  which,  as  sabBe- 
qnently  modified,  consists  in  remoying  Salt  Bock  to  9  feet  below  mean 
low  water,  building  a  breakwater  from  Sunken  Bock  to  Byram  Point, 
and  dredging  to  make  and  maintain  a  channel  to  the  Port  Chester 
wharves,  at  a  total  cost  of  $57,000. 

At  the  beginning  of  the  past  fiscal  year  this  project  had  been  com- 
pleted, except  the  dredging  in  the  upper  harbor. 

Detailed  descriptions  of  the  harbor  and  of  the  project  for  improve- 
ment are  printed  in  the  Annual  Beport  of  the  Chief  of  E/ngineers  fat 
1897,  page  1084. 

OPERATIONS  DURINO  THE  FISCAL  YSAR  ENDING  JX7NB  30,  189& 

No  work  was  done. 

PRESENT  CONDITION  OF  IMPROVEMENT. 

Salt  Bock  has  been  removed  to  a  depth  of  9  feet  below  mean  low 
water.  The  breakwater  has  been  built  from  Sunken  Bock  to  bigb- 
water  mark  on  the  rocks  at  Byram  Point,  leaving  a  gap  30  feet  wide 
near  the  shore  end,  to  allow  smaU  boats  to  pass  through  at  high  tide. 
The  end  of  the  breakwater  has  been  built  up  to  15  feet  above  low  water, 
to  serve  as  beacon  upon  Sunken  Bock. 

A  channel  has  been  dredged  from  deep  water  in  the  bay  to  the  steam- 
boat landing  at  Port  Chester,  a  distance  of  about  6,300  feet,  with  deptb 
of  8  feet  at  mean  low  water  and  width  of  75  feet  up  to  Town  Dock,  and 
above  that  point  with  depth  of  6  feet  at  mean  low  water  and  width  of 
60  feet;  at  the  bend  at  the  steamboat  landing  the  width  was  made  100 
feet.  Above  the  steamboat  landing  the  depth  is  2^  feet  at  mean  lov 
water. 

PBOPOSED  OPERATIONS. 

Future  appropriations  should  be  applied  to  maintaining,  extending, 
and  widening  the  channel. 

Port  Chester  Harbor  is  in  the  oollection  district  of  New  York.  The  nearest  Uf^tr 
house  is  on  Great  Captains  Island,  If  miles  east  of  the  month  of  the  harbor.  TIm 
nearest  works  of  defense  are  the  fortiflcations  on  Davids  Island,  New  Tork,  9  iiiil«i 
to  the  southwest. 

Money  statement 

July  1,1897,  balance  unexpended $18&55 

June  30, 1898,  amount  expended  during  fiscal  year 18&55 

(Amount  ^estimated)  required. for  completion  of  ezlstinf:  project 6y  000. 00 
Amount  tnatcan  be  profitably  expended  in  fiscal  year  ending  June  30, 1900      6^  000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1806  and  1867  and  of  sundry  civil  act  of  June  i,  1897. 

Appropriations  for  improving  Port  Ohester  Harbor^  New  York,  have 
been  made  as  follows : 


ApplioAtloii. 


Date. 


BemoTing  Salt  Bock 

DredffiniE  in  Byram  Biver  and  Bay. 
Breafcwaler 

Do. 

Do.. 


Breakwater  and  dredffing . 
Dredging  fl  feet  depth 

Total 


June  10, 1873 
Aug.  2.18Sa 
Aiig.ll.lS88 
8e^  19, 1»0 
July  18,1888 
Aug.  18, 1804 
June  8,1806 


OllW 
15.9I> 


flavin 


Ko  contract  for  this  improToment  hao  been  in  force  daring  the  past  flocal  yeac 
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OOMlttBCIAI<  0TATIBTICS  90R  TBM  CALENDAR  YXAX  1897. 

Arrival  and  di^artare  of  ve9$el$. 


995 


Nmnber 

of  round 

tripe. 

Bnft. 

Tonnftge. 

8tMUIMn.«.*«T-T ,„^,-,,-,,„,^^,^,,--,^-,^-,^-^ r-r---. 

180 
846 
05 
240 

8 
6to  8 
8tol8 
8tol0 

Tom, 
288 

ftUMin  tnffi 

10  to  00 

S«?{iaII       :              ;.              , 

40  to  400 

BarsM 

100  to  500 

Total 

840 

JSMght  received  and  shipped  hy  water. 


Tons. 


▼line. 


r        BMotptst 

Coal 

I  Boilding  nuiterialB 

HiBeeUMieoiia 

[  Totia - 

(         Bhi^onti:    ^ 

jFann  prouiioo  .•.......•■ 

Manuaotored  goods,  eto 

I 

Toua — .*• 


86,400 
19,000 
41.025 


98,025 


4.050 
18,875 


32,926 


$158,800 

88.200 

1,280,000 


1,477,000 


91,000 
2,070,000 


2,101,000 


i  The  above  fljrnres  show  aa  inorease  of  4,301  tonB  in  amonnt  of  freight  oyer  that 

,        xeported  for  18%. 

M  new  lines  of  transportation  have  been  established  since  July  1, 1897* 


mPBOYEMElTT  OF  MAMABONECE  HARBOR,  NEW  TORE. 

Mamaroneck  Harbor,  on  the  north  shore  of  Long  Island  Soond,  about 
5  miles  west  from  the  Oonnecticut  State  line,  consists  of  an  open  shallow 
bay  and  a  narrow  tidal  inlet  about  a  mile  long. 

The  channel  to  the  old  steamboat  wharf  (about  halfway  up  the  inlet) 
had  a  depth  of  5  feet  at  mean  low  water.  From  there  to  the  upper 
wharves  the  depths  gradually  decreased  to  1  foot.  At  and  near  its 
mouth  the  inlet  was  obstructed  by  several  rocks. 

The  mean  rise  of  tide  at  Mamaroneck  is  about  8  feet. 


PROJECT  FOR  IMPROVEMENT. 

A  survey  of  the  harbor  was  made  in  1881,  in  pursuance  of  the  river 
and  harbor  act  of  that  year,  and  a  project  for  improvement  was  sub- 
mitted, and  under  the  river  and  harbor  act  of  1882  was  adopted.  This 
project  consisted  in  removing  Bound  Bock,  in  the  upper  channel,  to  a 
depth  of  4  feet  at  mean  low  water;  in  removing  five  other  rocks  (Bush 
Bock,  part  of  Nells  Bock,  Inner  Steamboat  Bock,  Outer  Steamboat 
Bock,  and  Little  Nanhook)  to  a  depth  of  7  feet,  and  in  dredging  a 
channel  7  feet  deep  and  100  feet  wide  firom  Long  Island  Sound  to  the 
old  steamboat  wharf,  and  thence  4  feet  deep  and  80  feet  wide  to  the 
ui^r  wharves,  together  with  the  closing  of  a  small  channel  east  of 
^'Grassy  KnoU,''  at  a  total  estimated  cost  of  $43,000. 
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Under  appropriations  made  in  1882  and  IQOO  Bonnd  Bock  wu 
removed  to  4  feet  below  mean  low  water,  and  Bash  and  Inner  Steam- 
boat rocks  to  7  feet  depth,  and  a  channel  60  feet  wide  and  6  feet  deep 
at  mean  low  water  was  dredged  to  the  upper  steamboat  dock  (a  dis- 
tance of  aboat  3,000  feet)  and  was  extended  200  feet  farther  with  35 
feet  width. 

A  sketch  of  Mamaroneck  Harbor  was  printed  in  the  Annual  Report 
of  the  Chief  of  Engineers  for  1886,  page  658. 

OPBBATIONS  DUBINO  THB  FISCAL  TSAB  BNDINO  JXTUB  30,  1898. 

No  work  was  done. 

PBB8BNT  CONDITION  OF  IMPBOYBMENT. 

Bound  Bock  has  been  removed  to  a  depth  of  4  feet  at  mean  low  water, 
and  Bnsh  and  Inner  Steamboat  rocks  to  7  feet  depth.  ^ 

A  channel  6  feet  deep  at  mean  low  water  has  been  dredged  from  deep 
water  to  the  apper  steamboat  dock,  60  feet  wide,  and  extends  200  feet 
farther  up  the  harbor  with  30  feet  width. 

PBOPOSXD  OPBBATIONS. 

Fntnre  appropriations  should  be  applied  to  maintaining  and  widen- 
ing the  dredged  channel. 

Mamaroneok  Hftrbor  is  in  the  eolleotion  district  of  New  York.  The  Deareat  Uf^^ 
bouse  is  on  Exeontion  Rock,  about  4  miles  south.  The  nearest  works  of  defense  sre 
the  fortifloations  on  Dayids  Island,  New  York,  5  miles  to  the  soath-soathw^est. 

Money  9tatemeiU. 

July  1, 1897,  balance  unexpended • $60.54 

Jane  30, 1896,  amoont  expended  daring  fiscal  year •••  00.54 

(Amoant  (estimated)  required  for  completion  of  existing  project 18, 000. 00 
Amount  that  can  be  nrontably  expended  in  fiscal  jearenmng  Jane  30, 1900    10^  000.09 
Submitted  in  compliance  with  reauirements  ox  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 

Appropriations  for  improving  Mamaroneck  Harbor,  Kew  York,  have 
been  made  as  follows: 


ApplloAtion. 


Date. 


Bemoral  of  rooka., 
Dredging 


Total.. 


Aug.  2, 1882 
Jime3,1886 


•15.0 
10.11 


25.  on 


No  contract  for  this  improvement  has  been  in  force  during  the  past  fiaeal  year. 


OOMICBBCIAL  STATISTIOS  VOB  THJB  CAUDIDAR  TBAB  1887. 

Arrivals  and  departure  of  vesseU, 


Xilldof  VMSCL 

Knrnbar 

of  round 

trips. 

DXBfk 

x«-.. 

ntosBiera(2l 

iM 

•0 

6 

SO 

7to8 

MtolS 

8«il-v«aMls 

7to9 
Tta9 

ustai* 

Banres.  osiuJ  boats,  etc > 

100  toM 

Total 

8M 
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Freight  reeeived  tmd  skipped  hy  waier. 
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BeoeiTed. 

Shipped. 

Articles. 

Tons. 

Batfanated 
TBlae. 

Tona. 

Batimated 
ralne. 

Coal        

11,800 
«,878 
9,000 

21,000 

047.200 
68,780 
11,250 

680,000 

Bnildlnz  materialB 

Cruahed  stone                  ....      .                ...                   ........ 

8,000 

$120,000 

Total 

48,078 

767,180 

8,000 

120.000 

The  total  tonnage  of  above  commerce,  51,673  tooB,  is  greater  than  that  reported  for 
1896  by  19.578  tons. 
No  new  linee  of  transportation  are  reported  established  since  July  1, 1887* 


•E3. 
IMPROVEMENT  OF  EAST  CHESTER  CREEK,  NEW  YORK. 

East  Chester  Greek  is  a  small  tidal  stream  which  empties  into  Long 
Island  Soand  just  east  of  Throgs  Neck  and  20  miles  by  water  from  the 
Battery,  New  York  City. 

PROJECTS  FOR  IMPROTEMBNT. 

In  1873  a  project  for  improvement  was  adopted,  which  has  since  been 
modified  and  consists  in  making  a  channel  100  feet  wide  and  9  feet 
deep  at  mean  high  water  (abont  2  feet  at  low  water),  extending  from 
Pelham  Bay  up  the  stream  to  3,000  feet  above  Lockwoods,  and  in 
removing  rocky  obstructions  firom  the  mouth  of  the  creek. 

July  1, 1897,  this  project  was  nearly  completed;  there  remained  only 
the  widening  of  the  channel  between  Town  Dock  and  Lockwoods  by 
dredging  and  removing  a  small  amount  of  rock. 

A  detailed  description  of  the  stream  and  of  the  project  for  improve- 
ment is  printed  in  the  Annual  Beport  of  the  Chief  of  Engineers  for 
1897,  pages  1099-1090. 

OPERATIONS  DXJRINO  THE  PISCAIi  YEAR  SNDINO  JUNE  30,  1898. 

At  the  beginninrg  of  the  year  a  contract  for  dredging  and  rock  exca- 
vation was  in  force,  entered  into  with  James  McSpirit  under  date  of 
June  7, 1897,  and  expiring  October  1, 1897.  The  contract  provided  for 
removing  about  16,515  cubic  yards  of  material  at  prices,  for  sand,  41 
cents  per  cubic  yard ;  for  loose  rock  and  sand  mixed,  91.09  per  cubic 
yard;  for  solid  rock,  919  per  cubic  yard. 

Work  under  this  contract  was  begun  July  14  and  completed  Septem- 
ber 22, 1897.  The  total  amount  of  material  removed  was  14,869jt  cubic 
yards,  of  which  12,960  cubic  yards  were  sand  and  mud,  1,843  cubic  yards 
were  loose  rock  and  sand  mixed,  and  66J  cubic  yards  were  solid  rock. 

The  channel  from*  100  feet  above  Town  Dock  to  the  highway  bridge 
at  Lockwoods,  a  distance  of  about  3,000  feet,  was  widened  by  a  cut  on 
the  west  side  and  by  parts  of  other  cuts  in  the  middle  where  shoals 
were  found,  and  ledge  rock  was  removed  firom  the  west  cut  at  about 
1,400  feet  above  Town  Dock  and  at  300  to  700  feet  below  Lockwoods. 
The  channel  was  made  90  to  100  feet  wide,  and  9  feet  deep  at  mean 
high  water,  equivalent  to  2  feet  at  low  water. 
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The  channel  has  been  made  9  feet  deep  at  mean  high  water  and  about 
100  feet  wide  from  Pelham  Bridge  to  a  point  3,000  feet  aboye  LockwoodA. 
It  is  in  good  condition. 

The  dikes  on  the  east  side  of  the  cat  below  Lockwoods,  built  m 
1877-78,  show  some  deterioration.    No  repair  is  necessary  at  present 


PROPOSED  OPERATIONS. 

The  project  for  this  improvement  is  considered  completed;  no  farther 
work  is  proposed. 

An  act  of  Congress  approved  Febraary  17, 1897,  aathorized  the  Sec- 
retary of  War,  in  his  discretion,  to  expend  the  whole  or  any  portion  of 
any  appropriation  theretofore  made  for  the  improvement  of  East  Chester 
Creek  ^'npon  that  portion  of  the  improvement  included  in  recent  siir> 
veys  extending  the  improvement  to  the  head  of  tide  water."  When 
the  improvement  of  the  channel  below  Lockwoods  was  completed,  it 
was  foand  that  the  balance  of  fhnds  remaining  was  too  small  to  effect 
any  nsefal  result  upon  the  extension,  and,  with  approval  of  the  Secre- 
tary of  War  dated  October  6, 1897,  it  was  decided  not  to  apply  tiie 
funds  to  that  purpose  at  present. 

East  Chester  Creek,  New  York,  is  in  the  ooUeotion  district  of  New  York.  T^e 
nearest  light-house  is  on  the  "Stepping  Stones/'  3  miles  soatheast  of  the  month  of 
the  creek.  The  nearest  work  of  defense  is  Fort  Schnyler,  Throgs  Neok,  about  3^ 
miles  sonth. 

Money  statemetU, 

Jnly  1, 1897,  balance  unexpended $10,384.74 

Jnne  30, 18S^  amount  exx>ended  daring  fiscal  year 8, 373^84 

July  1, 1898,  balance  unexpended ^ 1^010.90 

Appropriations  for  improving  East  Ghester  Greek  have  been  made  m 
foUows: 


Applioatloii. 


Catting  throagb  marsh  and  rock  and  diking  (Id  1877) 

Dredging  under  Boston  Road  Bridge  and  at  Goose  Island 

Dredging  near  Lookwoods,  Goose  Island,  and  Pelham  Bridge 

Dredging,  from  40  to  00  feet  wide,  from  Pell  Point  to  Town  Dook. 

Dredging  above  Town  Dock.... 

Dredging  above  Lockwoods 

Dredging. -III. ."IlllIIiri.'!imi"!I!?I!l!I!I^".*!"."JIll*IlIlII, 

Tola!.,. 


Date. 


Mar.  3,1873 
Mar.   8.1875 

J  line  18, 1878 
Mar.  3,1870 
JuneU,L880 
Aag.  5.1886 
Aug.  11. 1888 
Aag.l8,1iM 
June  3,180e 


U.OII 

10,  OH 

t.foi 

Ui,OII 

ft.  OH 

10,080 


CONTBACT  IN  FORCR  DURING  THX  FISCAL  TXAB  ENDING  JX7NB  30,  1896. 

Dredging  and  rock  excaYation :  mnd,  sand,  etc.,  abont  15,000  onbio  yards,  mi  41 
oents  per  cabic  yard,  scow  measnrement;  solid  rock,  about  15  cable  yards,  at  $IS 
per  oubic  yard,  measured  in  place:  loose  rook,  aboat  1,500  cubic  ^aids,  at  $1.09  per 
cubic  yar(^  measured  in  scows.  Name  of  contractor,  James  McSpirity  of  Jersey  City» 
N.  J. ;  date  of  contract,  June  7, 1897;  date  of  apjiroval,  June  15, 1897;  date  of  begin- 
ning, July  14. 1897;  date  of  completing  work,  September  22, 1897;  dale  of  expiratioa 
of  contract,  October  1, 1897. 


OOUMXBCIAL  STATISTI08. 

Only  incomplete  data  for  1897  have  yet  been  obtained. 
in  1896  shows  the  oommeroa  xeported  a  year  ago: 


ThA  IbUowliig 
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ArHvaU  and  departure  of  veBseU* 

CDrsft,6 to  10 ftett  toniiage,  200  to  800  tona.] 

Steamers ' 644 

Sailyesaels. 27 

Barges 230 

Total 801 

I^eight  received  and  ahipped  hy  water. 


Articles. 

Tons. 

Bitimated 
-value. 

Cool 

10,878 
7.580 
70.470 

$84,880 

"Rnf  1«l1n If  niftf Arlalfl .t. ...,t 

60,000 

2,063,806 

Xotal --..- -.—.•. ...r.....T.......r.r 

04,028 

2,100,186 

No  new  lines  of  transportation  have  been  established  since  July  1,  1897. 


£4. 

IMPROVEMENT  OF  BRONX  RIVER,  NEW  YORK. 

The  Bronx  Biver  is  a  small  stream  which  flows  southwardly  through 
Westchester  Goanty  and  discharges  into  the  East  Kiver,  Few  York, 
about  halfway  between  Hell  Gate  and  Throgs  Feck.  For  the  lower  3 
miles  of  its  course,  from  West  Farms  to  the  mouth,  the  river  is  a  tidal 
stream,  navigable  at  high  water.  This  part  of  the  Bronx  Eiver  lies 
wholly  within  the  boundaries  of  Few  York  City.  Excepting  a  small 
bay  at  the  mouth,  the  stream  is  everywhere  narrow,  with  widths  rang- 
ing from  50  to  300  feet.  .The  natural  depth  in  the  bay  is  about  4  feet  at 
mean  low  water,  decreasing  to  1  foot  or  less  at  the  West  Farms  Docks. 
A  short  distance  above  these  docks  there  is  a  dam  which  wholly  limits 
navigation. 

The  navigable  part  of  the  river  is  crossed  by  two  bridges,  both  with 
draws;  the  lower  one  is  a  highway  bridge,  about  2 J  miles  above  the 
mouth  of  the  bay;  600  feet  abov«  is  the  bridge  of  the  New  York,  Few 
Haven  and  Hartford  Bailroad,  Harlem  Biver  branch. 

The  mean  rise  of  tide  in  the  bay  is  6.6  feet;  at  West  Farms  it  is  5.9 
feet. 

PROJECT  FOR  IMPROVEMENT. 

The  river  and  harbor  act  of  1880  provided  for  a  survey  of  the  Bronx 
Eiver.  The  report  on  the  survey  presented  plans  for  making  a  channel 
30  feet  wide  and  4  feet  deep,  at  an  estimated  cost  of  $42,000.  Fo 
appropriation  was  made  for  beginning  work. 

A  survey  of  the  Bronx  Biver  was  again  made  in  compliance  with  the 
provisions  of  the  river  and  harbor,  act  of  1890,  the  report  upon  which, 
printed  in  the  Annual  Beport  of  the  Chief  of  Engineers  for  1891,  page 
951,  presented  a  project  for  improvement  which  was  adopted  under  the 
terms  of  the  river  and  harbor  act  of  1896.  This  project  consists  in 
dredging  and  removal  of  rock  to  make  a  navigable  channel  4  feet  deep 
at  mean  low  water,  to  be  100  feet  wide  from  the  entrance  (Strain  place) 
to  Barlow  street,  thence  to  Dongan  street  to  be  60  feet  wide,  and 
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thence  to  the  head  of  navigation  at  West  Farms  to  be  50  feet  wide,  st 
an  estimated  cost  of  9S5fiS5. 

Harbor  lines  in  the  bay  at  the  mouth  of  Bronx  Biver  were  established 
by  the  Secretary  of  War  January  9, 1891. 

OPERATIONS  DURING  THE  PIBOAI.  YEAR  ENDING  JUNE  30,  1898. 

At  the  beginning  of  the  year  the  work  of  rock  excavation  and 
removal  was  in  progress  under  a  contract  with  Frank  Pidgeon,  dated 
September  28,  1896,  and  expiring  under  extension  July  31,  1897.  The 
contract  provided  for  removal  of  about  1,300  cubic  yards  of  rock,  st 
$6.89  per  cubic  yard,  so  as  to  make  a  depth  of  6  feet  at  meaa  low  water, 
where  the  depth  had  been  from  zero  to  4  feet. 

The  contract  was  subsequently  extended  to  September  30,  1897,  and 
was  completed  September  22, 1897,  the  total  amount  of  rock  removed 
being  1,250  cubic  yards.  The  work  done  under  the  contract  cousisted 
in  the  removal  of  two  ledges,  one  about  1,300  feet  below  the  hig^hway 
bridge  at  Westchester  avenue  and  one  just  below  that  bridge,  and  of 
the  removal  of  125  linear  feet  of  the  lower  part  of  a  third  ledge,  about 
200  feet  above  the  bridge.  These  ledges  projected  from  the  east  bank 
into  and  across  the  channel,  and  the  maximum  available  depth  over 
them  was  about  1  foot  at  low  water. 

The  blasted  rock  was  for  the  -most  part  removed  by  a  dredge 
employed  for  the  purpose  at  different  times.  Toward  the  close  of  the 
work  small  pieces  which  projected  above  the  required  depth  were 
removed  by  divers  and  a  derrick. 

PBESBNT  CONDITION  OF  IXPBOVEMENT. 

Three  ledges  lying  within  the  50-foot  channel  have  been  removed, 
from  a  point  1,300  feet  below  to  350  feet  above  the  Westchester  Avenue 
Highway  Bridge,  except  immediately  under  and  close  to  the  bridge, 
making  a  depth  of  6  feet  at  mean  low  water,  where  rock  was  found  less 
than  the  projected  depth  of  4  feet  The  channel  depth  up  to  that 
point,  where  the  bottom  is  muddy,  is  about  3  feet.  Above  the  railroad 
bridge,  where  no  work  has  been  done,  the  channel  depth  is  from  zero 
to  2i  feet. 

PROPOSED  OPEBATIONS. 

Future  appropriations  should  be  applied  to  dredging  and  rock 
removal  proposed  under  the  project. 

The  Bronx  Birer  is  in  the  ooUection  district  of  New  York.  The  nearest  lig^hi- 
house  is  on  North  Brother  Island,  about  2  miles  west  from  the  mouth  of  the  liTer. 
The  nearest  work  of  defense  is  Fort  Schuyler,  Tlirogs  Neok,  New  York. 

Money  statement 

July  1, 1897, balance  unexpended $7,50L09 

June  30, 1898,  amount  expended  during  fiscal  year 7, 501.09 

(Amount  Testimated)  required  for  completion  of  existing  project 75, 985. OO 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  90, 1900    20,  €00.  OO 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

The  only  appropriation  made  by  Oongress  for  this  improvement  is 
that  of  910,000,  made  by  the  river  and  harbor  act  of  1896. 
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CONTRACT  IN  FORCE  DURING  THB  FISCAI«  YEAR  ENDING  JUNE  9 

Contract  for  rock  removal :  About  1,300  onbic  yards,  at  $6.89  per  cubic  yard,  solid ; 
name  of  contractor,  Frank  Pidgeon,  of  Sangerties,  N.  Y.;  date  of  contract,  Septem- 
ber 28,  1896;  date  of  approval,  October  12,  1^96;  date  of  beginning  work,  October 
17,  1896;  date  of  expiration,  June  30,  1897,  extended  to  September  SO,  1897;  date  of 
completion  of  work,  September  22,  1897. 


COMMERCIAL  STATISTICS  FOR  CALENDAR  TEAR  1897. 

Arrivals  and  departures  ofvesseU. 
[Draft,  4  to  6  feet;  tonnage,  85  to  800  tons.] 

Steamers 6 

Tugs - 1,860 

Sail  vessels 68 

Barges,  etc 607 

Total 2,081 

Freight  received  by  water  {no  ehipmente). 


Arttcles. 

Tons. 

iBthnated 
valae. 

Coal 

66.600 

6,700 

64,380 

12,000 

1.730 

$241, 750 

Lumber............... 

48,700 
183  160 

Bnlldinfir  mAteriAls 

loe ..'. 

80,000 

Qen^ral in<$rchiuidiB4  ...t^.. - 

22.426 

Total 

139,310 

626,025 

The  above  figures  show  an  increase  over  the  amount  of  freight  reported  for  1896 
of  45,066  tons. 
No  new  lines  of  transportation  are  reported  as  established  since  July  1,  1897. 


E5. 
mPROVEMENT  OF  MATTITUCK  HARBOR,  NEW  YORK. 

Mattitnck  Harbor  is  a  tidal  inlet  on  the  north  shore  of  Long  Islax^d, 
abont  to  miles  east  from  Kew  York  Oity. 

PROJECT  FOB  IMPROVEMENT. 

Under  the  river  and  harbor  act  of  1896  a  project  for  improvement 
was  adopted  which  consisted  in  making  a  channel  to  be  7  feet  deep  at 
mean  low  water  and  100  feet  wide  at  the  entrance,  thence  to  the  mill- 
dam  80  feet  wide,  and  extending  it  to  the  Mattitnck  Village  with  a 
depth  of  7  feet  at  high  water  and  width  of  80  feet,  the  entrance  chan- 
nel to  be  protected  by  parallel  jetties,  at  a  total  estimated  cost  of 
$83,000. 

Fo  work  has  yet  been  done  under  this  project. 

Fnrther  details  as  to  this  harbor  and  the  project  for  improvement 
are  printed  in  the  Annual  Eeport  of  the  Ohief  of  Engineers  for  1897, 
page  1095,  and  for  1891,  page  SiS. 
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Kothing  has  been  done.  The  first  work  necessary  under  the  projeet 
for  this  improvement  is  the  oonstmction  of  the  parallel  jetties  to  pro- 
tect and  fix  the  shifting  channel.  The  constmction  of  tfaeaeitwo  jedaes 
was  estimated  to  cost  aboat  $40,000,  and  the  available  fands  would  be 
sufficient  to  build  about  one-half  of  either,  fro^i  which  no  benefit  to 
navigation  could  result.  Therefore,  with  approval  of  the  Secretaiy  of 
War,  dated  February  12,  1897,  the  project  for  the  application  of  the 
funds  provided  for  Mattituck  Harbor  was  modified  to  x>erniit  of  their 
retention  until  a  sufficient  sum  is  appropriated  to  complete  at  least  one 
of  the  jetties. 

PROPOSED  OPEBATIONS. 

For  the  reason  above  stated  no  work  is  at  present  proposed. 

Mattitnok  Harbor  is  in  the  oollection  district  of  New  York.  The  nearest  liAV 
honae  is  on  Hortons  Point,  about  8  miles  to  the  northeast.  The  nearest  work  of 
defense  la  Fort  Hale,  New  Haven  Harbor,  Connecticat,  aboat  i5  miles  northweii. 

Money  statement. 

Jnly  1,1897, balance  unexpended..... $10,000.00 

July  1, 1898,  balance  unexpended 10,000.00 

(Amount  (estimated)  required  for  completion  of  existing  project. ... 73,  OOdOO 

AmonntthatcanbeprontablyexpendedinfiBcalyearendinff  JunedO,  1900  10,000.0) 
Submitted  in  compliance  with  requirements  of  seoUons  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

Appropriations  for  improving  Mattitnok  Harbor,  New  York;  $10,000, 
by  act  of  Jnne  3, 1896;  not  yet  expended. 
No  contract  in  force  during  the  past  fiscal  year. 


COMMSBCIAL  STATISTICS  FOR  THE  CALENDAR  TSAR  1897. 

No  statement  of  amount  of  tonnage  of  freights  by  water  has  been  reeeived.  Hm 
harbor  in  its  present  condition  is  navigated  only  by  boats 'of  very  light  drafts  aod 
even  this  is  done  with  difficulty. 

The  greater  part  of  the  freighting  to  and  from  Mattituck,  estimated  at  aboni 
100,000  tons  in  1896,  is  done  by  rail. 


£6. 

DiPEOVEMENT  OP  POET  JEFFEESON  HAEBOfi,  NEW  TORK. 

Port  JelFerson  Harbor  is  on  the  north  shore  of  Long  Island  and  about 
60  miles  east  from  Kew  York  Oity. 

PEOJEOT  FOB  IMPEOYEMENT. 

In  1871  a  project  was  adopted  nnder  which,  in  1883,  a  ohannel  100 
feet  wide  and  8  feet  deep  at  mean  low  water  had  been  dredged  throngb 
the  inlet,  and  riprap  jetties  had  been  built  to  protect  the  ohannd  oa 
either  side. 
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In  1890  a  project  was  adopted  for  enlarging  the  jetties  and  dredging 
the  channel  200  feet  wide  and  10  feet  deep;  this  was  modified  to  pro- 
vide for  12  feet  depth  by  the  terms  of  the  river  and  harbor  act  of  1894. 

July  1, 1897,  both  jetties  had  been  partly  enlarged,  and  a  channel 
160  to  180  feet  wide  and  12  feet  deep  at  mean  low  water  had  been  nearly 
completed. 

Detailed  description  of  the  harbor  and  of  the  projects  for  improve- 
ment are  printed  in  the  Annaal  Beport  of  the  Ohief  of  Engineers  for 
1897,  page  1097. 

OPEBATIOKS  DXJBINO  THE  FISOAL  YEAE  ENDING  JUNE  30,  1898. 


At  the  beginning  of  the  year  dredging  was  in  progress  under  a  con- 
tract with  the  Newbnrg  Dredging  Company,  dated  March  22, 1897,  and 
expiring  August  31, 1897. 
I  The  contract  was  completed  July  2, 1898;  the  work  done  during  the 

,         fiscal  year  consisted  in  dredging  1,138  cubic  yards  of  sand  and  in  com- 
I         pleting  the  removal  of  a  shoal  spot  in  the  dredged  channeL 
I  The  total  work  done  under  the  contract  consisted  in  the  removal  of 

28,420  cubic  yards  of  sand  and  stones;  the  channel  of  12  feet  depth  at 
mean  low  water  was  widened  60  feet^  making  its  width  160  feet,  and 
on  the  inner  half  of  the  bar  an  additionskl  cut  of  20  feet  width  was 
made. 

PSESENT  OONDITION  OP  IMPROVEMENT. 

The  east  jetty  is  1,390  feet  long,  part  of  the  shore  end  being  covered 
by  sand  which  has  drifted  in;  it  is  6  feet  above  high-water  level,  and 
approximately  4  feet  wide  on  top.  The  west  jetty  is  940  feet  long;  the 
outer  250  feet  has  been  built  up  to  about  4  feet  above  high  water,  with 
4  feet  top  width ;  the  inner  part  is  about  2  feet  above  low  water.  Both 
jetties  are  rough  and  in  an  unfinished  condition;  they  require  building 
up,  trimming,  and  filling  out  the  side  slopes. 

The  dredged  channel,  made  240  feet  wide  and  10  feet  deep,  has 
shoaled  on  the  east  side  at  the  inner  end  and  is  now  about  200  feet 
wide.  The  12foot  channel,  now  160  to  180  feet  wide,  lies  within  and 
on  the  west  side  of  the  10-foot  channel. 

PBOPOSED  OPEBATIONS. 

With  future  appropriations  it  is  proi)osed  to  repair  and  enlarge  the 
jetties  as  provided  for  in  the  adopted  project,  and  to  maintain  the 
dredged  channel. 

Port  Jefferaon  is  a  port  of  delirery  in  the  ooUection  district  of  New  York.  There 
is  a  light-house  on  Old  Field  Pointy  li  miles  west  of  the  harbor  entrance.  Fort  Hale, 
New  Haven  Harbor,  Connecticnt,  23  miles  distant,  is  the  nearest  work  of  defense. 

Money  statement 

July  1, 1897,  balance  unexpended $6,021.66 

June  30, 1898,  amount  expended  during  fiscal  year 5,242.45 

July  1, 1888,  balance  unexpended 779.21 

(Amount  Testimated)  required  for  completion  of  existing  project 95, 000. 00 

Amount  uiat  can  be  profitably  expended  in  fiscid  year  ending  JuneSO,  1900  25, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civU  aot  of  June  4|  1897. 
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Appropriations  for  Improving  Port  Jefforson  Harbor  have  be^i  made 
as  follows: 


▲ppUoAtioii. 


For  prerloiu  pnjeots 


Jetty  . 

Do 

XMt  mad  wo0t  Jettlen 

SMt  jetty  and  drcU;;ing  . 
Saat  and  weet  JettieB . .  ■ . 

DredfflnK 

BMt  aod  west  Jetties . . . . 
SMtJet^ 

Do 


1Cm>.  3.1871 
June  10, 1872 
M«r.  3,1S7S 
Ang.  K  1878 
June  18, 1878 
Mat.  8,1819 
June  U,  1880 
Mar.  8,1881 
Aof.  8^1888 


Total  for  the  proTiona  projecta . 

For  the  present  pn^Jeel: 

Snlu^inc  Jetties  and  diedginf 


Dredging  10  feet  deep. 

Dredging  12  fiset  deep 

TToder  oontrsoi  for  dredging  12  feet  deep  . 


Sept  18. 1880 
July  18,  1888 
▲og.  18,1804 
Jvne  8,1888 


'     Total  for  present  prqiJsct 

Ths  total  amoont  appropriated  for  this  hsrbor  sfnoe  1R71  is . 


814  <06 
J&.Bn 
15,  M 
•.M 
8,001 

8,  MB 


m«tl 


25.Q0I 
18,  MB 
7,5BB 
7.fBB 


80,000 


ISHBBI 


CONTRACT  IN  VORCX  DURIKO  THX  FISCAL  TSAR  XNDINO  JTTNS  90,  1898. 

Contract  for  dredging  about  28,400  oabio  yards,  at  23}  cents  per  oablc  yard, 
meaflnred  in  scows;  name  of  contractor,  Newbarg  Dredging  Company,  of  Newboi^. 
N.  Y. ;  date  of  contract,  March  22,  1897;  date  of  approval,  April  2,  1897;  date  « 
beginning  work.  May  13,  1897;  date  of  expiration,  Angnst  31, 1897;  contnoi  < 
pleted,  jSij  2f  IS97 ;  amount  removed,  28,420  oabio  yards. 


COMMERCIAL  STATISTICS  FOR  THIS  CALXNDAR  TSAR  1897. 


Articles. 

Tons. 

Eatinutai 
Talne. 

BeceipU: 

Coal 

7.840 

3,182 

500 

0.800 
1.600 

4S.S9I 

9lSii 

Lumber..... - 

Bailding  msterinls - 

Grain 

101,M 
40.  <M 

Qeoersl  merohandiAQ 

Totsl 

22,172 

2S.4IS 

Shipments: 

^onr 

1,300 
2.025 

'SS 

]Fann  produce 

• 

Total 

«8.825 

mm 

a  Probably  not  ooinplete. 
Ve$9eU  engage  in  above  oammeroe. 


Class. 


Number 

of  ronnd 

trips. 


Tonnsgo. 


Draft. 


Steamers 

Sailing  veMels 

Barges,  etc 

aAbont. 


«710 
al.200 


Tont. 

10  to  1,100 

15  to  1,250 

lOOto     950 


JPM. 
8toU 
4tsU 
4i»  t 
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Ve$$eU  mtrolUd  or  iMWMed. 
[FnrnJslied  by  Cnatoma  CoUeotor  Frank  Baylis.] 


Number. 


Aggregate 
net  ton- 
nage. 


groM 
tonnage. 


Steamers 

Sailing  reasels  . 


883 
6,03«.83 


609 
7,877.49 


The  above  figores  show  a  total  of  25,497  tons  of  freight,  which  is  less  than  the 
amount  reported  for  1896  by  6,203  tons. 
^No  new  lines  of  transportation  are  reported  as  established  since  July  1, 1887. 


\  E  7. 

'•  IMPROVEMENT  OP  HUNTINGTON  HARBOR,  NEW  YORK. 

Huntington  Harbor  is  on  the  north  shore  of  Long  Island,  and  aboat 
40  miles  east  from  New  York  City. 

J  PROJECTS  POR  IMPROVEMENT. 

,.  In  1872  a  project  was  adopted  nnder  which  in  1873  a  shoal  at  the 

i  harbor  entrance  was  removed  and  a  channel  2,200  feet  long,  130  to  150 
^  ^  feet  wide,  and  8  feet  deep  at  mean  low  water  was  dredged  ap  to  the 
'     '    town  landings. 

In  1884  this  channel  had  completely  filled  np. 
In  1890  a  project  was  adopted  for  restoring  and  maintaining  this 
channel,  at  an  estimated  cost  of  (32,000. 

July  1, 1897,  the  channel  had  been  dredged  8  feet  deep  at  mean  low 
water,  with  width  of  175  feet  up  to  the  old  town  dock,  230  feet  wide  at 
the  dock,  and  about  100  feet  wide  for  200  feet  farther  upstream. 

Detailed  descriptions  of  the  harbor  and  of  the  projects  for  improve- 
ment are  printed  in  the  Annual  Beport  of  the  Ohief  of  Engineers  for 
1897,  pages  1100, 1101. 

OPERATIONS  DURINO  THE  PISOAL  YEAR  ENDING  JDNE  30, 1898. 

No  work  was  done. 

PRESENT  CONDITION  OF  IMPROVEMENT. 

The  dredged  channel  has  been  made  175  feet  wide  up  to  the  bend  at 
the  old  town  dock,  230  feet  wide  at  the  bend,  and  about  100  feet  wide 
for  about  200  feet  above  the  bend,  the  width  over  100  feet  being  made 
for  purposes  of  maintenance,  in  lieu  of  piling;  the  depth  made  has 
been  8  feet  below  mean  low  water. 

PROPOSED  OPERATIONS. 

It  is  proposed  to  apply  future  appropriations  to  maintaining  the 
channel. 

Huntington  Harbor  is  in  the  collection  district  of  New  York.  The  nearest  light- 
house IS  on  Eatons  Point,  at  the  east  side  of  the  month  of  Hantington  Bay,  abont  4 
miles  distant  from  the  harbor.  The  nearest  works  of  defense  are  the  fortifications 
at  Willets  Point,  about  20  miles  westward. 
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Manejf  Hatement. 


ma  77 

819.77 


July  1, 1897,  balance  nnexpended 

Jnly  30,  1886,  amoont  expended  daring  fiaoal  year.... •. 

{Amount  (estimated)  required  for  completion  of  ezietinf  project. ......  10, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  vear  endm ff  Jnne  90, 1900  10,  OOOi  00 
Submitted  in  compliaDce  with  reqtiirements  of  eectionB  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  Jnne  4, 1897. 

Appropriations  for  improving  Huntington  Harbor  have  beat  made 
as  follows: 


▲pplioAtIa 


Date. 


For  a  prarlont  prq|«ot : 
Dredging 


For  the  prMMit  prqjoot : 


Do 
Do 
Do 


:«ng. 


Jnne  10, 1873 


Sept.  It,  1800 
July  13, 1882 

Aug.  18,  ion 

Jnne  8,1890 


10,  on 


Total  ft»r  preoeni  prqieot 

Total  for  Huntington  Harbor,  both  prqjeoto. 


44,  m 


No  contract  in  force  dnring  the  fiooal  year  ending  Jnne  30, 1896. 


ComflMrotol  BtaiUWafbr  ike  calmtdmr  year  1897* 


▲rtlelM. 

Tone. 

"^r 

Beoeipto: 

Qool 

8,600 

707 
0,000 

8».OO0L» 
M,OM.» 

Bnildlng  nutorial 

Grain... 

Totnl -.— 

18,004 

aOOLOOOLH 

Sblpmento: 

Farm  int>duoo.0to ........ 

•S.500 

8I^0Q8» 

•Shipmento  very  nnoortaln. 
Ve99eU  mgaged  in  above  eemmeree. 


Srismber. 


Estimated 
number  of 
round  trips. 


Sailing 
Barges,  oto. 


450 

100 
8 


126to840 
60  to  100 


8tot 

? 


The  above  fiffnreo  ohow  a  total  of  28,584  tons,  which  is  leos  than  the 
reported  for  ISSS  by  49,766  tono. 
No  new  lineo  of  tranoportation  are  reported  ao  eatabliahod  oinoe  Jnlj  1,  ISQT. 
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E  8. 

IMPBOYEMENT  OP  GLENCOVE  HARBOR,  NEW  YORK. 

This  harbor  is  a  small  tidal  inlet  on  the  east  side  of  Hempstead 
Harbor,  Long  Island,  about  27  miles  by  water  from  the  Battery,  New 
York  City. 

PROJECT  FOR  IMPROVEMENT. 

In  1888  a  project  for  improvement  was  adopted;  it  was  modified  in 
1895,  and  now  consists  in  bailding  a  breakwater  in  Hempstead  Harbor 
to  shelter  the  anchorage  outside  Glencove  Harbor,  the  breakwater  to 
be  about  2,000  feet  long,  3  feet  above  high  water,  with  top  width  of  5 
feet.  .  The  estimated  cost  is  (135,000. 

July  1, 1897, 1,465  linear  feet  of  the  breakwater  had  been  built. 

Further  details  concerning  the  harbor  and  project  for  improvement 
are  printed  in  the  Annual  Beport  of  the  Chief  of  Engineers  for  1897, 
page  1103. 

•    OPERATIONS  DURINO  THE  FISCAL  YEAR  ENDINa  JUNE  30,  1898. 

Ko  work  of  construction  has  been  done. 

A  red  light  has  been  maintained  upon  the  outer  end  of  the  uncom- 
pleted breakwater. 

PRESENT  CONDITION  OF  IMPROVEMENT. 

The  breakwater  is  now  1,465  feet  long,  with  3  feet  top  width  at  a 
level  of  4  feet  above  mean  high  water.  It  has  settled  slightly  in  places. 
The  work  contains  about  80,580  tons  of  riprap. 

At  its  present  length  the  breakwater  affords  a  shelter  to  vessels  wait- 
ing for  tide  to  enter  Glencove  Harbor,  and  also  to  local  commerce  at 
the  Glencove  Dock. 

PROPOSED  OPERATIONS. 

Future  appropriations  should  be  applied  to  the  extension  of  the 
breakwater  under  the  adopted  project. 

Glencoye  Harbor  is  in  the.  collection  district  of  New  York.  The  nearest  light- 
house is  on  Sands  Point,  about  4  miles  west.  Fort  Schuyler,  New  Tork  Harbor,  is 
the  nearest  work  of  defense. 

Miyney  statement. 

July  1,1897,  balance  nnezpended $570.26 

Jane  30, 1898,  amonni  expended  daring  fiscal  year... 205.20 

Jnly  1, 1808,  balance  onezpended 865.06 

Jnlyl,  1898,  outstanding fiabiUties 16.00 

Jnlyl,  1898,  baUnceayailable 349.06 

{Amount  (estimated)  required  for  completion  of  ezistinff  project 72, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscalyear  encung  JoneSO,  1900  10, 000. 00 
Submitted  in  compfiance  with  requirements  of  sections  2  of  riyer  and 
harbor  acts  of  1866  and  1867  and  of  sundry  eiyil  act  of  June  4, 1897. 
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Appropriations  for  improving  Glencove  Harbor,  New  York,  luiYe 
been  made  as  follows: 


▲pplioAUon. 

Sate. 

^-* 

BrMkwAtMr  ooDHtruction  ^ .  r . 

Aii|r.ll,l«88 
.8^19.1890 
July  1^  1883 
Aujf.  IS,  18M 
Jane  8,  IdM 

is.m 

Do 

Do.. 

Do 

Do  

&iW 

Totol 

o^m 

No  contract  for  this  improvement  has  been  in  force  daring  the  fiscal 
year  ending  Jnue  30, 1898. 
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ArrivaU  and  departurei  of  veateU. 
[Draft, 4i  to  7|  foet;  ionIla«^  30  to  830  tons.] 


Kind  of  yesaeU. 


Knmber 

of  round 

trips. 


tonoMaaf 

an^£^ 


Stoamen,  atOMii  togs,  and  yRcliU 

SaUtng 

Bargaa. 

Total 


],8» 
175 


S.6S4 


37?,  IS 


4M,7S 


Freight  received  and  ehipped  by  water. 


Chiet  artiolea. 


RaoeipU: 

Coal 

Com 

Building  materials,  laiiibtir,  barrels,  etc . 
Miacellaueous 


Total. 


Shipmenta: 

Starch,  glncose,  etc. , 
Hiaoeliimeotu 


Total 

Total  vecelpta  and  ablpmanta. 


16,000 
60,400 
160,000 
185,000 


166,000 
168,000 


733,400 


foum 

73QL0II 

106.M 

1.447,011 


2,33S.«H 


l,»i,0 


The  rex>ort  for  1897  Bbowo  626,965  tons  more  f^i^ht  than  was  reported  in  1896). 
No  new  lines  of  transportation  have  been  established  since  July  1, 1897. 


E  9. 

IMPROVEMENT  OF  FLUSHING  BAY,  NEW  YORK. 

Flashing  Bay  is  on  the  north  shore  of  Long  Island,  about  14  mflee 
by  water  from  the  Battery,  New  York  City. 

PROJECT  FOR  IMPROVEMENT. 

In  1879  a  project  for  this  improvement  was  adopted,  which,  as  since 
modified,  consists  in  bailding  a  dike  4,663  feet  long  on  the  west  side  of 
the  channel  and  in  making  and  maintaining  a  channel  6  feet  deep  at 
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mean  low  water  up  to  the  lower  bridge  at  Flasliing,  at  an  estimated 
cost  of  $173,500. 

Up  to  Jnly  1, 1897,  4,663  linear  feet  of  diking  had  been  bnilt;  the 
chaDnel  had  been  dredged  to  the  required  depth  aDd  had  been  geuer- 
erally  maintained  by  dredging. 

OPERATIONS  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1898. 

No  work  was  done. 

PRESENT  CONDITION  OF  IMPROVEMENT. 

The  dike,  4,663  feet  long,  is  in  poor  condition.  The  outer  part,  1,606 
feet  long,  which  was  left  partly  completed  in  1891,  has  since  been  nearly 
destroyed  by  storms  and  ice.  Further  work  upon  the  dike  being  dis- 
continued, owing  to  the  strong  opposition  -of  property  owners  along 
the  shores  of  the  bay  (see  Annual  Beport  of  the  Chief  of  Engineers  for 
1892,  page  723),  it  is  not  proposed  to  repair  the  structure.  A  small  light 
at  the  outer  (north)  end  of  the  dike,  maintained  by  the  Light-House 
Department,  prevents  that  work  in  its  present  condition  being  a  serious 
menace  to  local  navigation. 

At  completion  of  last  contract,  in  May,  1897,  the  channel  up  to  Flush- 
ing was  in  good  condition,  with  an  available  depth  of  6  feet  or  over  at 
mean  low  water. 

PROPOSED  OPERATIONS. 

Future  appropriations  will  be  applied  to  dredging  to  maintain  and 
widen  the  channel  to  Flushing. 

Flashing  Bay  is  in  the  collection  district  of  New  Tork.  The  nearest  light-hoase 
is  on  North  Brother  Island,  3  miles  to  the  northwest.  There  is  a  small  light  on  the 
north  end  of  the  dike,  in  the  hay,  maintained  by  the  Light-House  Department.  Fort 
Schuyler  and  Willets  Point,  about  4  miles  east  from  the  mouth  of  the  bay,  are  the 
nearest  works  of  defense. 

Money  statement, 

July  1, 1897,  balance  unexpended $625.24 

June  30, 1898,  amount  expended  during  fiscal  year 119. 37 

July  1, 1898,  balance  unexpended 505.87 

(Amount  (estimated)  required  for  completion  of  existing  project 50, 500. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  endinff  J  une  30, 1900    10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

Appropriations  for  improving  Flushing  Bay,  New  York,  have  been 
made  as  follows: 


Application. 


Date. 


Amount. 


Conatmctionof  dike 

I>red£ing 

Do 

Do 

Ck>n8traotioo  of  diko  and  dredging. 

Repair  of  dike  and  dredging 

Dredging 

Do.'ii;;i!iiii;".iir.i!iiir-i"iii 


Mar.  8,1870 
Jane  14,1880 
Mar.  8,1881 
Aug.  2,1882 
Jnly  5,1884 
Aug.  5,1886 
Aug.  11, 1888 
Sept.  19, 1890 
July  13, 1892 
AufT.  18, 1894 
June   3,1896 


$20,000 
15,000 
10,000 
5,000 
10,000 
10,000 
15,000 
20.000 
10,000 
4,000 
4,000 


Total. 


123,000 


No  contract  for  this  improvement  has  been  in  force  during  the  past 
fiscal  year. 

ENG  98 64 
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OOMMXRCIAL  STATISTIOS  VOB  THK  GAUDffBAB  TSA&  1897. 

Freight  reoei/ted  amd  $k^^ped  ftf  waUr. 


ArtftolM. 


Tom. 


B«ceipti: 

Coia 

Building  nuiteiiak 
Paving  materiaU  a 

Farm  prodaoe 

Dyewooda 

luaoeUaneoiia 

Total 

Bhipmanto: 

jLogwood  estrmcta 
HiaoeUaneoaa 

Total 


sa,iw 
u,era 

90,000 

8,000 

13,800 


i7.8l 
136,  »l 


150,145 


8,850 
1,008 


ra*.« 


4,250 


«,« 


•TJnaanal  amount  of  paring  done  in  1807. 


Ve$$eU  mgaged  in  ahave  irnfie. 


Claaa. 

Namber 

of  round 

tripa. 

Toniuiffa^ 

SSl 

BtMHDOni . . . .  J 

104 

1,022 

167 

864 

100  to  158 

"iMtoiio' 

100  to  700 

?Su 

Ton 

Bail  Toaaela 

OtoU 

BargOB  ©to 

ettii 

Total • 

1.887 

The  total  tonnago  of  freights  reported  for  1897, 163^396  tons,  is  82,575  tons  gnats 
than  the  an&onnt  reported  for  1896. 
No  new  lines  of  transportation  are  reported  as  estahlishad  sinoe  July  1,  1897. 


B  10. 

IBiPBOVEMENT  OP  PATOHOGUE  RIVEB,  NEW  TOEK.      • 

This  is  a  small  tidal  stream  on  the  south  side  of  Long  lidaiid, 
emptying  into  Great  Soath  Bay  near  its  eastern  end,  about  55  'miles 
east  in  a  direct  line  from  New  York  City. 


PBOJEOT  FOB  IMPBOYBMENT. 

In  1890  a  project  for  improving  this  stream  was  adopted  which  con- 
templated dredging  a  channel  60  feet  wide  and  6  feet  deep  at  mean 
low  water  from  Great  Sonth  Bay  to  the  head  of  navigation,  a  distaooe 
of  abont  5,000  feet,  and  protecting  the  entrance  channel  from  westerly 
storms  by  a  jetty  1,700  feet  long,  at  a  total  estimated  cost  of  $40,000. 

Further  details  of  the  river  and  the  projected  work  are  printed  in 
the  Annual  Report  of  the  Chief  of  Engineers  for  1897.  page  1108. 

Up  to  July  1,  1897,  the  jetty  and  channel  had  been  completed. 
Shoals  in  the  channel  were  to  be  removed  under  a  contract  in  foroa 
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OPERATIONS  DURING  THE  FISCAL  YEAR  ENDINO  JUNE  30,  1898. 

At  the  beginning  of  the  year  a  contract  was  in  force  for  repairing 
and  extending  the  jetty  and  for  dredging.  The  jetty  work  had  been 
finished  and  the  dredging  nearly  so. 

The  dredging  was  completed  August  10,  1897.  During  the  fiscal 
year  10,713  cubic  yards  of  material  were  excavated,  removing  shoals 
from  the  previously  dredged  channel  and  making  a  depth  of  6  feet  at 
mean  low  water  through  its  length.  Dredging  was  done  with  a  pump- 
ing plant,  and  the  excavated  material  was  carried  through  iron  pipes 
on  pontoons  and  deposited  upon  shore. 

The  total  amount  of  work  done  under  the  contract  was  the  delivery 
and  placing  in  the  jetty  of  2,266.23  cubic  yards  of  stone  and  the  exca- 
vating of  20,811  cubic  yards  of  sand,  mud,  etc. 

PRESENT  CONDITION  OF  IMPROVEMENT. 

The  jetty  has  been  made  1,700  feet  long. 

The  channel  has  been  dredged  60  feet  wide  and  6  feet  deep  at  mean 
low  water  from  Great  South  Bay  to  80  feet  from  the  harbor  lines  at 
the  head  of  the  harbor.  At  the  upper  part  for  300  feet  length  it  was 
made  100  feet  wide  to  allow  vessels  to  turn  about,  and  parts  of  the 
channel  have  been  widened  by  private  parties. 

PROPOSED  OPERATIONS. 

The  work  contemplated  under  the  adopted  project  has  been  com- 
pleted.   No  further  work  is  proposed. 

Patohogae  River  is  in  the  oolleotion  district  of  New  York.  The  nearest  light- 
hoose  is  at  Fire  Island  Inlet|  14  miles  sonthwest.  The  nearest  work  of  defense  is 
Fort  Hale,  New  Haven  Harbor,  Conneotionty  abont  35  miles  in  a  direct  line  north- 
ward. 

Money  statement. 

Joly  L 1897,  balance  unexpended $6,958.47 

Jane  90, 18w,  amount  expended  during  fiscal  year 5, 247. 87 

July  1, 1888,  balance  unexpended 710. 60 

Appropriations  for  improylng  Patchogue  Biver,  New  York,  have 
been  made  as  follows : 


Application. 


Date. 


Amoimt. 


Cosutmethig  Jetty  and  dredging  . 

Dredging 

'Dgandjetty 


Dredging 


SeptlO,ia»0 
July  13,1892 
Aug.  18, 1894 
June  3,1896 


$15,000 
8,000 
4,000 
13,000 


Total. 


40,000 


COJmUOT  IN  FORCB  DUBING  THB  VIBOAL  TSAB  BNDINa  JUHX  80,  1888. 

Contract:  Dredghig  abont  25,000  cubic  yards,  at  23  cents  per  cnbic  yard,  prism 
meaenrement,  and  repairing  and  extending  jetty,  about  2,000  cubic  yards  of  nprap, 
at  $2.80  per  cubic  yard,  delivered  and  placed.  Name  of  contractor,  Kaufman  Simon, 
of  New  York  City:  date  of  contract,  September  8, 1896;  date  of  approval,  September 
12, 1896;  date  of  beginning  work,  October  7, 1896;  date  of  expiration,  November  30, 
1896;  extended  to  April  30, 1897,  and  subsequently  to  June  20  and  August  10, 1897; 
date  of  completion  of  contract,  August  10,  LB97. 
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OOMMSRCIAL  STATISTICS  FOB  THK  GAUBMDAR  YSAB  1897. 

Arrivali  and  deparlurei  of  vesseU. 
(Draft,  2  to  9  feet;  tounage,  8  to  350  tons.) 


C1«M. 


Nnmber    A^fn^i* 
of  loond      tonnes 
trips.      of  aStnp*. 


Steamen 

Bailing  Tesaels. 
Barges 


Aim. 
1,200  7lt,OI 

7,500  90.001 

4,000  isa,tti 


Total. 


12,700 


VesBolt  of  9  feet  draft  cftn  not  oome  into  the  river  without  lightering. 
Freight  reoeived  and  Bhipped  by  water. 


SU^M 


ArdclM. 


Beodyed: 

Cold 

Lumber..... 

MiaoelljuieoaB 

Shipped: 

Xomber 

Fish  and  ■hellfl«h. 

MisoeUaneous 


Total. 


12,000 

150,000 

35.000 

60,000 
5,000 
8,000 


250,000 


1,K5.«I 
15t,« 


ISO.  Ml 
12Q.W 


9,m^m 


Kumber. 


Vessels  bnflt  daring  1897 

Vessels  repaired  during  1887. 


IS 
400 


2to  ■ 
2to3S« 


The  above  fi^i^ures  show  an  increase  in  freight  over  the  amount  reported  fbr  Id96 
(143,500  tons)  of  106,500  tons. 
No  new  lines  of  transportation  are  reported  as  established  since  July  1,  18S7. 


E  zi. 


IMPROVEMENT  OF  BROWNS  CREEK,  SATVILLE,  LONG  ISLAND,  NEW 

YORK. 

Browns  Greek  is  a  small  stream  flowing  midway  between  the  villages 
of  Sayville  and  Bayport,  near  the  south  shore  of  Long  Laland,  and 
emptying  into  Oreat  South  Bay  about  11  miles  northeast  firom  Fire 
Island  Inlet. 

PROJECT  FOR  IMPROVEMENT. 

In  1890  a  project  for  improving  Browns  Greek  was  adopted,  under 
which  it  was  proposed  to  make  a  harbor  where  Ashing  boats  can  lie  in 
rough  weather,  by  widening  and  deepening  the  stream  up  to  the  high- 
way bridge,  making  it  100  feet  wide  and  4  feet  deep  at  mean  low  water, 
with  2  feet  greater  de[)th  at  the  entrance,  and  to  protect  the  entrance 
channel  by  jetties  on  either  side,  the  west  jetty  to  be  1,600  feet  long 
and  the  east  jetty  1,400  feet  long. 
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July  1, 1897,  the  west  jetty  had  been  made  492  feet  long  and  the  east 
jetty  438  feet;  the  dredged  channel  had  been  made  1,893  feet  long, 
1,400  feet  of  which  lay  inside  the  shore  line. 

Further  description  of  the  locality  and  project  is  printed  in  the 
Annual  Eeport  of  the  Chief  of  Engineers  for  1897,  pages  1111-1112. 

OPABATIONS  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1898. 

At  the  beginning  of  the  year  a  contract  for  dredging  was  in  force, 
under  which  work  had  been  begun  in  September,  1896,  and  suspended 
November  2, 1896.  The  contractor  had  dredged  about  5,000  cubic 
yards,  using  a  dipper  dredge,  which  he  found  incapable  of  placing  the 
material  on  the  bank  where  it  would  not  run  back  into  the  channel. 

Dredging  was  resumed  August  23,  .1897,  the  contractor  using  the 
pumping  plant  with  which  he  had  completed  the  dredging  at  Patchogue. 
Under  an  extension  of  contra<5t  work  was  continued  until  September 
18, 1897,  when  the  contract  was  completed.  A  detailed  examination 
made  at  completion  of  the  work  showed  that  the  total  amount  dredged 
under  the  contract  was  24,279  cubic  yards,  prism  measurement.  This 
included  so  much  of  the  5,000  cubic  yards  dredged  during  the  previous 
fiscal  year  as  had  not  run  back  into  the  channel. 

The  channel  of  100  feet  width  and  4  feet  depth  at  mean  low  water 
was  extended  1,100  feet,  to  a  point  about  2,500  feet  above  the  mouth  of 
the  creek,  and  shoals  in  and  near  the  entrance  were  removed. 

The  material  was  taken  up  with  a  centrifugal  pump,  forced  through 
iron  pipes,  and  deposited  upon  adjacent  salt  marshes  behind  low 
revetments  of  marsh  sod. 

PRESENT  CONDITION  OP  IMPROVEMENT. 

The  west  jetty  is  492  feet  long  and  the  east  jetty  438  feet  long,  both 
with  top  width  of  3  feet  at  1  foot  above  high  water,  and  both  partly 
covered  at  the  shore  end  by  accretion.    They  are  in  fair  condition. 

The  dredged  channel  is  2,993  feet  long,  with  depth  of  4  feet  at  mean 
low  water  and  width  of  100  feet.  About  2,500  linear  feet  of  the  chan- 
nel lies  inside  the  shore  line  and  is  frequently  used  for  night  and  winter 
anchorage,  by  small  oyster  boats.  Private  canals  aggregating  1,525 
feet  in  length  have  been  dredged  into  the  marsh  on  the  east  side  of  the 
wreck  for  additional  anchorage  and  for  business  purposes. 

PROPOSED  OPERATIONS. 

Future  appropriations  will  be  applied  to  maintaining  and  extending 
the  channel  and  completing  the  jetties  as  projected. 

Browns  Creek  is  in  the  collection  district  of  New  Tork.  The  nearest  ligbt-honse 
is  at  Fire  Island  Inlet,  about  11  miles  southwest.  The  nearest  works  of  defense  are 
the  fortifications  at  Willets  Point,  N.  Y.,  about  35  miles  west,  and  Fort  Hale,  Con- 
necticut, about  the  same  distance  northeastwardly. 

Money  statement. 

Jnly  1,  lSd7,  balance  unexpended $3,946.22 

June  30, 1898,  amount  expended  during  fiscal  year 3, 94  6. 22 

(Amount  (estimated)  required  for  completion  of  existing  project 21, 000. 00 
Amonntthat  can  be  profitably  expended  infiscal  year  ending  June  30,1900    10,  OOO.  00 
Submitted  in  compliance  with  reauirements  of  sections  2  of  river  and 
harbor  acta  of  1866  and  1867  and  of  sundry  ciyil  act  of  June  4^  1897. 
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Appropriations  for  improving  Browns  Greek  have  been 
follows: 


Application. 


JfltilM  and  dredging . 
Dredging 


Do. 
ToUl. 


Sept  IS,  ISM 
JidylS^iaaS 
Aiig.18.UM 
June  S,]SM 


s,eoi 

4.tN 


8^tN 


CONTRACT  IK  rORCS  DURING  THX  VlflCAL  TSAB  KHDIKG  JUMX  90,  1886. 

Contract  for  dredging  abont  23,000  cabio  yards,  at  15  oents  per  enbio  nrd^  priaa 
measorement:  name  of  contractor,  Kaafman  Simon, of  New  York  City;  d&te  of  eon- 
traot^  September  8,  1S96;  date  of  approval,  September  12. 1896;  date  of  befi:inniDg 
work,  September  29, 1896;  date  of  expiration,  November  30^  1896,  extended  to  Apni 
80, 1897,  and  subsequently  to  Septeniber  18, 1887:  date  of  oompletlon  of  ( 
SeptemW  18^1887. 


OOmtXRClAL  STATISTICS  VOR  THB  OALBNDAR 

IMgki  fMsivsd  aiid  Mpped. 

Artidee. 

BooeiveA: 

Coal,brle1c,ete .- 

OvBtera  received  by  water  and  eliipped  by  rail 

SW] 

Cl 
Vlah 

Total 


1897. 


3.600 

10 


isr.m 
as.<M 


S.1W 


V€$9eU  Miing  creek. 


daas. 


Kvmber. 


Bound 
tripa. 


TonnagA. 


Sailing  veaaela  with  oargoea ..... 

Yeaaela  for  repairs.. • 

TeaaaU  naing  oreelc  for  ahelter. . 


172 


7« 
173 


(•) 


f\nu. 
6   tofO 
2|tol5 
3|tofi0 


3taft 
3104 
Stof 


aTSfot  known. 

The  amount  of  freight  reported  above,  9,180  tons,  is  77,691  tons  less  thaa  reported 
for  1896. 
No  new  lines  of  transportation  are  reported  established  sinee  July  1, 1897« 


£  la. 
IMPROVEMENT  OP  CANAE8IE  BAY,  NEW  YORK. 

Oanarsie  Bay  is  the  northwest  part  of  Jamaica  Bay  at  and  in  fhml 
of  Oanarsie  Landing. 

PROJECTS  FOR  IMPROYBMENT. 

The  project  for  this  improvement,  adopted  in  1880,  and  subsequently 
modified,  consists  in  making  a  channel  from  deep  water  in  Jamaica  Bi^ 
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I  to  Oanar^ie  Landing,  to  be  6  feet  deep  at  mean  low  water  and  from  100 
to  150  feet  wide,  and  to  protect  it  by  two  parallel  dikes  near  its  enter 
end;  also  to  make  a  channel  4  feet  deep  to  connect  Ganarsie  Landing 

I      with  Island  Channel.    The  estimated  cost  is  $88,000. 

Further  descriptions  of  the  locality  and  the  project  for  improvement 
are  printed  in  the  Annual  Keport  of  the  Chief  of  Engineers  for  1897, 

l      page  1114. 

^  Up  to  Jnly  1, 1897,  two  pile  dikes  had  been  bnilt  and  maintained  on 

the  north  and  south  sides  of  the  channel  at  the  entrance  into  <<  Big 
Channel "  of  lengths,  respectively,  of  1,068  and  820  feet.  A  channel 
from  Canarsie  Landing  to  Big  Channel  had  been  dredged  6  feet  deep 
and  125  to  150  feet  wide;  a  channel  southwestward  to  Island  Chan^ 
nel  had  been  made  4  feet  deep  and  one  northeastward  to  Oophel 

\      Channel  had  been  made  5  feet  deep.- 

>  OPEBATIONS  DUBINa  THE  flSOAL  TEAB  ENDING  JUNE  30,  189& 

I 

No  work  was  done. 

PRESENT  CONDITION  OF  IMPROVEMENT. 

The  two  pile  dikes  built  at  the  east  entrance  of  the  main  channeil  to 
Canarsie'Landing  are  in  fair  condition.  The  north  dike  is  1,058  feet 
long,  50  feet  being  a  return  at  the-  east  end.  It  is  mainly  of  creosoted 
timber.  The  channel  face,  for  a  linear  distance  of  20  feet  near  the  outer 
end,  has  been  broken  down  by  the  ice  and  the  stone  filling  released. 
The  south  dike  is  820  feet  long.  It  is  not  creosoted,  and  many  of  the  piles 
are  worm-eaten. 

The  stone  filling  in  both  dikes  has  settled  slightly. 

The  dredged  channel  from  Canarsie  Landing  to  <^Big  ChanneF  in 
Jamaica  Bay  has  been  made  125  to  150  feet  wide  and  full  6  feet  deep  at 
mean  low  water,  and  the  channel  northeastwardly  to  Gophel  Channel 
has  been  dredged  5  feet  deep  and  about  50  feet  wide.  The  channel 
southwestwardly  from  Canarsie  Landing  to  Island  Channel,  dredged  4 
feet  deep,  has  shoaled  to  3  feet  depth  or  less. 

PROPOSED  OPERATIONS. 

Future  appropriations  will  be  applied  to  keeping  the  dikes  in  repair 
and  to  maintaining  and  widening  the  dredged  channels.  Except  for 
widening  the  dredged  channels  in  places,  the  project  for  improvement 
is  completed. 

Canftraie  Bay  is  in  the  ooUeotion  dlBtriot  of  New  York.  The  nearest  light-house 
is  on  the  west  end  of  Coney  Island,  abont  7  miles  to  the  southwest.  The  nearest 
work  of  defense  is  Fort  Hamilton,  New  York  Harbor. 

Money  statement. 

July  1, 1897, balance  nnezpended $529.41 

July  1, 1898,  balance  unexpended • 629.41 

{Amonnt  (estimated)  required  for  completion  of  existing  project 23, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  ane  30, 1900  10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  oiyil  act  of  June  4, 1897. 
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Appropriations  for  improving  Oanarsie  Bay,  New  York,  have  been 
made  as  follows: 


Applicatioo. 


Date. 


Constniotliiie  north  dike,  about  1,000  feet 

Dredging  eaat  channel,  repairing  north  dike  with  crib  at  east  end. 

Dredging  east  ohtinnel,  extending  north  dike  60  feet 

Dredging  eant  channel,  boilding  tenth  dike  820  feet 

Dredging  eaet  and  ■ontht^eet  channels 

Dredging  eaet  channel,  repaira  north  dika 

Dredging  eant  and  aonthweat  ohannela 

Repairs  of  dike,  dredging 

Dredging 


Jane  14,  mo 
Mar.  S.188I 
Ang.  2,1882 
July  5.1884 
Ang.  ft.l88S 
Aug.  U.  1888 
Sept.  19. 1880 
July  18.1892 
Ang.  18, 1894 
Jane  3,1896 


Total. 


919.M 

3,m 
i,m 

19.W 
1I,M 
5.000 
5.000 
1000 
lfl,OOI 


No  contract  for  this  work  has  been  in  force  during  the  fiscal  year 
ending  June  30, 1898. 


OOMMEUCIAL  STATISTICS. 


A  statement  of  commerce  for  the  year  1897  has  been  asked  for,  bat  not  yet  reesTed. 
For  tho  year  1896  the  reports  showed  a  tonnage  of  50|087  tons  of  freight^  Tallied 
at  $427,375. 


E  13. 


IMPROVEMENT  OF  BAY  RIDGE  CHANNEL,  THE  TRIANGULAR  AREA  B& 
TWEEN  BAY  RIDGE  AND  RED  HOOK  CHANNELS,  AND  RED  HOOK  AND 
BUTTERMILK  CHANNELS,  IN  THE  HARBOR  OF  NEW  YORK. 

The  main  channel  from  the  Narrows  to  the  East  Eiver,  New  York 
Harbor,  passes  to  the  west  and  northwest  of  Governors  Island.  It  has 
natural  depths  of  35  feet  or  over  and  generally  an  ample  width.  There 
is  an  eastern  channel  which  skirts  the  Brooklyn  water  front,  extending 
northwardly  from  Bay  Ridge,  crossing  Gowanns  Bay,  rounding  Bd 
liook,  and  thence  by  way  of  Buttermilk  Channel  connecting  with  the 
East  River.  The  lower  part  of  this  channel  from  Bay  Ridge  to  Brie 
Basin  had  natural  depths  of  from  7  to  12  feet.  Opposite  €k>wana8  Baj 
it  was  separated  from  the  main  channel  of  the  harbor  by  a  large  shoal 
of  about  9  feet  depth;  the  upper  part  had  a  depth  of  26  feet  in  a  chan- 
nel 300  feet  wide  or  more,  but  crooked,  and  on  account  of  the  rapid  cor- 
rent  and  the  large  amount  of  traffic  in  and  near  its  junction  with  the 
East  River  it  was  formerly  regarded  as  one  of  the  most  difficult  places 
to  navigate  in  New  York  waters.  The  line  of  docks  along  the  water 
front  of  this'  east  channel,  and  especially  in  the  upper  part,  from  the 
Brooklyn  Bridge  to  Red  Hook,  is  one  of  the  most  important  in  Kev 
York  Harbor. 

PBOJKOTS  FOB  IHPBOYEMBNT. 

Prior  to  1896  this  improvement  was  carried  on  under  two  separate 
titles:  Improvement  of  Buttermilk  Channel,  New  York  Harbor,  which 
included  the  removal  of  Buttermilk  and  Red  Hook  shoals,  and  improve- 
ment of  Gowauus  Bay,  New  York  Harbor,  which' included  Bay  Bidge 
and  Red  Hook  channels  and  the  triangular  area  between  them,  and 
also  Gowauus  Greek  Channel. 

In  1872  a  survey  of  Buttermilk  Channel  was  made,  and  under  the 
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river  and  harbor  act  of  1880  a  project  was  adopted  for  removing  the 
eastern  part  of  the  north  shoal,  called  Buttermilk  Shoal,  to  a  depth  of 
26  feet  at  mean  low  water.  The  project  was  sabseqnently  extended  to 
include  the  removal  of  the  entire  shoal,  which  was  accomplished  July 
3, 1891,  at  a  total  cost  of  (321,000.  The  amount  dredged  from  this  shoal 
was  1,269,484  cubic  yards.  In  1890  a  preliminary  examination  of  But- 
termilk Channel  was  made,  and  under  the  river  and  harbor  act  of  1892 
a  project  was  adopted  for  removing  the  south  shoal,  Red  Hook  Shoal, 
to  a  depth  of  26  feet  below  mean  low  water,  estimated  to  require  the 
removal  of  1,484,048  cubic  yards  of  sand  and  small  bowlders  overlying 
clay,  at  a  total  cost  of  $529,000,  of  which  $25,000  from  previous  appro- 
priations remained  available.  This  plan  did  not  contemplate  dredging 
nearer  to  the  dock  line  than  50  feet,  thus  widening  the  natural  channd 
by  about  1,000  feet. 

Up  to  July  1, 1896,  under  this  project  519,954  cubic  yards  had  been 
dredged  from  Bed  Hook  Shoal,  cutting  off  the  outer  end  of  the  shoal 
and  widening  the  26-foot  channel  by  600  feet. 

A  survey  of  Gowanus  Bay  was  made  in  1880,  and  under  the  river 
and  harbor  act  of  1880  a  project  for  improvement  was  adopted  which, 
as  modified  by  the  river  and  harbor  acts  of  1890  and  1894,  consisted  in 
dredging  Bed  Hook  Channel  (from  Erie  Basin  entrance  to  the  foot  of 
Henry  street)  to  a  width  of  400  feet  and  depth  of  26  feet  at  mean  low 
water;  Gowanus  Creek  Channel  (from  Henry  street  to  Percival  street) 
to  a  width  of  250  feet  and  depth  of  21  feet;  Gowanus  Canal  (from  Per- 
cival street  to  the  Hamilton  Avenue  Bridge)  to  a  width  of  200  feet  and 
depth  of  18  feet;  Bay  Bidge  Channel  (from  Henry  street  and  Twenty- 
eighth  street  to  the  26foot  curve  opposite  Bay  Ridge)  to  a  width  of 
800  feet  and  depth  of  26  feet,  and  the  triangular  area  between  Bay 
Bidge  and  Bed  Hook  channels  to  a  maximum  width  of  900  feet  and 
depth  of  26  feet.  The  total  estimated  cost  of  this  work  was  $1,124,400. 
Under  this  project,  up  to  July  1, 1896,  Bed  Hook  Channel  had  been 
made  200  feet  wide  and  26  feet  deep,  an  additional  150  feet  of  width 
being  made  21  feet  deep;  Gowanus  Creek  had  been  made  21  feet  deep 
between  the  harbor  lines;  Gowanus  Canal  had  been  made  12  feet  deep; 
Bay  Bidge  Ch9,nnel  had  been  made  175  to  2Q0  feet  wide  and  26  feet 
deep,  and  an  additional  width  of  175  to  200  feet  had  been  made  21  feet 
deep.    Ko  work  had  been  done  upon  the  triangular  area. 

By  the  terms  of  the  river  and  harbor  act  of  1896  the  Bay  Bidge  and 
Bed  Hook  channels,  the  triangular  area  between  them,  and  the  Butter- 
milk Channel  were  consolidated  into  one  improvement,  together  with  a 
small  improvement  of  Gowanus  Canal,  and  the  project  for  this  work 
now  consists  in  dredging  channels  of  26  feet  depth  at  mean  low  water, 
with  widths  as  follows:  For  Bay  Bidge  Channel,  800  feet;  for  the  tri- 
angular area  between  Bay  Bidge  and  Bed  Hook  channels,  maximum 
width  900  feet;  for  the  Bed  Hook  Channel,  400  feet;  for  Buttermilk 
Channel,  at  Bed  Hook  Sboal,  1,000  feet,  and  for  dredging  Gowanus 
Canal  from  Percival  street  to  Hamilton  Avenue  Bridge  to  the  extent 
of  $5,000,  at  a  total  estimated  cost  of  $837,000. 

Under  this  consolidated  project,  up  to  July  1,  1897,  872,617  cubic 
yards  of  material  had  been  dredged,  widening  Bay  Bidge  Channel 
below  Forty-third  street  625  feet,  making  it  800  feet  wide,  and  above 
Forty-third  street  widening  it  about  80  feet  and  making  it  270  feet 
wide,  and  the  projected  work  in  Gowanus  Canal  had  been  completed. 

Harbor  lines  in  Gowanns  Bay  and  Buttermilk  Channel  were  estab- 
lished by  the  Secretary  of  War  March  4, 1890.  These  harbor  lines  in 
the  Gowanus  Creek  Channel  were  slightly  modified  by  act  of  Congress 
passed  June  3, 1896. 
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OPERATIONS  DURING  THE  FISCAL  TEAR  ENDING  JUNE  30,  18d8u 

At  the  beginDing  of  the  year  dredging  was  in  progress  nnder  a  con- 
tinuing contract  entered  into  with  the  W.  H.  Beard  Dredging  Company, 
of  New  York  City,  ander  date  of  October  6, 1896,  approved  by  tike  Chief 
of  Engineers  October  15, 1896. 

Work  has  been  continaed  without  intermission  and  during  tiie  year 
1,499,462  cubic  yards  of  material  have  been  dredged,  as  follows: 

Cabie  yards. 

From  Bay  Ridge  ChanDel 574^346 

From  the  triangular  area 659.799 

From  Bed  Hook  Channel 965^317 

Total 1,499, 463 

Bay  Eidge  Ohanuel  has  been  made  the  full  depth  and  width  (26  feet 
and  800  feet)  from  its  lower  end  to  its  junction  with  Bed  Hook  Channel; 
the  triangular  area  has  been  made  the  fdll  depth  and  width  (26  and  900 
feet)  over  its  whole  area  between  Bay  Eidge  and  Bed  Hook  channels; 
Bed  Hook  Channel  has  been  made  the  full  depth  and  full  or  part  widfli 
(26  and  400  feet)  in  several  sections  south  and  east  of  Brie  Basin 
Entrance,  where  work  is  in  progress. 

The  number  of  dredges  employed  on  this  work  during  the  year  has 
ranged  from  two  to  six. 

PBBSENT  OONDITION  OF  IHPBOVEMENT. 

Bay  Eidge  Ohannel  has  been  dredged  800  feet  wide  and  26  feet  deep 
at  mean  low  water  throughout  its  entire  length. 

The  triangular  area  between  Bay  Kidge  and  Bed  Hook  channels  has 
been  dredg^  26  feet  over  the  whole  area. 

Bed  Hook  Channel  has  been  dredged  26  feet  deep,  with  widths  of  400 
feet  or  less  where  work  is  now  in  progress. 

All  of  these  channels  have  shoaled  in  places  from  1  to  2  feet. 

PBOPOSED  OPEBATION& 

Under  the  contract  now  in  force,  with  the  available  ftinds  and  with 
such  appropriations  as  may  be  made,  it  is  proposed  to  complete  the 
dredging  contemplated  by  the  project  and  to  remove  such  shoids  as 
have  formed  or  may  form  in  these  channels. 

These  channels  are  in  the  collection  district  of  New  York,  of  which  New  York  City 
is  the  port  of  entrv.  The  nearest  light-honse  is  the  statne  of  Liberty  Enlightening 
the  World,  on  Bedloes  Island,  abont  li  miles  west.  The  nearest  work  of  &feikM  is 
Fort  Colombos,  (Governors  Island,  New  York. 

Money  statements. 

FOR  BAY  BIDGB,  BED  HOOK,  AND  BUTTERMILK  CHAmnEIA. 

July  1, 1897,  balance  unexpended $455^560.31 

Amount  appropriated  by  sundry  civil  act  approved  Jnly  1, 1896 130, 000. 00 

585,560.31 
Jane  30, 1898,  amoont  expended  daring  fiscal  year • 193, 770. 74 

Jnly  1, 1898,  balance  unexpended 891,789.57 

July  1,  1898,  outstanding  fiabilities *. $59,847.89 

Joly  1, 1898,  amoont  oovered  by  uncompleted  contracts 172, 030. 68 

281,878.07 

July  1, 1898,  balance  available ...•••••..  158^911.60 
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mPBOVINa  ORAUHBL  IN  QOWAKU8  BAT,  NEW  YOBK. 

Jnly  1,1897,  balaooe nnexpended $1,059.00 

Jane  90, 1898,  amount  expended  during  fiscal  year 1,059.00 

IMPROVIHa  BUTTBBMIUC  CHANin&L,  NEW  YORK. 

Jnly  1, 1897,  balance  nnexpended $2,387.82 

.  Jaly  1, 1898,  balance nnezpended 2,887.32 

Appropriations  for  improying  Bay  Bidge  and  Bed  Hook  channels, 
and  the  triangalar  area  between  them,  and  Battermilk  Channel,  New 
York  Harbor,  have  been  made  as  follows: 


Far  prwUmB  projeeU. 


Date. 

Amount. 

.      AppUcatknL 

Bnttermilk 
Channel,  in- 

tennilkand 
Bed  Hook 

VkOAlS. 

and  Gtowanos 

Creek  ohan- 

nela. 

Dredirinff 

June  14, 1880 
Mar.   4,1881 
Aug.  2,1882 
Jiiiy   6,1884 
Aug.  6,1886 
Aug.  11, 1888 
Sept.  10, 1800 
Jiiy  18,1802 
Aug.  18. 1894 

$60,000 
60,000 
60,000 
10,000 
66.250 

100,000 

^^Tr;r"!i"rj;"";™";"i"""!!:::;:"'i;i"i" 

$40,000 

20,000 

5,000 

7.500 

60,000 

Do   

Do 

Do 

Do 

Do   

160,000 

Do 

100,000 
60.000 

198.600 

Do 

150,000 

Total 

486,250 
100 

641,100 

BMMiiTed from othmr aonrcoi ............................... 

Total 

406,860 

641,100 

Total  fat  prerions  prqjeote,  InelndJng  dredging  in  Gowaniu  Canal,  f  1,187.460. 

For  present  prcjeds. 


Application. 


Date. 


Amonnt. 


Dredging  ... 

Do.*'.'.*;; 

Total. 


June  8,1896 
June  4,1897 
Jnly   1,1898 


$200,000 
850,000 
130,000 


680,000 


OOITTRACrr  IK  FOKCB  DURINO  THE  FISCAL  YEAR  ENDING  JUNE  30,  1898. 

C<mtract  for  dredging  about  3,000,000  oablo  yards  from  Bay  Ridge  Channel,  the 
triaDgnlar  area  between  Bay  Ridge  and  Red  Hook  channelB,  from  Red  Hook  Channel 
and  Gowanns  Canal,  at  14  cents  per  onbic  yard,  measured  in  scows,  and  about 
1,000,000  cubic  yards  from  Red  Hook  Shoal,  Buttermilk  Channel,  at  21  cents  per 
cubic  yard,  measured  in  scows.  Name  of  contractor,  The  W.  H.  Beard  Dredging 
Co.,  New  York  City;  date  of  contract,  October  6,  189i6;  date  of  approval,  October 
15, 1896 ;  date  of  beginning  work,  October  20, 1896 ;  expiration  of  contract,  indefinite ; 
the  contract  provides  for  oompletion  of  the  project  whenever  appropriatiouB  are* 
made  for  the  purpose. 
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OOMICBBCIAL  0TATI8TIC8  FOB  THB  CAIXNDAR  TSAR  1897. 

Freight  reeHved  and  $Mpped  fry  waUr. 


▲mmmte. 


▼ftlne. 


Bftj  RidM  Channel  (Sixty-ninth  to  Twenty-eighth  street) 

Eecelpte 

Shiproente 

Bed  Hook  Channel  (Henry  street  to  Rod  Hook} : 

Receipts , , 

Battermilk  Channel  (Red  Hook  to  Atlantlo  avenue) : 

Receipts 

Bhlpmenta 

Total 


608.  oao 

126,623 

6.802,290 
«,  284. 800 


$8.822.2M 
8.177.427 


227, 192, 602 
S17.6910N 


12.853.171 


602,821^281 


VetaeU,  not  inoluding  tug$  or  ferry-boata. 

Nomber. 

Draft. 

Tonnaga. 

Bay  Ridge  Channel  (Sixtyninth  to  Twenty-eighth  street) : 

Steam ..•• 

021 
1,004 
2.400 

12 

1,486 

044 

22,646 

JFWt. 

6to22 
6to20 
6tol2 

Hmu. 

60  to  UOOO 

Sail 

25  to  1.000 
75  to  000 

Barges , 

Red  Hook  Channel  (Hoory  street  to  lied  Hook) : 

Sail 

Battermilk  Channel  (Red  Hook  to  Athuitio  avenue) : 

Steam 

18  to  20 
12  to  20 

1,000  to  6, 800 

Sail 

600  to  3.000 

Banraa ....... ..ax... ...... ....a...  .....  ..^ 

Total 

40,461 

The  above  InclndeB  only  frei^hte  received  and  ohipped  at  the  docks.  The  coal 
businooo  of  Red  Hook  Channel  in  1896  ia  reported  in  1897  as  done  in  Qo wanna  Creek, 
just  above  Red  Hook  Channel.  The  reports  for  Bnttermilk  Channel  for  1897  as 
received  gave  amonnts  from  Red  Hook  to  the  Brooklyn  Bridge;  they  are  rednced 
to  a  north  limit  at  Atlantic  avenue,  to  compare  with  prevlona  reports. 

In  addition  to  the  above,  2,731,433  tona  of  freight  are  reported  as  passing  through 
these  channels  into  Gowanns  Creek  and  Gowanus  Canal,  carried  in  14,825  vessels  of 
4  to  23  feet  draft.  Additional  freights  pass  through  these  ohannels,  the  amounts  of 
whiioh  theso  is  no  means  of  estimating. 


E  14. 

IMPROVEMENT  OP  GOWANUS  CREEK  CHANNEL,  NEW  YORK. 

Gowanus  Creek  was  origiDally  a  tidal  inlet  in  the  soathem  part  of  the 
city  of  Brooklynyemptying  into  Gowanns  Bay.  This  creek  has  been 
improved  by  the  United  States  as  part  of  the  improvement  of  Gowanns 
Bay,  and  for  the  pnrpose  of  the  improvement  the  Gowanus  Greek  Chan- 
nel has  been  defined  as  extending  from  the  junction  of  the  Bay  Ridge 
and  Bed  Hook  channels,  opposite  Henry  street,  Brooklyn,  and  Twenty- 
eighth  street,  South  Brooklyn,  eastwardly  to  the  foot  of  Percival  street, 
that  part  of  the  creek  east  of  Percival  street  being  called  Gowanns 
Canal. 

In  1880,  before  improvement  by  the  United  States,  Gowanns  Greek 
Channel  had  an  available  depth  of  about  11  feet  at  mean  low  water 

PBOJBOTS  FOR  IMPBOVEHBNT. 

A  survey  of  Gowanus  Creek  and  Bay  was  made  in  1880,  and  in  1881  a 
project  for  improvement  was  adopted  providing  for  a  channel  in  Gowanns 
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Greek  18  feet  deep  at  mean  low  water  and  200  feet  wide,  which,  with  the 
Oowanus  Bay  channels,  was  estimated  to  cost  1182,500.  After  the  depth 
had  been  made,  under  the  terms  of  the  river  and  harbor  act  of  1888,  the 
project  was  extended  to  provide  for  a  depth  of  21  feet  at  mean  low 
water.  This  depth  was  made  between  the  harbor  lines  on  either  side  of 
the  creek,  under  the  river  and  harbor  act  of  1892,  and  the  project  was 
completed.  At  the  time  of  completion  of  the  project  $491,100  had  been 
appropriated  for  and  expended  upon  the  several  channels  in  Gowanns 
Bay.  It  is  estimated  that  about  $75,000  of  this  sum  was  applied  to  the 
Gowanus  Creek  Channel. 

Under  the  river  and  harbor  act  of  1896,  appropriating  $25,000  for 
improving  Gowanus  Greek  Channel,  New  York,  by  deepening  the  same 
to  26  feet  at  mean  low  water  from  the.foot  of  Percival  street  to  its  junc- 
tion with  the  Bed  Hook  Channel,  a  project  was  adopted  for  making 
Gowanus  Creek  Channel  26  feet  deep  at  mean  low  water,  at  an  estimated 
cost  of  $70,000. 

Harbor  lines  for  part  of  New  York  Harbor,  including  the  Gowanus 
Creek  Channel,  were  established  by  the  Secretary  of  War  March  4, 1890. 

OPERATIONS  DUBINa  THB  FISCAL  YEAR  ENDING  JUNE  30,  1898. 

At  the  beginning  of  the  year  dredging  was  in  progress  under  a  con- 
tract for  removal  of  about  91,600  cubic  yards  of  material,  entered  into 
March  20, 1897,  with  Henry  S.  Beard,  of  New  York  City.  Dredging 
was  continued  until  July  17, 1897,  when  the  contract  was  completed; 
the  amount  of  material  dredged  during  the  fiscal  year  was  16,073  cubic 
yards. 

The  total  amount  dredged  under  the  contract  was  91,490  cubic  yards, 
and  the  channel  of  Gowanus  Creek  throughout  its  entire  length  from 
Twenty-eighth  street  to  Percival  street,  a  distance  of  3,000  feet,  was 
made  125  feet  wide  and  26  feet  deep  at  mean  low  water  where  the  depths 
had  been  20  to  22  feet. 

PRESENT  CONDITION  OF  IMPBOVEMENT. 

Under  previous  projects  Gowanus  Greek  was  dredged  to  21  feet  depth 
at  mean  low  water  between  the  harbor  lines  on  either  side.  Under  the 
present  pi'oject  the  channel  has  been  deepened  to  26  feet  for  a  width 
of  125  feet 

PBOPOSED  OPERATIONS. 

Future  appropriations  will  be  applied  to  widening  the  channel,  as 
proposed  in  the  project. 

Gowanas  Creek  is  in  the  coUection  district  of  New  York.  The  nearest  light-house 
18  the  statue  of  Liberty  Enliffhtenuig  the  World,  on  Bedloes  Island,  New  York 
Harbor.  The  nearest  work  of  defense  is  Fort  ColnmbuB,  Governors  Island,  New 
York. 

Money  statement 

July  1, 1897,  balance  unexpended $13,870.50 

June  30, 18SK8,  amount  expended  during  fiscal  year 12, 829. 31 

July  1, 1898y  balance  unexpended 1, 041. 19 

(Amount  (estimated)  required  for  completion  of  existing  project 45, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1900    25, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 
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AppropiiatioDB  for  GtowanuB  Greek  Ohanne!,  New  York,  have  beoi 
made  as  follows: 


▲ppllofttioii. 


F6r  proTlooa  pn^^eto:  Parto  of  the  ftpproprlatioiM  for  Gowaniu  Bar  oliaa- 
nelii,  applied  to  Gowanoe  Oreek,  eaomated  to  amoiut  to  about  f7S,000; 
dredging  to  21  feet  depth. 

For  the  preeoDt  prqject :  Dredging  26  feet  deep 


Mar.8,lS81, 
joJulyU. 
188S. 

Jnne  3,  ISM 


fl^M 


Total. 


CONTBACT  nr  FOBCB  DURING  THB  VISOAI.  TSAR  SNDIKG  JOBS  90,  1898. 

Contract  for  dredging :  Aboat  91,600  cable  yardSy  at  24  cents  per  enbio  yard  far  sand, 
etc.,  and  $I2per  cubic  yard  for  bowlders  of  one-half  cnbic  yard  or  over;  name  of 
contractor,  Henry  8.  Beard,  of  New  York  Citjr;  date  of  contract,  March  90, 1897; 
date  of  approval,  March  25,  1897;  date  of  beginninff  work,  April  6^  1897;  dale  o^ 
expiratioDi  September  80, 18^;  contract  completed,  July  17, 1897. 


OOMMSKCIAI.  STATISTICS  FOR  THR  GALBNDAR  TRAR  1897. 


CargoM. 

T^ine. 

^itaH. 

BaoelDta:  OoaL  Inmher.  ateeL  and  general  menhaiidiM 

16«.964 
66.388 

Xotal 

216,  S68 

>;«,» 

V0$$0l$  9mgageA  in  oiove  wmmwe^. 


Number* 


ImSoi. 


Sail 
Bargee,  etc 

Total 


768 

960 

8,887 


6tol8 

iioaa 

4tol3 


75iDl,l» 
100  to  3. 19 
60ta    «• 


6,006 


The  above  refors  to  freight  nnloaded  along  GowannB  Creek,  and  is  5,896  tons  Issb 
than  reported  for  1896. 

In  addition  to  this  there  was  carried  through  the  creek,  to  otfromGowanasCaBsL 
2,083,680  tons  of  freight,  in  7,405  vessels  of  4  to  12  feet  draft.  Also  490,789  ton  of 
coal  and  lomber  was  taken  Into  Columbia  Basin,  lost  inside  the  entrance  of  Gowanns 
Creek,  there  to  be  assembled  into  tows  and  dispatched  to  destinationB;  this  wos 
reported  as  in  Bed  Hook  Channel  in  1896. 

Ao  new  lines  of  transportation  are  reported  as  established  since  July  1, 1897* 


E15, 
IMPROVEMENT  OF  NEWTOWN  CREEK,  NEW  YORK. 

Newtown  Oreek  is  a  tidal  stream  about  4  miles  long,  extending 
northerly  a^d  westerly  through  Brooklyn,  K  Y.,  and  emptying  in  the 
East  Biver  opposite  Thirty-fourth  street. 

The  mean  rise  of  tide  in  the  creek  is  about  4^  feet. 
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PROJECTS  FOR  IMPROYBMENT. 

The  first  project  for  improvement,  adopted  in  1881,  and  snbseqaently 
extended,  proposed  a  channel  of  varying  widths  and  depths  fix>m  the 
month  of  the  creek  np  to  the  Metropolitan  Avenne  crossings  in  both 
the  east  and  west  branches. 

By  the  terms  of  the  river  and  harbor  act  of  1896  this  project  was 
modified  so  as  to  provide  for  a  channel  uniformly  125  feet  wide  and  18 
feet  deep  at  mean  low  water  up  to  the  Metropolitan  Avenue  bridges, 
at  an  estimated  cost  of  $450,000. 

Up  to  July  1, 1897,  this  channel  had  been  dredged  to  a  point  2,735 
feet  above  the  Greenpoint  Avenue  Bridge,  being  about  2  miles  above 
the  mouth  of  the  creek,  except  in  and  close  to  the  draws  of  the  Vernon 
Avenue  and  Oreenpoint  Avenue  bridges,  whdre  work  was  delayed  to 
admit  of  rebuilding  or  protecting  the  bridge  piers. 

Further  details  of  previous  projects  are  printed  in  the  Annual  Beport 
of  the  Ohief  of  Engineers  for  1896,  pages  760-761. 

OPERATIONS  DURINO  THE  FISCAL  TEAR  ENDINa  JUNE  30,  1898. 

At  the  begmning  of  the  year  dredging  was  in  progress  under  a 
contract  for  the  completion  of  the  project  entered  into  with  John  H. 
Fenner,  of  Jersey  City,  N.  J.,  October  20, 1896. 

Dredging  was  continued  during  the  entire  fiscal  year,  removing 
423,587  cubic  yards  of  sand,  etc.,  and  95.54  cubic  yards  of  bowlders, 
each  of  one-half  cubic  yard  volume  or  over.  The  channel  of  125  feet 
width  and  18  feet  depth  was  extended  to  the  junction  of  the  two 
branches  of  the  creek  a  further  distance  of  5,450  feet,  and  thence  up 
the  west  branch  for  900  feet,  and  up  the  east  branch  for  1,000  feet. 
The  channel  through  the  north  draw  of  Greenpoint  Avenue  Bridge  was 
also  made  18  feet  deep;  dredging  in  the  immediate  vicinity  of  the  draw 
of  Grand  Street  Bridge,  east  branch,  was  deferred  to  aJlow  the  city 
time  to  strengthen  the  bridge  piers.    Dredging  is  still  in  progress. 

PRESENT  CONDITION  OF  IMPROVEMENT. 

The  channel  has  been  made  18  feet  deep  at  mean  low  water  and  125 
feet  wide  firom  the  mouth  of  the  creek  to  and  above  Grand  Street 
Bridge  over  the  east  branch,  and  to  a  point  900  feet  up  the  west  branch, 
except  in  and  close  to  the  draw  of  the  Yemon  Avenue,  Greenpoint 
Avenue,  and  Grand  Street  bridges,  where  dredging  was  postponed  to 
admit  of  rebuilding  or  protecting  the  bridge  piers. 

In  many  places  where  the  banks  of  the  dredged  channel  are  high 
the  sides  of  the  channel  have  shoaled  from  1  to  3  feet.  The  contract 
in  force  provides  for  removal  of  these  shoals. 

PROPOSED  OPERATIONS. 

Under  the  contract  now  in  force,  and  with  the  funds  already  appro- 
priated, the  project  for  a  channel  125  feet  wide  and  18  feet  deep  at  mean 
low  water  will  be  completed. 

Newtown  Creek  is  in  the  ooUeotion  district  of  New  York,  of  which  New  Tork  Cit^ 
is  the  port  of  entry.  The  nearest  light-hoiise  is  on  Blackwells  Island,  New  York 
Harbor.  The  nearest  work  of  defense  is  Fort  Colambns,  Governors  Island,  New 
York  Harbor. 
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Money  statement 

Jaly  1, 1897,  balance  unexpended $192,046.» 

Jane  30, 1888,  amoont  expended  daring  fiscal  year 69,71131 

Jaly  1, 1898, balance  unexpended 122,S34.(» 

Jaly  1,1898,  outdtanding  liabilities $18,079.94 

July  1, 1898,  amoant  covered  by  uncompleted  contracts 93, 1&4. 87 

111,244.81 

July  1, 1898*  balance  available 11,089.3 

Appropriations  for  Newtown  Greek  have  been  made  as  follows: 


Application. 


Data. 


Dredebig  below  Yornoii  syodim  . 


"Ul 


Dredffbig  entranoo  to  Metropolitan  avenae. 


Do. 


Dredging  entranoe  to  Metropolitan  avenue  and  Bnglish  KUle  . 
Dredfring  en tranoe  to  Metropolitan  avenue 

Dredging 

Dredging  (not  yet  expended) 


Total. 


June  14. 1880 
Aoc.  2.1883 
July  5. 1881 
Aug.  5.1886 
Ang.  11,1H88 
Scpl  19. 1890 
July  13. 189S 
Au^.  18. 1894 
June  .%  1896 
June   4,1897 


I 


$14lW 
15,601 
20.001 

3SlM 
3fi.M 

18.60 


CONTRACT  IK  FORCE  DURING  THR  FISCAL  TEAR  RNDING  JUNK  30,  1896. 

Dredging  about  965,000  cubic  yards  of  material,  at  17|  cents  per  cubic  yard,  aod 
removing  bowlders  of  one-half  cubic  yard  volume  or  over,  at  $8  per  enbie  yard. 
Name  of  contractor,  John  H.  Fenner,  of  Jersey  City,  N.  J. ;  date  of  contract,  Octobtf 
20,  1896;  date  of  approval,  October  21,  1896;  date  of  beginning  work,  November  12, 
1896;  expiration  of  contract,  October  31,  1898. 


OOMMBRCIAL  STATISTICS  FOR  THE  CALENDAR  TEAR  1897. 

FrmghtB  received  and  shipped  hy  water. 


Tons. 

BstiDflled 
raloe. 

Received 

2,4^561 
825. 99S 

$29, 9B8.su 

Shipped      

Total    .........«..-T "T-r T,r -- 

8,228,544 

5i,4J«.ia 

This  freight  consists  of  coal,  lumber,  building  materials,  petroleum  prodacti» 
chemicals,  and  miscellaneous  goods. 

In  addition,  there  were  about  420,000  tons  of  cellar  excavations  and  street  clean- 
ings received  for  HUing  low  lands. 

VesseU  engaged  in  above  oommei^ce. 


Kind  of  vessels. 


Komber, 


Draft, 
loaded. 


Tonnage. 


Steamers,  tun  not  included 

Bailittg  vessels 

Barges,  etc 

Total 


l,0<tt 
1,788 
12,828 


6  to  19 
6  to  19 
6  to  12 


15,404  , 


Tons, 

120tol9» 

sotoiase 
100  to   w 


The  above  record  of  f^eiglits  received  and  shipped  shows  an  increase  of  A&fi& 
tons  ovor  th*^  flpfuros  reportod  for  1896. 
No  new  lines  of  transportutiou  are  repurtod  eHtablinhed  siuoe  July  1, 1897. 
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£  l6. 

REMOVING  SUNKEN  VESSELS  OR  CRAFT  OBSTRUCTING  OR  ENDANGERING 

NAVIGATION. 

1.  Wreck  in  Newtown  Oreek^  New  York^  about  450  feet  above  Meeker 
Avenue  Bridge. — This  wreck  had  been  lying  near  the  channel  of  New- 
town Creek  for  several  years,  and  only  became  an  immediate  source  of 
danger  to  navigation  when  the  channel  was  being  widened  and  deepened 
under  authority  of  the  river  and  harbor  act  of  June  3,  1896. 

An  allotment  of  $200  was  made  for  removing  the  wreck;  proposals 
were  invited  and  three  bids  were  received,  all  of  which  were  considered 
too  high  and  were  rejected.  A  subsequent  offer  of  the  Baxter  Wreck- 
ing Company  to  remove  the  wreck  for  the  sum  of  $200  was  accepted. 

August  27, 1897,  the  wreck  was  lifted  bodily  and  was  floated  away 
to  the  contractors'  wrecking  yards  in  Weebawken,  N.  J.  There  was 
nothing  of  value  on  the  wreck. 


Ahstraot  ofj^ro^saU  for  removing  wreck  in  Newtown  Creeik,  New  York,  reee^ed  hf  Maj, 
'  .  Adama,  Corps  of  Engineers,  New  York  City,  August  23, 1877. 


Name  and  address  of  bidders. 


S       *    Kenitt  6l  Cbapman  Derrick  and  Wrecking  Co..  27  Willinro  street,  Now  York  City . 

r  John  H.Fenner,  Fuller  Building,  Jersey  Citv,  N.J 

a  Baxter  Wrecking  Co.,  308  West  street,  New  York  City 


Price. 


$573.00 
250.00 
280.00 


All  bids  rejected  as  ezcessivoly  high. 


E  17. 

modification  of  harbor  lines  on  the  east  side  of  east  river 
at  long  island  city  from  the  canal  of  the  devoe  manufac- 
turing company  to  newtown  creek. 

New  York  Sugar  Refining  Company, 

Long  Island  City^  December  13^  1897. 
Dear  Sir:  Ab  owners  of  the  property  fronting  on  the  East  River  in 
Long  Island  City,  State  of  New  York,  we  respectfully  ask  for  an  amend- 
ment to  the  pier  line  on  map  inclosed  herewith,  dated  January,  1890, 
entitled  '^Pierhead  and  bulkhead  line  of  the  easterly  shore  of  the  East 
River,  New  York,"  as  we  are  now  about  completing  our  factories, 
marked  in  red  on  the  map  inclosed. 

For  our  business  we  require  at  least  100  feet  extension  from  the 
present  established  line,  as  a  great  deal  of  our  business  is  done  by 
water,  and  our  material  comes  in  large  vessels  from  foreign  countries. 
Yours,  respectfully. 

The  New  York  Sugar  Refining  Company. 
Claus  Darehere,  FresidenU 
Hon.  B.  A.  Alger, 

Secretary  of  War. 
ENG  98 65 
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[Seeood  indoTMin«Bt] 

Office  Ohibf  of  Enginebbs, 

XJ.  8  Abict, 
December  18j  1897. 
Bespeotftilly  referred  to  OoL  Henry  M.  Robert,  Corps  of  En^neen, 
for  consideration  and  report  by  the  New  York  Harbor  Line  Board. 
By  command  of  Brig.  Gen.  Wilson : 

A.  Mackenzie, 
Lieut  Ool.^  Corps  of  Engineers. 

(Third  tndoTMBMnt.] 

Kew  York  Harbor  Line  Board, 
•    New  York  Cityy  January  31^  1898. 
Bespeotfiilly  retarned  to  the  Chief  of  Engineers,  inviting  attention 
to  the  report  of  the  New  York  Harbor  Line  Board  of  January  28, 189S. 

Henbt  M.  Bobbbt, 
Colonel,  Corps  of  EngineerSy  President  of  ike  Boari, 


bbpobt  of  the  new  york  harbor  line  board. 

Harbor  Line  Boabd, 
New  York  Oity^  January  28,  1898. 

General:  In  compliance  with  your  indorsements  of  December  IS, 
1897^  and  December  30,  1897,  the  New  York  Harbor  Line  Board  has 
considered  the  applications  of  the  New  York  Sugar  Beftning  Companr 
for  an  extension  of  the  established  pierhead  lines  on  the  east  side  d 
the  East  Biver  in  front  of  that  company's  property  at  Long  Island 
City,  ahd  has  the  honor  to  submit  the  ibllowing  report  thereon: 

Notice  was  given  by  advertisements  in  newspapers,  and  by  corrw- 
pondence,  that  a  public  hearing  in  the  matter  would  be  held  at  tiie 
Army  Building  on  January  24,  at  which  all  persons  concerned  were 
invited  to  submit  their  views. 

The  Board,  on  January  4,  made  personal  examination  of  the  water 
front  between  Bavenswood  and  Newtown  Creek,  and  finding  that  con- 
siderable changes  had  been  made  in  riparian  constructions  since  the 
date'of  the  latest  chart,  had  the  locality  in  question  resurveyed. 

At  the  hearing  of  January  24,  it  was  shown  that  other  interests  than 
the  New  York  Sugar  Beflning  Company  had  applications  to  make,  and 
certain  objectors  desired  furtber  time  for  consideration  of  the  snbject 

An  adjourned  hearing  Vas  therefore  notified  for  and  held  on  Janu- 
ary 28,  at  which  the  matter  was  concluded. 

The  stenographic  records  of  both  hearings,  and  the  papers  and  other 
documents  relative  to  the  case  are  herewith  submitted. 

After  full  consideration,  the  Board  is  of  opinion  that  the  pierhead 
line  may  be  extended,  as  indicated  in  the  following  detailed  descrip- 
tion, and  shown  on  the  accompanying  tracing,*  to  the  advantage  of 
commerce  and  without  material  injury  to  the  navigation,  and  there- 
fore recommends  that  the  harbor  lines  be  approved  as  thus  modified. 

The  present  harbor  line  in  the  locality  in  question  is  a  combined  pier 
and  bulkhead  line.  The  recommended  extension  of  the  pierhead  line 
separates  the  two  and  leaves  the  bulkhead  line  unchanged. 

DB8CRIPTION. 

BAginning  at  a  point  iu  the  pier  and  bnlkhead  line  approved  by  the  Secretaxy  of 
War  February  8,  i890,  on  the  southerly  side  of  canal  of  tlie  Devoe  Manafactnriiig 

*  Not  printed. 
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Companyi  665  feet  westerly  from  the  westerly  side  of  West  avenae;  thence  southerly 
in  a  straight  line  to  a  point  in  the  westerly  prolongation  of  the  sontherly  side  of 
Sixth  street,  1|119  feet  from  the  westerly  side  of  West  ayenne;  thence  soatherly  in  a 
straight  line  to  a  point  in  the  westerly  i>rolongation  of  the  soatherly  side  of  Flash- 
ing street,  928  feet  from  the  westerly  side  of  Front  street;  thence  soatherly  in  a 
straight  line  to  a  point  in  a  line  parallel  to  Pier  street,  and  280  feet  soatherly  of  the 
soatherly  side  thereof,  measured  at  riffht  angles  thereto,  723  feet  woRterly  from  the 
westerly  side  of  River  street  prolonged^  thence  soatherly  in  a  straight  Unetoa  point 
In  a  line  parallel  to  Pier  sti  eet,  and  859  feet  soatherly  of  the  soatherly  side  thereof, 
iiieasared  at  right  angles  thereto,  576  feet  westerly  from  the  westerly  side  of  River 
street  prolonged;  thenoe  easterly  in  a  straight  line  to  a  point  in  a  line  parallel  to 
Pier  street,  and  796  feet  soatherly  of  the  soatherly  side  thereof,  measured  at  right 
angles  thereto,  499  feet  westerly  of  the  westerly  side  of  River  street  prolonged,  said 
point  being  in  the  pier  and  bulkhead  line  approved  by  the  Secreti^y  of  War  Febru- 
ary 8, 1890. 

Bespectfally  sabmitted.  y 

Henbt  M.  Robert, 
Colonel^  Corps  of  Engineers. 

G.  L.  Gillespie, 
Colonel^  Corps  of  Engineers. 
William  Ludlow, 
Lieut.  Col.y  Corps  of  Engineers. 
R.  M.  Adams, 
Major y  Corps  of  Engineers. 
Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers. 

[lixst  indonement.1 

Offioe  Chief  of  Engineers, 

U.  S.  Army, 
February  4, 1898. 
Resppctfully  submitted  to  the  Secretary  of  War. 
The  New  York  Sugar  Kefining  Company  having  made  application  for 
an  extension  of  the  established  pierhead  line  on  the  east  side  of  the 
East  River,  in  front  of  the  company's  property,  the  snbject  was  referred 
for  consideration  and  report  to  the  New  York  Harbor  Line  Board. 

The  Board,  after  notice  by  advertisements  in  newspapers,  held  pub- 
lic hearings  in  the  matter,  at  which  all  parties  interested  were  invited 
to  submit  their  views.  It  developed  at  the  hearings  that  other  owners 
of  water-front  property  desired  extensions  of  the  established  line,  and 
the  Board  gave  consideration  to  all  applications  made. 

After  careful  consideration,  the  Board  recommends  a  modification  of 
the  existing  line,  as  showb  on  the  accompanying  map  and  described  in 
the  within  report.  The  existing  harbor  line  is  a  combined  pierhead 
and  bulkhead  line  and  the  modification  recommended  by  the  Board 
separates  the  two,  extending  the  pierhead  line  and  leaving  the  bulk- 
he^  line  unchanged. 

I  recommend  that  the  modification  adopted  by  the  Board  be  approved, 
and  that  the  Secretary  place  his  approval  both  upon  this  report  and 
upon  the  map  which  has  been  prepared  for  his  signature. 

John  M.  Wilson, 
Brig.  Oen.^  Chief  of  Engineers^ 

U.  8.  Army. 

[Second  indorsement.] 

War  Department,  February  18j  1898. 
Approved  as  recommended  by  the  Chief  of  Engineers. 

G.  D.  Meiklejohn, 

Acting  Secretary  of  War. 


1028     BEPORT  OF  THE   CHIEF  OF  ENGINEEBS,  U.  8.  ARMY. 

Bx8. 

MODIFICATION  OF  HARBOR  LINES  ON  THE  BROOKLYN  SIDE  OF  EACT 
RIVER,  NEW  YORK,  BETWEEN  HAMILTON  AVENUE  AND  THE  NEW  YORK 
AND  BROOKLYA  BRIDGE. 

Brooklyn  Wharf  and  Warbhousb*  CoMPAifTy 

Nefv  York,  August  17, 1897. 
Dear  Sir  :  We  indoae  herewith  a  petition  by  this  company  and  the 
Union  Ferry  Ooin|>any  for  an  extension  of  the  pier  line  on  the  East 
Biver  between  the  Fulton  and- Hamilton  ferries;  also  supplementary 
petitions  by  the  owners  or  agents  of  steamship  lines  and  the  owners 
and  agents  of  tugboats;  also  two  maps  showing  the  present  length  of 
the  piers  and  proposed  line,  and  the  relative  situation  and  character 
of  the  property  back  of  the  piers. 
We  respectfully  ask  that  yon  give  this  matter  early  consideration. 
Yours,  trulyj 

Thos.  a.  MolNTYBE,  I^esidmL 
Hon.  BussSLL  A.  Algbr, 

Secretary  of  War. 

[Second  indonemeni.] 

Opfiob  Chief  of  Engineebs, 

U.  8.  Armt, 
August  20j  1897. 
Respectfully  referred  to  Col.  Heniy  M.  Robert,  Corps  of  En^ineea^ 
for  consideration  and  report  by  the  New  York  Harbor  Line  Board. 
To  be  returned. 

A.  Mackenzie, 
Acting  Chief  of  EngineerM^ 

[TUzd  Indonement.] 

New  York  Harbor  Line  Board, 

New  Yarh  November  5, 1897, 
Respectfully  returned  to  the  Chief  of  Engineers,  inviting  attention  to 
the  report  of  the  Board  dated  November  4, 1897. 

Henrt  M.  Robert, 
Colonel  J  Corps  of  Engineers^  President  of  the  Board. 


report  of  the  new  YORK  HARBOR  LINE  BOARD. 

Harbor  Line  Board, 
New  York  City^  November  4^  1897. 

General  :  In  compliance  with  your  indorsement  of  Angnst  20, 1897. 
the  New  York  Harbor  Line  Board  has  considered  the  petitions  of  the 
Brooklyn  Wharf  and  Warehouse  Company  and  others,  dated  August 
17, 1897,  for  an  extension  of  the  established  pierhead  line  on  the  Brook- 
lyn side  of  the  East  Eiver,  New  York,  between  Fulton  and  Hamilton 
ferries,  and  has  the  honor  to  submit  the  following  report  thereon : 

A  public  hearing  in  this  matter  was  given  by  the  Board  on  September 
28, 1897.  This  hearing  had  been  advertised  in  the  public  press,  and 
other  means  taken  to  bring  it  to  the  notice  of  all  interested  parties.  As 
a  result  the  hearing  was  largely  attended,  and  a  stenographic  report  of 
the  same  is  herewith  inclosed,  marked  Appendix  A.* 

•Not  printed. 
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On  October  12, 1897.  a  commnnication  of  the  same  date  was  received 
from  Mr.  Thomas  A.  Mclntyre,  president  of  the  Brooklyn  Wharf  and 
Warehouse  Company,  in  which  the  company  submitted  an  application 
for  an  extension  materially  modified  from  that  which  the  company  sub- 
mitted to  the  Secretary  of  War  on  August  17, 1897.  A  copy  of  this 
modified  request  is  herewith  inclosed,  marked  Appendix  B.* 

There  are  also  inclosed  herewith,  marked,  respectively,  Appendix  0* 
and  Apx)endixD,*  a  letter  on  this  subject  addressed  by  the  Department 
of  Docks  of  New  York  City  to  Lieut.  Col.  William  Ludlow,  Corps  of 
Engineers,  dated  October  15, 1897,  and  one  from  the  same  department, 
dated  October  19, 1897,  addressed  to  Col.  Henry  M.  Robert,  Corps  of 
Engineers. 

Subsequentlyto  the  presentation  of  the  application  of  October  13, 1897, 
the  Board  granted  an  interview  to  Mr.  Mclntyre,  who  was  accompanied 
by  the  counsel  of  the  company,  Mr.  Fred.  L.  Middlebrook,  and  by  the 
manager  of  the  company,  Mr.  J.  B.  Martin.  At  this  interview  Mr, 
Mclntyre  presented,  orally,  a  request  tor  a  still  further  modification  of 
his  two  former  applications,  and  the  Board,  after  deliberation,  has 
decided  to  recommend  that  the  existing  pierhead  line  in  the  locality  in 
question  be  modified  so  as  to  conform  to  the  suggestion  submitted  to 
the  Board  by  Mr.  Mclntyre  in  the  last  interview  above  mentioned. 
This  modification  is  fully  set  forth  in  the  following  description  of  the 
pierhead  line  which  the  Board,  after  a  careful  personal  investigation, 
now  recommends  for  adoption,  viz: 

Boji^inniDg  Ibjt  a  pMnt  at  the  foot  of  Hamilton  avenue,  Brooklyn,  in  the  pierhead 
line  approved  by  the  Secretary  of  War  March  4,  1890,  in  the  westerly  proldngation 
of  a  line  perpendicular  to  the  north  side  of  pier  north  279  feet  therefrom  and  23.5 
feet  west  from  the  west  side  of  Hamilton  avenue;  thence  in  a  straight  line  to  a  point 
in  the  westerly  prolongation  of  a  line  at  the  north  side  of  Pier  No.  26  and  perpen- 
dicular to  the  westerly  side  of  Columbia  street  1,421  feet  therefrom  and  47.5  feet 
southerly  from  the  southerly  side  of  Congress  street;  thence  in  a  straight  line  to  a 
point  in  the  westerly  prolongation  of  a  line  at  the  north  side  of  Pier  No.  8  and  per- 
pendicular to  the  westerly  side  of  Furman  street  833  feet  therefrom  and  1,179  feet 
southerly  of  the  southerly  side  of  I'^ulton  street ;  thence  in  a  straight  line  to  a  point 
in  the  westerly  prolongation  of  a  line  at  the  north  side  of  Pier  No.  4  perpendicular 
to  the  westerly  side  of  Furman  street  569  feet  therefrom  and  270  feet  southerly  from  the 
southerly  side  of  Fulton  street;  thence  in  a  straight  line  to  a  point  in  the  westerly 
prolongation  of  a  line  perpendicular  to  the  westerly  side  of  Furman  street  and  338 
feet  therefrom;  thence  in  a  straight  line  to  a  point  in  the  pierhead  line  approved  by 
the  Secretary  of  War  March  4, 1890,  in  the  westerly  prolongation  of  the  southwest 
face  of  the  .tower  of  the  New  York  ai>d  Brooklyn  Bridge  on  the  Brooklyn  side  20 
feet  distant  from  the  northwest  face  of  said  tower. 

Accompanying  this  report  is  a  tracing*  showing  the  proposed  modified 
line. 


Eespectfoll^  submitted. 


Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers^  U.  8.  A. 


Hbnby  M.  Bobebt, 

Colonel,  Corps  of  Engineers, 
G.  L.  Gillespie, 

Colonel,  Corps  of  Engineers. 
William  Ludlow, 
Lieut,  Col.,  Corps  of  Enghieers. 
C.  W.  Kaymond, 

Major,  Corps  of  Engineers, 
H.  M.  Adams, 

Major ^  Corps  of  Engineers, 


•Not  printed. 
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(Flnt  IndofMiMBt.] 

Office  Ohibf  of  Enoineebs, 

U.  8.  Abmy, 
November  9y  1897. 
Bespectfally  submitted  to  tbe  Secretary  of  Wmf. 
Application  baviog  been  made  by  tbe  Brooklyn  Wbarf  and  Ware- 
bouse  Company  and  otbers  for  an  extension  of  tbe  establisbt^d  pier- 
bead  line  on  tbe  Brooklyn  side  of  tbe  East  Biver,  between  Fulton  and 
Hamilton  ferries,  tbe  subject  bas  been  considered  by  tbe  !New  York 
Harbor  Line  Board,  and  tbe  interested  parties  bave  been  accorded  a 
public  bearing  after  advertisement  of  tbe  same  in  tbe  public  press. 

As  a  result  of  its  deliberations  tbe  Board  recommends  tbe  modifica- 
tion of  tbe  pierhead  line  as  described  in  tbe  witbin  report  and  indicated 
in  red  on  tbe  accompanying  drawing. 

I  concur  in  tbe  views  of  tbe  Board,  and  recommend  tbat  the  modified 
line  be  approved  and  tbat  tbe  Secretary  place  bis  approval  both  upon 
tbe  report  and  tbe  drawing. 

John  M.  Wilson, 
Brig.  Oen.,  Chief  of  Engineers^ 

U.  S.  Army. 

[SeooBd  Indonement.] 

Wab  Department,  November  l7j  1897. 
Approved  as  recommended  by  the  Chief  of  Engineers. 

B.  A.  AxasB, 

Secretary  of  War. 


APPENDIX  P. 


IMPROVEMENT  OP  HARLEM  AND  EAST  RIVERS  AND  OP  NEW  YORK 
HARBOR,  NEW  YOSK. 


REPORT  FOR  THE  FISCAL  TEAR  ENDING  JUNE  SO,  1898,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS.  OFFICERS  IN  CHARGE, 
BRIG.  GEN.  WILLIAM  LUDLOW  (NOW  MAJ.  GEN),  U.  S.  VOLUNTEERS, 
LIEUTENANT-COLONEL,  CORPS  OF  ENGINEERS,  AND  MAJ.  H.  M. 
ADAMS,  CORPS  OF  ENGINEERS. 


IMPROVEMENTS. 


1.  Harlem  River,  New  York. 

2.  Easi  River  and  Hell  Gate.  New  York. 
8.  New  York  Harbor,  New  York. 


4.  Removing  annken  veesels  or  craft 
obstracting  or  endangering  naviga- 
tion. 


(For  letter  of  transmittal  dee  Appendix  E.) 


Fi. 

IMPROVEMENT  OP  HARLEM  RIVER,  NEW  YORK. 

Harlem  Eiver  and  Spuyten  Duyvil  Creek  are  two  tidal  inlets,  from 
the  East  Kiver  and  Hudson  River  respectively,  which  joined  at  Kings 
Bridge  and  separated  Manhattan  Island  from  the  mainland  to  the 
north. 

The  Harlem  Eiver  had  a  natural  fair  channel  10  feet  deep  at  low 
water  from  the  East  Kiver,  near  Hell  Gate,  to  Morris  Dock,  a  distance 
of  6  miles,  except  at  High  Bridge,  where  the  depth  was  reduced  to  6 
feet  by  the  debris  of  stone,  etc.,  carried  into  the  river  during  the  con- 
struction of  the  bridge^  for  a  mile  farther,  to  Fordbam  Landing,  it  had 
a  crooked  channel  of  7  feet  depth;  above  Fordham  Landing,  to  Kings 
Bridge,  a  farther  distance  of  about  a  mile,  the  channel  was  too  narrow 
and  crooked  to  be  used  by  any  but  the  smallest  class  of  boats.  From 
Kings  Bridge  to  the  Hudson  River,  a  distance  of  If  miles,  Spuyten 
Duyvil  Greek  had  a  natural  available  depth  of  about  4  feet  at  low 
water.  At  Kings  Bridge  the  channel  between  the  two  inlets  was  very 
narrow  and  nearly  cut  off  by  a  ledge  of  rocks,  awash  at  low  tide. 

The  mean  rise  of  tide  in  the  Harlem  River  was  from  5.5  to  6  feet;  in 
Spuyten  Duyvil  Greek  it  was  3.8  feet.  Mean  high-water  level  in  the 
Hudson  River  at  Spuyten  Duyvil  Creek  was  nearly  a  foot  lower  and 
one  hour  and  forty  minutes  earlier  than  in  the  Harlem  River. 

1081 


1032   REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARIIT. 
PROJECT  FOR  DfPROTXMENT. 

This  project,  adopted  in  1876  and  subsequently  modified,  coDflistB  m 
makinjK  a  navigable  channel  between  the  East  and  iJ  adsou  rivers,  bj 
way  of  Harlem  Biver  and  Spnyten  Dnyvil  Greek,  cattiDg-  off  the  shiup 
bend  at  Kings  Bridge  by  a  canal  through  Dyckman  Meadow,  the  widtti 
of  channel  to  be  350  to  400  feet,  and  the  depth  at  mean  low  water  to 
be  15  feet,  except  through  Dyckman  Meadow  rock  cat,  where  it  was  to 
be  18  feet,  the  work  to  be  done  by  rock  removal  and  dred-gingj  and  the 
sides  of  channel  to  be  protected  in  places  by  diking  or  revetment.  The 
estimated  cost  is  $2,700,000. 

Up  to  the  beginniug  of  the  last  fiscal  year  a  free  channel  of  12  to  15 
feet  depth  at  mean  low  water  had  been  made  through  the  entire  coarse 
between  East  aud  Hudson  rivers,  with  18  feet  depth  at  the  Dyckmaa 
Meadow  rock  cut  At  this  cut  the  width  had  been  made  350  feet; 
south  and  east  of  it,  to  the  East  Biver,  the  width  was  150  feet  or  over, 
itiid  west  of  it,  to  the  Hudson  Biver,  the  width  was  200  feet  or  over. 

Further  detailed  descriptions  of  the  locality  and  projects  are  priuted 
in  the  Annual  Beport  of  the  Chief  of  Engineers  for  1875,  Part  II,  page 
224,  and  for  1887,  Part  I,  page  665. 

Harbor  lines  for  Harlem  Biver  and  Spuyten  Duyvil  Creek  were 
established  by  the  Secretary  of  War  October  18, 1890,  aud  modified 
October  2, 1893,  and  again  January  8, 1897. 

OPERATIONS  DXJBINa  THE  FISCAL  YEAB  ENDING  JUNB  30,   189^ 

At  the  beginning  of  the  year  dredging  was  in  progress  under  a  con 
tract  with  Bittenhouse  B.  Moore,  dated  September  26, 1896,  and  expir- 
ing June  30,  1898;  the  contract  provided  for  dredging  aboat  413,000 
cubic  yards  of  material  from  the  Harlem  Biver  and  Spnyten  Dnyvil 
Greek,  and  for  building  about  800  linear  feet  of  crib-work  revetment 
to  protect  the  west  side  of  the  channel  where  it  cuts  through  the  point 
of  meadow  south  of  Fordham  Bridge.  Under  this  contract  92,102  cnbie 
yards  had  been  dredged. 

Dredging  was  continued  until  February  9, 1898,  when  that  part  oi 
the  contract  was  completed.  During  the  fiscal  year  320,688  cnbic  yards 
were  dredged.  The  channel  between  the  Hudson  Biver  and  the'^wesl 
end  of  the  rock  cut  was  widened  30  to  60  feet  at  the  most  contracted 
places,  and  is  now  200  to  280  feet  wide.  From  the  rock  cut  eastward 
to  Macombs  Dam  Bridge  the  channel  was  widened  from  30  to  100  feet 
in  places  and  has  a  present  width  of  180  to  300  feet. 

The  total  amount  dredged  under  the  contract  was  412,790  cnbic  yards. 

Construction  of  revetment  under  the  same  contract  was  began 
November  6, 1897,  and  completed  in  February,  1898.  The  revetment 
consists  of  a  crib  substructure,  built,  loaded  with  stone,  and  sunk  in 
place,  covered  with  a  superstructure  also  filled  with  stone.  The  revet- 
ment is  built  to  a  height  of  9  feet  above  low  water,  being  an  average 
height  for  the  structure  of  26  feet;  it  is  13  feet  wide  on  top  and  24  feet 
wide  on  the  bottom,  and  the  total  length  built  is  741  feet. 

During  the  year  the  United  States  drill  scow  Hudson  was  employed 
from  July  1, 1897,  to  May  23, 1898,  in  removing  shoal  ledges  and  bowl- 
ders uncovered  by  previous  dredging  near  the  entrance  to  Mott  Haven 
Canal,  at  the  cross-over  channel  near  Morris  Dock,  and  at  and  above 
Macombs  Dam  Bridge;  at  the  latter  place  the  remains  of  foundations 
of  old  bridge  piers  were  taken  up.  The  amount  of  rock  removed  was 
1,602  tons,  and  at  all  these  places  the  large  rocks  were  completely 
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removed  to  a  depth  of  12  feet  at  mean  low  water,  except  in  front  of 
Mott  Haven  Canal,  where  the  rock  was  removed  to  a  depth  of  15  feet. 
Small  material  which  could  not  be  chained  and  lifted  with  the  drill 
8COW  was  left  for  future  dredging,  this  material  being  all  over  12  feet 
deep. 

October  13, 1897,  proposals  were  received  for  construction  of  about 
40  linear  feet  of  stone  retaining  wall  on  the  north  side  of  Dyckman 
Meadow  Out,  west  of  Broadway.  A  contract  was  entered  into  under 
date  of  l^ovember  1, 1897,  with  Ulrich  Maurer  Sous,  at  rates  of  $10.50 
per  cubic  yard  of  concrete  masonry  in  the  substructure  and  $7.50  per 
cubic  yard  of  rubble  masonry  in  the.  superstructure.  Work  was  begun 
in  November,  1897,  and  completed  in  the  following  month.  The  retain- 
ing wall  was  made  41  feet  long  and  built  to  10  feet  above  mean  low 
water;  it  contains  244  cubic  yards  of  concrete  and  103^  cubic  yards  ot 
rubble  masonry. 

PRESENT  CONDITION  OF  IMPROVEMENT. 

From  the  Hudson  Biver  to  Macombs  Dam  Bridge  the  improved 
channel  is  now  12  feet  deep  and  over  at  mean  low  water  and  from  180 
to  300  feet  wide;  through  the  rock  cut  the  depth  is  18  feet  and  width 
350  feet.  From  Macombs  Dam  Bridge  south  to  Wards  Island,  East 
Biver,  the  available  channel  is  15  feet  deep  and  over,  and  nowhere  less 
than  150  feet  wide. 

To  complete  the  project  there  remains  the  widening  of  the  channel 
to  the  full  width  of  350  to  400  feet,  deepening  it  to  15  feet  where  that 
depth  has  not  already  been  obtained,  and  revetting  the  banks  wh«:e 
the  channel  excavation  passes  through  meadow  or  upland. 

PROPOSED  OPERATIONS. 

Future  appropriations  will  be  applied  to  widening  and  completing 
the  channel  as  projected. 

Harlem  River  1b  in  the  collection  district  of  New  York.  The  nearest  light-hoose 
ifl  Hell  Gate,  East  River. 

Money  statement. 

July  1, 1897,  balance  unexpended $113,759.34 

June  30, 1898,  amoant  expended  during  fiscal  year 103, 768. 28 

July  1, 1898,  balance  unexpended ; 9,991.06 

July  1, 1898,  outstanding  liabilities -^. 595.93 

July  1, 1898,  balance  available , 9,895.13 

Amount  (eotimated)  required  for  completion  of  existing  project 1, 555, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,1900 600,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


▲MOUNTS  APPROPRIATED, 


Allotment  June  23, 1874,  from  appropriations  for  East  and  Harlem  Rivers . .      $11 ,  000 
Actof  March  13,1875 : 10,000 

Total 21,000 
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▲MOUNTS  APPROPKIATBD  UNDXR  PRESENT  PROJKCT. 

June  18, 1878 $900,fl« 

March  3, 1879 100,006 

August  11, 1888 7O.O00 

September  19,1890 S50\QUQ 

July  13,1892 175,  OM 

August  18, 1894 125.000 

June  3, 1896 12^000 

ToUl 1, 145,006 


Ah9traet  of  proposaU  far  improving  Harlem  River,  New  York — ooiwIriM^^foit  ef 
retaining  wall;  received  in  reeponee  to  advertieemeni  dated  September  IS,  IS97, 
October  IS,  1897. 


Vo. 


Name  of  bidder. 


Arthur  McMiiUen 

ChM.  Sinedliy 

A.  C.  Gil4]er«!(H)ve 

Henry  C.  Mooro .• 

ThomM  H,  Riddle 

Ulrich  Hftarer  £>oiia 

Dennie  Tooniey 

Frank  Pideeon 

Bernard  Rolr 

Michael  O'SolUvan 

Hydranllc  Conetraction  Co 


Concrete  menonry 
in  en  but  met  are; 
230  cable  yards. 


Percabic 
yard. 


$20.00 
12.00 
IS.  00 
10.00 
13.25 

a10.«) 
11.40 
14.00 
14.30 
15.00 
20.00 


A.moiint. 


14,000.00 
2,700.00 
3,450.00 
2,800.00 
3, 047. 50 
2,415.00 
2.522.00 
8,220.00 
3.280.00 
3.450.00 
4,000.00 


Rabble  masonry  in 
sti  perst  mi  tn  re : 
90  cabic  yards. 


Total 


Percnbio 
yard. 


$7.00 
4.80 

10.00 
9.00 
6.00 
7.50 
e.40 
7.00 
5.00 
7.00 

13.00 


Ajnoant. 


00 
432.00 
900.00 
810.00 
540.00 
675.00 
576.00 
630.00 
450.00 
630.00 
1,170.00 


$5. 230.41 
3.192.«S 
4,3Sa0l 

3i,ii<i.ei 

3,S87.« 

S,19S.» 

3,8Sil.0i 
3.7».M 

4«06@.(S 


aLoweat^ld  in  the  aggregate. 


CONTRACTS  IK  FORCE  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1898. 

1.  Contract  for  dredging  about  413,000  oubin  yards  of  material  from  Harlem  River 
and  Spuvten  Duy  vil  CreeE,  and  for  building  about  800  linear  feet  of  crib  roTetmeot 
Name  of  contractor,  Rittenhouse  R.  Moore;  date  of  contract,  September  26,  1896; 
date  of  approval  October  20, 1896;  date  of  beginning  work,  November  30, 1896;  date 
of  expiration  of  contract,  June  30, 1898. 

2.  Contract  for  building  about  40  linear  feet  of  stone  retaining  wall.  Nameol 
contractors,  Ulrich  Maurer  Sons ;  date  of  contract,  November  1, 1897 ;  date  of  approval, 
November  29, 1897 ;  date  of  beginning  work,  November  6, 1897 ;  expiration  of  contract, 
January  1, 1898. 


COMMERCIAL  STATISTICS. 

The  actual  commerce  of  the  Harlem  River  and  Spuyten  Duyvil  Cieek  for  the  yean 
1893  and  1895  was  as  follows: 


Itema. 


1898 
(tona). 


1885. 


Tona. 


Valne. 


General  merohandiae 
Grain,  flour,  feed,  eto 
Lumber  and  timber . 
Building  material ... 

Fuel 

loe 

Totol 


8,232,052 
506,806 
451.702 
602,217 
878,834 
149,865 


8,478,581 
767,851 
633.194 

1,626.043 
947.710 
185.215 


$171,808,633 

I5,SS8,4» 

7,838.11i 

4,688.94 

8.776,481 

851,498 


5,010,376 


7,638,694 


208,707,n6 
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The  total  tonnage  for  the  year  1895  shows  an  increase  over  that  of  1893  of  1.623,318 
tons,  or  nearly  28  per  cent,  during  the  two  years.  Of  the  total  tonnage  4|022,832  tons 
was  received  and  shipped  at  the  docks  of  the  New  York,  New  Haven  and  Hartford 
Railroad  Company  directly  below  Second  Avenue  Bridge,  where  also  about  62,000 

?a8senger8  were  transferred  in  cars  by  the  stoamer  Maryland  to  and  Arom  the  New 
ork,  New  Haven  and  Hartford  Railroad  to  and  from  connecting  lines  terminating 
on  the  Hudson  River  at  Jersey  City.  Of  the  balance,  28,101  tons  was  handled  at 
various  points  on  Spnyten  Duvvil  Creek,  and  3,482,661  tons  was  received  and  shipped 
at  the  various  docks  on  the  Harlem  River  between  its  j auction  with  the  East  River 
and  Dyckman  Cot. 

As  near  as  can  be  determined,  the  vessels  engaged  in  the  river  traffic  were  as  fol- 
lows: 

Canal  boats,  barges,  and  railroad-car  floats 37,246 

Sailing  vessels,  schooners,  lighters,  etc 5, 483 

Steamers  and  tugs,  exclusive  of  pleasure  boats 27,525 

A  large  proportion  of  the  freight  handled  at  the  docks  of  the  New  York,  New 
Haven  nnd  Hartford  Railroad  Compahy  is  carried  in  and  out  of  the  Harlem  River  on 
railroad-car  floats  and  transfer  boats;  and  daring  the  year  1895  335,236  loaded  cars 
and  155,757  empty  cars  were  thus  received  and  shipped  from  these  docks.  Only  the 
contents  of  these  cars  are  included  in  the  above  tonnage,  not  the  weight  of  the  cars 
themselves. 

There  was  also  carried  out  of  the  river,  on  scows,  142,650  tons  of  ashes  and  other 
city  refuse,  which  is  not  included  in  the  above  table. 

BRIDaES  ACROSS  THE  HARLEM  BIYEB. 

The  following  table  shows  the  location  and  characteristics  of  the  sev- 
eral existing  bridges  across  the  Hariein  River: 


Width  in 

clear  in 

each 

draw. 

Height 
of  bottom 
chords 
above 
mean 

Remarks. 

second  avonne 

FM. 

108.7 
61 
80 

102 
132 
164 

76 
128 

Ftet, 
28.5 

4 
1 

25.6 
25 

28 

16.7 
28 

Double  draw,  railroad  bridge,  iron. 
Double  driiVr,  wooden  trestle,  iron  drawspan. 
Single  draw,  wooden  trestle,  iron  drawspan  in  proc- 
ess of  removal. 
Double  draw,  railroad  bridge,  iron. 
Double  draw,  road  bridge,  iron. 
Do. 

Double  draw,  road  bridge,  wood.  Order  for  re- 
moval within  90  days  served  by  the  Secretary  of 
War  on  president  of  park  board  on  April  12, 1807. 

Double  draw,  railroad  bridge,  iron. 

No  draw;  stone  arch;  width  between  piers,  77.7 
feet:  dear  waterway,  65  feet?  crown  of  arch, 
100  feet  above  mean  nigh  water. 

No  draw;  iron  arch;  span,  500  feet;  clear  water- 
way, 420  feet;  crown  of  arch,  136.7  feet  above 
mean  high  water. 

No  draw;  two  spans,  22  and  28  feet  wide;  light 
timber  structure. 

No  draw ;  two  spans,  18  and  26  feet  wide. 

Double  draw,  road  bridge,  iron;  opened  to  traffic 
January  1, 1895. 

Binffle  draw,  wooden  trestle,  iron  drawspan;  wiU 
shortly  be  replaced  by  iron  truss  bridge  with 
double  drawspan. 

Third  avenae  (temporary)... 
Fourth  avenue  (temporary).. 

Fourth  avenue  (permanent) . . 
Jif  adinon  avenue 

Maoomba  Dam,  One  hundred 
and  fifty-fifth  street. 

liacombe  Dam,  One  hnndred 
and  fiftyaixth  atreet  (tern- 

Kew   York    and    Northern 
BaUway  Bridge,  at  Eighth 
avenue. 

High  Br*dgA  (nid  aquedi^ot) . . 

Washington  Bridge,  at  One 
hnndred  and  eighty-firat 
atreet. 

Tarmera  Bridire. 

Single 
apan. 

8.1 

r 

6.0 

Xinff<lVvldfl[n 

Bridge  at  Broadway,  aoroas 

improved  channel. 
Hudson    Kiver    Railroad 

Bridge,  at  month  of  Spuy- 

twiDuyvil  Greek. 

104 
60 

Under  authority  conferred  by  the  river  and  harbor  acts  dated  Sep- 
tember 19, 1890,  Augnst  17, 1894,  and  Jane  3,  1896,  rales  and  regula- 
tions for  the  opening  and  operating  of  the  draws  in  the  bridges  crossing 
the  Harlem  Biver  were  prescribed  by  the  Secretary  of  War  May  14, 1898. 
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IMPROVEMENT  OF  EAST  RIVER  AND  HELL  GATE,  NEW  YORK. 

East  River  is  the  designation  of  the  tidal  strait  which  extends  from 
The  Battery  to  Throgs  Neck,  a  distance  of  16  miles,  and  oonnectB  New 
York  Harbor  with  Long  Island  Sound.  It  is  the  harbor  entrance  used 
almost  exclusively  by  the  coasting  trade  between  New  York  City  and 
the  New  England  States,  and  British  American  provinces. 

The  channel  in  places  is  crooked  and  narrow,  and  was  ori^nally 
obstructed  by  many  rocks  and  reefs,  over  and  around  which  the  tide 
ran  in  strong  eddying  currents,  with  velocities  at  times  as  high  as  6 
miles  per  hour;  eveu  10  miles  has  been  recorded  at  single  points.  The 
most  dangerous  of  these  places  is  that  known  as  Hell  Gate,  where  the 
channel  turns  a  right  angle  around  Hallets  Point,  and  where  it  was 
originally  obstructed  by  several  reefs,  some  bare  at  low  tide,  and  otha« 
covered  from  1  to  20  feet  deep. 

The  mean  rise  of  tide  in  East  River  below  (south  of)  Hell  Gate  is  4i 
to  5  feet;  east  of  Hell  Gate,  where  it  is  affected  by  the  Ltong  Island 
Sound  tides,  it  is  from  5  to  7  feet. 

PROJECTS  FOR   IMPEOVEBfENT. 

The  project  for  improvement,  adopted  in  18C7  and  subseqnentiy 
modi  tied,  provides  for  removal  to  a  depth  of  26  feet  below  mean  low 
water  of  the  following  rocks  in  and  near  Hell  Gate,  viz:  Hallets  Point 
Keef  (3  acres),  Way  Beef,  Shell  Drake,  Pot  Rock,  Frying  Pan,  Heel 
Tap,  Negro  Point,  Scaly  Rock,  and  Middle  Reef  (which  inclades  Flood 
Rock,  Gridiron,  Heu  and  Ohickens,  and  Negro  Heads),  and  of  the  fol- 
lowing rocks  south  of  Hell  Gate:  Ferry  Reef  and  Charlotte  Bock,  off 
Thirty-fourth  street,  to  26  feet  depth;  Pilgrim  Rock,  off  Nineteenth 
street,  to  24  feet  depth;  Shell  Reef,  off  Ninth  street,  to  18  feet  depth: 
Goeuties  Reef  and  Diamond  Reef,  near  the  south  end  of  East  River,  to 
24  feet  depth ;  and  reef  off  Diamond  Reef  to  26  feet  depth;  and  of  the 
following,  east  of  Hell  Gate,  viz:  Reef  off  Sunken  Meadow  to  18  feel 
depth;  North  Brother  Island  Beef  to 26  feet  depth,  and  reef  off  Baretto 
Point  to  24  feet  depth ;  also  for  the  bnilding  of  four  sea  walls  apon  otiier 
ledges,  to  guide^  the  course  of  the  tidal  currents.  The  total  estimated 
cost  was  $5,139,120. 

July  1, 1897,  the  following  rocks  had  been  removed  to  the  required 
depth,  viz:  Hallets  Point  Reef,  Way  Reef,  Shell  Drake,  Scaly  Rock, 
Charlotte  Rock,  Pilgrim  Rock,  Goenties  Reef,  Diamond  Reef,  reef  off 
Diamond  Reef,  North  Brother  Island  Reef,  and  reef  .off  Baretto  Point 
Shell  Reef  had  been  removed  to  the  required  depth,  except  at  a  f^v 
points;  Middle  Reef  had  been  removed  to  18-20  feet,  Flood  Rock  b&ng 
blasted  to  the  required  depth,  but  not  entirely  removed:  Pot  Rock, 
Frying  Pan,  and  Heel  Tap  to  18-22  feet;  Ferry  Reef  to  24  feet,  and 
reef  off  Sunkeu  Meadow  to  nearly  the  required  depth.  No  work  had 
been  done  upon  Negi*o  Point.  A  dike  had  beeu  built  between  Great 
and  Little  Mill  Rocks,  Hell  Gate,  since  used  as  a  place  for  storiog 
public  materials  and  for  laying  up  public  vessels. 

Further  detailed  descriptions  of  the  locality,  projected  work,  and  work 
done  are  printed  in  the  Annual  Reports  of  the  Ghief  of  Engineers— 

For  1868 1 ?£ 

For  1874,  Part  II IM 

Par  1897 lOtf 


J 
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OPBEATIONS  DURINa  THE  FISOAL  YEAR  ENDING  JUNE  30,   1898. 

At  the  beginning  of  the  year  work  was  in  progress  with  one  scow, 
belonging  to  the  United  States  plant,  removing  shoal  spots  on  the  reef 
off  Sunken  Meadow.  Work  was  continued  nntil  Angnst  7, 1897,  when 
the  available  funds  were  nearly  used  up. 

During  the  year  31  tons  of  rock  were  removed.  The  depth  over  the 
reef  was  made  17.8  feet;  the  projected  depth  is  18  feet. 

Since  the  close  of  operations  the  plant  has  been  laid  up  at  Mill  Bock 
and  cared  for. 

PRESENT  CONDITION  OF  IMPROVEMENT. 

The  following  table  shows  the  rocks  and  reefs  to  be  removed  under 
the  adopted  project,  with  their  distance  from  The  Battery,  and  the 
origiual,  present,  and  projected  depths  for  each : 


Distance 
ftomThe 
Battery. 


Least 
original 
depth. 


Least 
pree«nt 
depth. 


Projected 
depth. 


Diamond  Beef . — 

Beef  oif  Diamond  Beef 

OoentieeReef 

SheU  Beef,  oif  Kinth  street 

Pilgrim  Book,  oif  Nineteenth  street 

rerry  Bee^  off  Thirtv-foorth  street 

Charlotte  Book,  off  Thirty-foarth  street. . . . 

Middle  Beef,  including  ]^lood  Book,  Grid- 

iron,  Hen  and  Chickens,  and  Negro  Heads. 

HalleU  Point 

Heel  Tap 

Frying  Pan 

Pot  Bock 

Way  Beef 

Shell  Drake 

Scaly  Book 

2^egro  Point 

Reef  off  Sunken  Meadow 

Nforth  Brother  Island  Beef 

Beef  off  Baretto  Point 


MHs». 


10 

u 


FmL 
17 
10 
14.3 
7.6 
13 
7 

14.7 
+6.0 

+4.0 
12.1 
11 
20 
17.4 
18.3 


26 
S6 
26.5 
a  18 
24 
24 
26.5 
18  to  20 

26 

20.5 

18.0 

22.8 

26 

26 


FMt. 


n 


16 
17 


17.8 


26 
24 


24 
26 
24 
18 
24 
26 
26 
.  26 

26 
26 
26 
26 
26 
.26 
26 
26 
18 

36 
24 


Completed. 
Do! 
Do. 
Do. 

Do. 


Do. 
Do. 
Do. 

Nearly   ooi 

pletea. 
Completed. 


a  Nearly. 

The  depth  proposed  in  the  original  project  was  24  feet  below  mean 
low  water.  Subsequently  the  projected  depth  was  incieased  to  26  feet 
for  all  the  rocks  in  and  near  Hell  Gate  and  for  some  of  the  others. 

Shell  Beef  and  reef  off  Sunken  Meadow  are  large  reefs,  not  directly 
in  the  main  channel;  when  the  project  was  extended  to  include  work 
upon  these  their  proposed  depth  was  placed  at  18  feet 

PROPOSED   OPBBATIONS. 

Future  appropriations  should  be  applied  to  completion  of  the  work 
contemplated  under  the  adopted  project. 

This  work  is  in  the  oolleotiou  distriot  of  New  York.  The  liffht-houRes  at  Hell 
Gate,  North  Brother  Island,  and  Blaokwell's  Island  are  close  to  tne  channel  of  East 
River,  and  Fort  Colombus,  New  York  Harbor,  is  near  the  East  River  entrance. 

Money  statement. 

July  1, 1897,  balance  nnexpended $13,956.14 

June  90, 1898,  amount  expended  dnring  fiscal  year 12, 408. 65 

Jnly  1,  1898>  balance  nnexpended 1,547.49 

i Amount  (estimated)  required  for  completion  of  existing  project 753, 840. 67 
Amonntthatcan  be  profitably  expended  in  tiscal  year  ending  June  30, 1900  200, 000. 00 
Submitted  in  complianoe  with  requirements  of  sections  2  of  river  and 
harboi  acts  of  1866  and  1867  and  of  sundry  oiril  act  of  June  4, 1897. 
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Act  of— 

Jaly25,1868 $85,000.00 

April  10, 1869 178,300.00 

July  11, 1870 260,000.00 

March  3, 1871 350,000.00 

Jane  10, 1872 225,000.00 

March  3,  1873 225,000.00 

June23,1874 225,000.00 

March  8,  1875 250,000.00 

Aogust  14, 1876 250, 000. 00 

June  18, 1878 350,000.00 

March  3, 1879 250,000.00 

June  14, 1880 200,000.00 

March  3, 1881 200,000.00 


Act  of— 

May  4, 1882 t5O.00B.ll 

Anga0l2,  1882 200;OOaO» 

July  5, 1884 3eo,00&a 

Augu8t5,  1886 112,500.» 

August  11,  1888 250.0ai.(» 

September  19, 1890 200,  OOO,  (S 

July  13, 1892 150,OOO.at 

August  18, 1894 75.00Ci.C<n 

Junes,  1896 60,000.03 

Net    receipts    from    otber 

aonioes 3^6^.8$ 


Total 4,3^,437.88 

Deduct  amount  reverted  to  United  States  Treasury $3, 158. 55 

Deduct  amount  allotted  to  Harlem  River 11,000.00 

14,1S8.» 

4,-385, 279.S 
Amount  expended  to  Jane  80, 1898 ^383,73LSI 


OOMMSBOIAL  8TATI8TI08. 


The  oommeroe  of  the  East  River  is  so  intimately  connected  with  that  belonging  t» 
New  York  Harbor  proper  that  it  is  impracticable  to  make  a  sepazate  atateofeent  of  it. 


F3. 
IMPROVEMENT  OP  NEW  YORK  HARBOR,  NEW  YORK. 

New  York  Harbor  is  the  general  designation  of  the  water  firont  ci 
and  approaches  to  the  city  of  New  York,  comprising  the  npj>er  and 
Lower  bays  and  parts  of  the  Hudson,  East,  and  Harlem  rivers. 

New  York  Harbor  has  two  entrances,  one  from  Long  Island  Sound 
by  East  River  and  Hell  Gate,  used  by  vessels  trading  eastward  between 
New  York,  the  Eastern  States,  and  British  American  provinces;  the 
other,  the  main  entrance  from  the  sea  by  Sandy  Hook,  through  the  Nar- 
rows, used  by  trans- Atlantic  and  Southern  traffic.  The  title  ^^Improve- 
ment of  New  York  Harbor"  has  been  applied  to  improvement  of  tbe 
channel  of  the  main  entrance  frx>m  the  sea. 

From  the  Battery,  at  the  lower  end  of  New  York  city,  out  through 
the  Narrows  to  the  Lower  Bay,  a  total  distance  of  about  9  miles,  there 
is  a  natural  channel  fairly  broad  and  unobstructed,  with  available 
depths  of  45  feet  or  more  at  mean  low  tide.  The  Lower  Bay  is  sepa- 
rated from  deep  water  of  the  ocean  by  a  bar  from  2  to  5  miles  acro^ 
which,  except  for  the  channels  crossing  it,  extends  all  the  way  from 
Sandy  Hook  to  the  west  end  of  Goney  Island,  a  distance  of  7  miles. 
On  the  west  side  of  this  bar  the  Main  Ship  Channel  extends  southward 
from  the  Narrows  to  Sandy  Hook,  with  natural  depth  of  23.3  feet,  since 
opened. 

Five  distinct  natural  channels,  separated  by  sand  shoals,  cross  this 
bar,  in  order  as  follows,  from  the  north  or  Goney  Island  Shore. 

(1)  The  Coney  Island  Channel^  straij^ht,  narrow,  with  a  genond  depth  of  90  iioet 
except  at  the  west  end,  where  the  available  depth  is  but  10  feet.  Sonth  of  thii 
channel  lies  a  shoal  known  as  East  Bank,  with  least  depth  of  6  feet. 

(2)  The  Fonrteen-foot  Channel,  a  cnrvinff  channel  with  considerable  depths  in  ths 
west  party  bnt  with  only  15  feet  depth  at  tne  eastern  end.  To  the  south  hee  a  ahoti 
with  5i  feet  least  depth. 
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(3)  The  East  Channel,  a  broad,  nearly  straighi  channel  of  30  feet  depth  or  more 
in  the  western  part,  separated  from  deep  water  on  the  east  by  a  bar  having  only  19 
feet  depth.    South  of  this  channel  lies  Romer  Shoal,  with  3  feet  least  depth. 

(4)  'llie  Swash  Channel,  with  22  feet  depth  in  a  narrow  channel.  To  the  sonth 
lies  a  shoal  called  Flynns  Knoll,  with  least  depths  of  11  feet. 

(5)  The  Main  Channel,  a  broad  channel  passing  close  to  the  north  shore  of  Sandy 
Hook,  with  natural  available  depths  of  28  feet. 

The  southern  part  of  the  Main  Ship  Channel,  with  the  Swash  and 
Main  channels,  form  nearly  an  eqailatiTal  triangle,  the  two  last  named 
intersecting  in  a  deep  hole  of  considerable  area  rather  more  than  mid- 
way across  the  bar.  Oatside  this  deep  hole  the  bar  was  about  20  feet 
deep  and  was  crossed  by  two  channels,  the  north,  called  Gedney 
Channel,  about  1^  miles  long  to  deep  water,  and  the  south,  called  South 
Channel,  somewhat  longer,  extending  southeast  nearly  iu  continuation 
of  the  Swash  Channel.  Gedney  and  South  channels  both  had  natural 
depths  of  *24  feet. 

Thus  the  natural  channels  afforded  an  available  low- water  depth  from 
the  ocean  to  the  lower  wharves  of  New  York  City  of  23.3  feet,  the 
distance  from  the  outer  side  of  the  outer  bar  being  21  miles. 

PEOJEOT  FOB  IMPBOVEMENT. 

This  project,  adopted  in  1884  and  subsequently  extended,,  consisted 
in  making  a  channel  1,000  feet  wide  and  30  feet  deep  at  mean  low 
water  from  New  York  Harbor  to  deep  water  in  the  Atlantic  by  way  of 
Sandy  Hook,  at  an  estimated  cost  of  $1,490,000.  Work  was  begun 
September  26, 1885,  and  the  project  was  completed  October  10, 1891. 
Appropriations  since  that  time  have  been  applied  to  maintaining  the 
'  channel  by  increasing  its  width  and  by  removing  shoals. 

Under  special  projects  between  1863  and  1894  small  allotments  from 
various  appropriations  have  been  from  time  to  time  expended  in  pro- 
tecting the  north  shore  of  Sandy  Hook  by  building  jetties  from  high- 
water  mark  out  to  below  low  water  and  by  building  riprap  sea  walls 
alongshore  just  below  high-water  line. 

Further  detailed  descriptions  of  the  harbor  and  of  the  project  for 
improvement  are  printed  in  the  Annual  Reports  of  the  Chief  of  Engi- 
neers for  1885,  page  773,  and  for  1897,  page  1031. 

OPEBATIONa  DURING  THE  FISOAL  YEAB  ENDING  JT7NE  30,  1898. 

At  the  beginning  of  the  year  the  U.  S.  dredge  Oedney  was  being 
fitted  with  new  boQers,  under  contract  with  the  Harlan  &  Hollings- 
worth  Company,  dated  March  3, 1897.  After  the  boilers  were  tested 
the  dredge  resumed  work  of  removing  shoals  and  widening  the  chan- 
nel, and  during  the  year  180,111  cubic  yards  of  material  were  dredged, 
removing  a  shoal  in  the  west  side  of  the  Main  Ship  Channel  between 
buoy  C  3  and  Southwest  Spit  and  widening  the  channel  through  North- 
west Shoal.  *  The  channel  through  this  shoal  was  widened  5^  feet  on 
the  north  side  and  200  feet  on  the  south  side,  and  now  there  is  a  chan- 
nel of  the  full  depth  (30  feet  at  mean  low  water)  across  the  entire 
shoal,  with  width  of  1,000  feet  north  of  the  channel  range  and  700 
feet  width  south  of  that  range. 

The  cost  per  yard  of  dredging  during  the  past  fiscal  year,  including 
extensive  repair  and  maintenance  of  plant,  was  17.7  cents;  the  average 
cost  per  yard  sinoe  purchase  of  plant,  December  1, 1892,  has  been  11.1 
cents,  all  expenses  inclnded. 

The  resurvey  of  the  harbor  from  the  Narrows  to  the  sea,  authorized 
by  the  Secretary  of  War  May  13, 1897,  was  made,  and  the  map  was 
sent  to  the  Chief  of  Engineers  with  report  dated  April  5, 1898. 
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PBE8BNT  CONDITION  OF  IMPBOYBMBNT. 

The  improved  channel  from  deep  water  below  the  Narrows  to  de^ 
water  beyond  the  bar  has  a  depth  of  30  feet  at  mean  low  water  and 
general  width  of  1,000  feet  tbroo^hoat.  At  Northwest  Shoal  the30  foot 
channel  has  been  widened  to  1,700  feet  by  the  operations  of  the  year. 

PBOrOSED  OPERATIONS. 

Future  appropriations  under  the  completed  project  should  be  applied 
to  removing  such  shoals  as  form  from  time  to  time'in  the  channel,  and 
to  increasing  the  width  of  channel,  especially  at  places  where  shoals 
are  most  liable  to  be  formed. 

This  work  is  in  the  oolleotion  district  of  New  York.  Nearest  liffht-honaes,  Ssndj 
Hook  and  HighlMid  lights.  The  nearest  forts  are  the  fort  at  Saudy  Hook  and  tbosi 
at  the  Narrows. 

Money  statement. 

Jaly  1, 1S97,  balance  unexpended $73,97&S8 

Amoont  received  since 9,600.00 

Jane  30, 1S98,  amoant  expended  daring  fiscal  year 53, 549.90 

Jnly  1, 1898,  balance  nnexpended 29,228.38 

July  1, 1898, outsUndiiig  liabilities '     3,01191 

July  1, 1898,  balance  available 26;  214. 47 

I  Amountthatcanbeprofltablyexpeiidedinfiscal  vearendine  JuneSO,  1900  500,000.00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
[     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4,  1897. 


▲MOUNTS  APPHOPRIATBD. 

ForGedneyChannel,  by  act  July5, 1884 $200,000.00 

For  New  York  Harbor : 

Act  August  5, 1886 75O.O0a00 

Act  August  n,  1888 :....  380; 000.00 

Act  September  19,  1890 16O.0O0.0D 

Act  July  13,1892 170,000.00 

ActA'ugustl8,1894.... 75,O0aO0 

Act  June  3, 1896 eO,O0aO0 

Total : i,795,aiaoo 

Received  from  other  sources 28,024.52 

1,823,024.53 

Amount  expended  to  June  30, 1898 1,793,796.14 


CONTRACT  IN  FORCB  DURINO  THE  FISCAL  TBAR  BNDIKO  JUNE  30,  1898. 

With  the  Harlan  Sl  Hollingsworth  Company,  for  furnishing  two  boilers  for  tlw 
U.  8.  S.  Gedney,  at  cost  of  $12,270;  date  of  contract,  May  3,  1897;  approved  by  tbo 
Chief  of  Engineers,  June  4,  1897;  expiring  under  extension  November  15, 1897. 

Work  begun  May,  1897;  completed  November  13, 1897. 


APPENDIX   F REPORT   OF  HAJOB  ADAMS. 
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COMMERCIAL  STATISTICS. 

The  following  statement  concerning  foreign  commerce  of  the  port  of  New  York  is 
taken  from  the  annnal  report  of  the  Chamber  of  Commerce  of  the  State  of  New 
York  for  the  year  1897-98.  It  comprises  only  foreign  imports  and  exports,  and  does 
not  include  the  domestic,  coastwise,  and  local  traffic.  Vessels  trading  with  domestic 
ports  are  not  required  to  take  out  clearance  papers,  and  no  attempt  is  made  to  collect 
BtatiBti9s  of  their  carrying  trade. 

The  leading  articles  of  import  into  the  United  States  at  the  port  of  New  York  for 
the  year  ending  June  30, 1897,  were  sugar,  molasses,  coffee  and  tea,  wool^  cloths  and 
dress  goods,  leather  and  leather  goods,  tin,  rubber,  tobacco,  and  other  miscellaneous 
articles,  aggregating  about  two  and  one-half  million  tons,  valued  at  $666,948,811. 

The  leading  articles  of  export  were  cotton,  breadstuffs  and  other  provisions,  oils, 
tobacco,  metals,  manufactures,  and  other  miscellaneous  items,  aggregating  about 
three  and  one-half  million  tons,  valued  at  $467,624,806. 

Statement  of  the  number  and  tonnage  of  all  vesiels  belonging  to  the  port  of  New  Torh 

June  SO,  1897, 


Tonnage. 


Steam  yessols . 
Sailins  vessels 
Canal  Doats . . . 
Barges — .... 

Total... 


510,828.70 
846,364.20 
20,145.02 
166,118.08 


1,051,  ML  00 


F4. 

REMOVING  SUNKEN  VESSELS  OR  CRAFT  OBSTRUCTING  OR  ENDANGERING 

NAVIGATION, 

1.  Steamship  Ailsa. — ^The  British  iron  steamship  Ailsa  was  stmck 
dnring  a  fog  on  February  29^  1896,  by  the  steamer  La  Bonrgogne^  in  or 
near  the  Narrows,  New  York  Harbor.  She  steamed  toward  the  east 
shore  and  sank  in  40  feet  of  water  on  the  east  side  of  the  Narrows,  below 
Fort  Hamilton.  At  the  beginning  of  the  fiscal  year  removal  of  this 
wreck  was  in  progress  under  a  contract  entered  into  with  John  W. 
Ghittendeii,  dated  May  4, 1897;  contract  price,  $11,975.  The  contract 
was  extended  from  August  25  to  November  25, 1897.  Work  was  con- 
tinued during  the  summer  and  fall,  and  November  15, 1897,  the  wreck 
was  finally  removed  to  the  depth  of  the  surrounding  bottom,  40  feet 
below  mean  low  water. 

Sealed  proposals  for  the  sale  of  material  recovered  from  the  wreck 
were-  invited;  the  only  bid  received  was  one  of  $1,000  made  by  the 
contractor  for  the  removal  of  the  wreck.  Supplementary  articles  of 
agreement  were  made,  deducting  the  amount  bid  for  material  from  the 
contract  price  for  removal,  approved  by  the  Secretary  of  War,  September 
14, 1897. 


COIVTRAOT  m  FORCB  DUBINO  THS  FISCAL  TKAB  SNDIKO  JUHB  90, 1896^  FOB  BSMOTAL 
OF  WBEOK  OF  8TBAMBB  AILSA. 

Name  of  oontraotor:  John  W.  Chittenden. 

Date  of  ooDtract:  May  4, 1^97. 

Date  of  approval  of  contract:  Jnne  1.  1S97. 

Date  of  beginning  work :  Jnne  1, 1897. 

Expiration  of  contract,  under  extension:  November  25, 1897. 

Aiticles  of  agreement  snpnlementary  to  abore,  providing  for  sale  of  reoovered 
materials  for  $1,000,  to  be  deducted  from  contract  price,  dated  August  5,  1897; 
approved  by  the  Secretary  of  War,  September  14, 1897. 
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2.  Steamship  Ahena. — The  British  iron  steamship  Alrena  sanl  in 
New  York  Ihirbor  in  the  angle  between  Gedney  and  Soath  channels, 
after  eollision  with  the  steamer  British  Queen^  January  19,  1897.  Sbe 
lay  in  about  25  feet  depth  of  water,  and  was  a  serioas  dangler  to  navi- 
gation. 

Prior  to  July  1,  1897,  proposals  for  removal  of  this  wreck  had  been 
invited,  and  the  lowest  bid  accepted.  On  July  15,  1897,  a  oohtraet 
was  entered  into  with  John  W.  Chittenden,  approved  by  the  Chief  of 
Engineers  July  27, 1897,  for  removal  of  the  wreck  of  the  Alvena  for 
the  sum  of  $30,000,  the  work  to  be  completed  "N^oveniber  24,  1897. 
Work  was  begiyi  August  4, 1897.  On  the  same  day  sealed  proposals 
for  recovered  materia)  were  opened;  the  only  bid  received  was  one  by 
the  contractor  for  removal,  offering  $2,200  for  this  material.  Witii 
approval  of  the  Secretary  of  War,  dated  September  17,  1897,  supple- 
mentary articles  of  agreement  were  entered  into  with  the  contractor, 
September  23, 1897,  providing  for  deduction  of  the  amonDt  of  bid  for 
material  from  the  contract  price  for  removal  of  the  wreck.  With 
approval  of  the  Chief  of  Engineers,  the  contract  has  beeu  extended  to 
November  24, 1898. 

Work  of  removal  was  continued  during  the  fiscal  year.  The  only 
effective  time  for  operations  generally  is  at  or  near  slack  water,  and 
much  time  has  also  been  lost  from  fogs  and  rough  weather.  Up  to 
July  1, 1898,  the  amount  of  work  accomplished  is  estimated  at  aWt 
60  per  cent  of  the  whole  work  of  removal. 


CONTRAOT  IN  FORCK  DURINO  THE  FISCAL  YEAR  ENDING  JUNE  30,  1898,  FOR  RBMOVAL 
OF  WRECK  OF  STEAMSHIP  ALVKNA. 

Name  of  oontraotor :  John  W.  ChittoDden. 

Date  of  contract:  July  15, 1897. 

Date  of  approval  of  contract:  July  27, 1897. 

Date  of  bej(inning  work :  August  4,  1897. 

Expiration  of  contract,  under  extension :  November  24,  1898. 

Articles  of  agreement  supplementary  to  tbe  above,  providing  fbr  sale  of  materials 
recovered,  for  tbe  sum  of  $2,200,  to  be  deducted  irom  tbe  contract  prioe,  dated 
September  23, 1897;  approved  by  tbe  Secretary  of  War  September  17, 1^7. 


APPENDIX  G. 


IMPROVEMENT  OF  RIVERS  AND  HARBORS  IN  VERMONT;  OF  PEEKSKILL, 
RONDOUT,  AND  SAUGERTIE8  HARBORS,  AND  OF  HUDSON  RIVER,  NEW 
YORK;  AND  OF  RIVERS  AND  HARBORS  IN  NORTHEASTERN  NEW  JERSEY. 


REPORT  OF  MAJ.  A,  M.  MILLER,  CORPS  OF  ENGINEERS,  OFFICER  IN 
CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE. 30, 1898,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPROVEMENTS. 


1.  BarliDgton  Harbor,  Vermont. 

2.  Otter  Creek,  Vermont. 

3.  Narrows  of  Lake  Champlain,   New 

York  and  Vermont. 

4.  Hudson  River,  New  York. 

5.  Sangerties  Harbor,  New  York. 

6.  Rondout  Harbor,  New  York. 

7.  Peekskill  Harbor,  New  York. 

8.  Passaic  River,  New  Jersey. 

9.  Channel  between  Staten  Island  and 

New  Jersey. 

10.  Elizabeth  River,  New  Jersey. 

11.  Raritan  River,  New  Jersey. 


12.  Sonth  River,  New  Jersey. 

13.  Raritan  Bay,  New  Jersey. 

14.  Matawan  Creek,  New  Jersey. 

15.  Key  port  Harbor,  New  Jersey. 

16.  Shoal  Harbor  and  Compton  Creek, 

New  Jersey. 

17.  Shrewsbury  River,  New  Jersey. 

18.  Manasquan  (Sqaan)  River,  New  Jer- 

sey. 

19.  Removing  sunken  vessels  or  craft  ob- 

structing or  endangering  naviga- 
tion. 


HARBOB  LINES. 

0.  East  shore  of  Hudson  River,  in  front  of  the  city  of  Yonkers,  N.  Y. 


United  Statbs  Engiitebb  Oppioes, 

New  YorTc  Oity,  July  6y  1898. 
General:  I  have  the  honor  to  forward  herewith  annual  report  apon 
works  of  river  and  harbor  improvement  in  my  charge  for  the  fiscal 
year  ending  June  30, 1898. 

Very  respectfully,  your  obedient  servant, 

A.  M.  Miller, 
Major f  Corps  of  Engineers. 
Brig.  Gen.  John  M.  Wilson, 

Chief  qf  Ungineersy  U.  S.  A* 


G  X. 

IMPROVEMENT  OF  HARBOR  AT  BURLINGTON,  VERMONT. 
[This  work  was  in  the  charge  of  M%).  W.  S.  Stanton,  Corps  of  Bnglneers,  until  October  1, 1897.] 

The  improvement  of  this  locality  consists  in  forming  an  artificial 
harbor  in  front  of  the  city  by  constructing  a  breakwater  about  1,000 
feet  firom  the  shore. 
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The  method  of  constraction  has  oonsisted  in  first  placing  a  stone 
monnd  along  the  proposed  line,  the  width  on  top  beingr  sofficient  to 
support  wooden  cribs,  which  were  sank  into  position  and  filled  wiUi 
stone.  Until  1890  the  breakwater  was  built  of  timber  to  its  fall  heigbt 
of  8  feet  above  low  water.  Since  then  it  has  been  bnilt  with  a  stone 
saperstmctore  above  low  water.  • 

The  present  length  of  the  breakwater  is  4,163  linear  feet.  Mape 
showing  its  location  and  cross  sections  of  the  stone  snperstractnre  are 
printed  in  the  Beport  of  the  Ghief  of  Engineers  for  1897,  following 
page  3298. 

A  contract  was  entered  into  daring  the  previoas  fiscal  year  with 
Edgar  S.  Fleary,  of  Isle  Lamotte,  Yt.,  for  building  a  stone  Baperstrac- 
ture  on  a  portion  of  the  breakwater  34  feet  wide,  at  a  cost  of  •  (1.50  per 
linear  foot.  Work  under  this  contract  began  August  1,  under  tbe 
supervision  of  Mr.  F.  M.  Barstow,  assistant  engineer,  and  was  com- 
pleted November  15, 1897,  235  linear  feet  of  stone  superstractore  hay- 
ing been  constructed. 

While  work  was  in  progress  it  was  found  that  in  some  plaoes  the  out- 
ward thrust  against  the  front  side  of  the  cribs  was  greater  than  tbe 
wooden  cross*  ties  would  stand,  it  therefore  became  necessary  to  intro^ 
duce  iron  tie-rods,  in  order  to  give  the  crib  work  sufficient  strength. 

To  complete  this  improvement  897  linear  feet  of  breakwater  remains 
to  be  built  at  its  present  southerly  end  and  2,695  linear  feet  of  stone 
superstructure  is  to  be  erected. 

Money  statemenk 

July  1, 1897,  Valaaoe  imezpended $10,367.81 

June  90, 1898,  Amoont  expended  daring  ftsoal  year 10^161.39 

July  1, 1898»  balance  nnezpended 206.43 

(Amoont  (estimated)  reoaired  for  completion  of  existing  project 230, 000. 00 
Amountthatcan  beprontabl^  expended  in  fiscal y ear endins  June  30,1900    50^  OOOi  00 
Submitted  in  compliance  with  requiremonte  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  1, 1897. 


Appropriation*, 


By  act  of— 

July4,1836 $10,000.00 

March  3, 1837.... • 10,000.00 

July  7, 1838 60,000.00 

Junell,18U 10,000.00 

August  30, 1862 10.000.00 

May  19, 1864 308. 00 

June28,1864 13,500.00 

June28,1866 27,672.20 

March  2, 1867 80,000.00 

J.nlylL1870 25,000.00 

March  3, 1871 30,000.00 

June  10,1872 30,000.00 

March3,1873 25,000.00 

June28.1874 26,000.00 

March  8, 1876 26,000.00 

NOTB.— In  1872,  $6,669.13  was  earned  to  surplus  Aind  and  not  expended. 


By  act  of— 

August  14, 1876 $2O,00a0D 

Jnne  18,1878 20,000.00 

March  3, 1879 15,000.00 

Junel4.1880 lO.OOaOO 

March  3, 1881 10,000.09 

Aujgust  2, 1882 12,  000.00 

July  6, 1884.; SO.OOaOO 

August  5, 1886 18,730.00 

August  11, 1888 35.  OOaOO 

September  19. 1890 20, 000. 00 

August  18, 1894 :  10, 0*10.00 

Jane3,1896 10,000.00 

Total 6Q2,33a« 
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OOmOBBOIAL  8TATIBTI0S. 

Vm$eU  emplaned  in  trade. 


C1A88. 

Kiimber. 

Bagiatered 
tonnage. 

'^ 

Steam 

18 
20 
804 

10  to  1,011 
88to  146 
60to     179 

604 

gaii .     .     ,..,,.-,,,-  „_ 

102 

f^aiiftl  bmti  and  barj^en 

482 

Gieatest  length,  261  feet;  greatest  draft,  10  feet. 

I^eighi  KandUd. 


Artidea. 

1885. 

1896. 

1897. 

Ooal 

Tom. 

68,883 

87,162 

86,188 

88,618 

Totit. 

71.888 

28,196 

18,126 

82,774 

Tont. 

44,597 

86,842 

2,079 

26,162 

Lumber  and  timber 

Stone,  gravel,  and  Hand ^ 

General  merohand  lue 

Total ^ 

180,846 

146,961 

109,180 

G2. 

IMPROVEMENT  OF  OTTER  CREEK,  VERMONT. 
[Thia  work  waa  in  the  charge  of  Mi^.  W.  S.  Stanlon,  Corps  of  Bogineera,  nntU  October  1, 1897.] 

This  improvement  was  undertaken  in  order  to  provide  an  8-foot  chan- 
nel, 100  feet  wide,  from  Lake  Ghamplain  to  Yergennes. 

At  the  close  of  the  previous  fiscal  year  a  channel  of  the  desired  depth 
and  40  feet  wide  had  been  secured. 

Ko  work  was  done  during  the  present  fiscal  year  owing  to  the  lack 
of  funds.  A  detailed  statement  of  work  done  can  be  found  in  the 
Report  of  the  Chief  of  Engineers  for  1897,  page  3299. 

It  has  been  found  necessary  to  redredge  some  of  the  shoals  where  accre- 
tions have  occurred  during  seasons  of  freshets.  Occasional  exx>endi- 
tures  for  maintenance  will  doubtless  be  required  after  completion  of  the 
work.  Such  cost  will  be  small  compared  to  the  first  cost  of  the  improve- 
ment and  the  traffic  benefited. 

Money  statement. 

July  1,1897,  balance  unexpended $8.48 

Jnue30, 1898,  amount  expended  daring  fiscal  year 8.48 

{Amount  (estimated)  required  for  completion  of  existing  project 12, 248. 00 

Amount  that  can  beprontably  expended  in  fiscal  year  ending  June  30, 1900  6^  000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  oivU  act  of  June  4, 1897. 


Appropriatiana. 


By  act  of— 

June  10,  1872 $10,000 

March  3, 1875 5,000 

June  18,  187« 8,000 

March3,187t» 5,000 

Juneli,  1880 2,000 

March  3, 18X1 2,000 

AngiiBt  2, 1882 2,000 


By  act  of— 

August  11, 1888 $2,500 

September  19,  1890 5, 000 

July  13,  1892 10,000 

August  18,  1894 5,000 

June3, 1896 5,000 

Total 61,500 
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OOMMBBOIAL  ATATI8TIC8. 

V$ueli  mgagtd  <«  troile. 


ClMI. 

Number. 

Tooiiage. 

DnA. 

StMMn 

3 
36 

13.080 
7,700 

C 

r*AiiAl  boatft  and bttfirM 

8 

FrtAgkt  kandUd, 

Article*. 

1896. 

1896. 

im. 

Coal      

Tom. 
5,000 
3,000 
2.300 
1,000 
1,375 

Ton*. 

5.000 

2.352 

800 

450 

450 

l«untlM*r   ............................................................... 

l,Mi 

Iron 

1.W 

Kaolin     

300 

Genaral  merobftndise. r - 

SI 

Total 

12,075 

0,058 

7.89 

G3. 

IMPROVEMENT  OF  NARROWS  OF  LAKE  CHAMPLAIN,   NEW  YORK  AND 

VERMONT. 

[Tbia  work  waa  in  the  oberge  of  Mi^.  W.  8.  Stanton,  Oorpo  of  Engineers,  until  October  1, 1317.] 

This  improvement  consists  in  widening  and  deepening  the  channel 
from  Whitehall,  N.  Y.,  the  northern  terminus  of  the  Ghamplain  Canal 
to  Bensons  Landing,  Vt.,  a  distance  of  15  miles. 

Under  various  appropriations  the  depth  of  the  channel  has  been 
increased  to  12  feet,  but  at  the  close  of  the  last  fiscal  year  a  shoaliDg 
had  occurred- in  places,  which  restricted  the  draft  which  vessels  oould 
carry  to  not  exceeding  10  feet. 

No  work  was  done  during  the  present  year,  owing  to  lack  of  funds 
and  to  the  completion  of  the  project  under  which  operations  were  car- 
ried on. 

An  examination  of  the  channel  from  Whitehall  to  Bensons  Lranding, 
made  in  the  fall  of  1896,  disclosed  the  fact  that  the  channel,  dredgiS 
ft*om  1887  to  1889,  had  shoaled  from  1  to  2  feet,  and  that,  in  order  to 
restore  the  12-foot  channel,  it  would  require  the  removal  of  60,000 
cubic  yards  of  material,  measured  in  place.  In  addition,  a  widening 
and  deepening  of  the  channel  was  required  at  other  places,  which 
would  necessitate  the  dredging  of  40,000  cubic  yards  of  material,  meas- 
ured in  place. 

Vessels  were  also  damaged  through  colliding  with  the  rocky  blnfis  at 
Puts  Kock,  a  few  hundred  feet  below  the  "  Elbow,"  where  the  water- 
way is  only  about  100  feet  wide.  This  can  be  prevented  by  bolting 
fender  timbers  to  the  rough  faces  of  the  rock.  Fender  piles  are  also 
needed  for  about  60  feet  along  the  rocky  bluffs  at  the  Narrows,  and  for 
about  30  feet  at  Pulpit  Point 

The  total  quantity  of  material  to  be  removed,  adding  30  per  cent  for 
scow  measurement,  would  amount  to  130,000  cubic  yards.  The  esti- 
mated cost  of  completing  this  improvement  is  therefore  as  follows: 

Dredging  130,000  cable  yards  of  material,  at  15  cents $19,SQ0 

Fender  timbers  and  piles 1,500 

Gontingenoies  and  engineering  expenses 1,500 

Total ^ 23^500 


J 
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111  addition,  it  is  estimated  tbat  it  will  require  $5,000  every  two  years 
to  maintain  the  improvement  after  completion. 

These  facts  are  presented  in  accordance  with  authority  contained  in 
letter  from  the  Chief  of  Engineers,  dated  October  10^  1896. 


Money  statement 


July  1, 1897,  balance  nnexpended 

June  30,  1898,  amoont  expended  during  fiscal  year. 


$15.51 
15.51 


r  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  90, 1900    26, 000. 00 
i  Submitted  in  compliance  witb  requirements  of  sections  2  of  river  and 
[    harbor  acts  of  1866  and  1867  ai}d  of  sundry  civil  act  of  June  4,  1897. 


Appropriations* 
By  act  of— 

Augusts,  1886 $30,000 

August  11,  1888 :...     15,000 

July  13,  1892 18,500 

Total 63,500 


COMMERCIAL  STATISTICS. 

Number  of  boats  and  tows  passing  Whitehall,  N.  Y.,  during  the  years  1895 ,  1896,  and  1897. 


1896. 

1896. 

1807. 

Kiiiii'l)6r  of  tows 

804 

6.168 

826,880 

252 

4,032 

604,800 

226 

If  amber  of  boats  towed - 

8,621 
610,873 

Total  tonnage  . ....,..-,,-»-. , 

G  4. 

IMPROVEMENT  OF  HUDSON  RIVER,  NEW  YORK. 

[This  work  was  in  the  charge  of  Brig.  Gen.  William  Ludlow  (nowMf^j.  Gen.),  United  States  Yolunteers, 
lieutenant-colonel,  Corps  of  Engineers,  until  October  1, 1887.] 

The  portion  of  this  river  now  under  improvement  by  the  United 
States  extends  from  the  State  Dam  at  Troy  downstream  to  Goxsackie. 
The  object  is  to  provide  navigation  with  a  12-foot  channel  300  feet  wide 
from  the  State  Dam  to  the  foot  of  Broadway,  Troy,  and  400  tbet  wide 
from  Broadway,  Troy,  to  Goxsackie.  Below  this  latter  point  there  is 
ample  depth  and  width  of  channel. 

The  Eeport  of  the  Chief  of  Engineers  for  1885,  page  677  et  seq.,  con- 
tains a  history  of  this  work,  accompanied  by  original  reports  and  two 
sketches,  showing  its  condition  at  that  time. 

The  report  of  the  Board  of  Engineers,  who  formulated  the  present 
project,  is  contained  in  the  Eeport  of  the  Ghief  of  Engineers  for  1892^ 
page  750  et  seq. 

Other  information  in  regard  to  this  improvement,  including  a  tabu- 
lated statement  of  the  condition  of  the  channel  on '  June  30, 1897,  is 
contained  in  the  Eeport  of  the  Ohief  of  Engineers  for  1897^  page  997 
et  seq. 
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At  the  bAffinning  of  the  present  fiscal  year  work  was  in  progresi 
under  the  following  contracts: 

With  Bdwards,  Hewlett  &  Thompson,  for  dredging. 

With  P.  Sanford  Boss^  fi>r  breaking  up  and  removing  rock  and  sand 
oovering  rock. 

With  William  Parrott,  for  constructing  new  and  repairing  old  dikes. 

Under  the  contracts  with  Edwards.  Hewlett  &  Thompson  the  dredg- 
ing between  Albany  and  the  foot  of  Broadway,  Troy,  was  continned 
until  November  20, 1897,  when  all  the  dredges  were  withdrawn  from 
that  section  of  the  river  and  removed  to  New  Baltimore  Bar,  two 
large  dredges  having  been  previously  removed  to  Mulls  Oross-over  on 
October  15  and  19.  resi»ectively. 

The  dredging  above  Albany  was  restricted  to  the  excavation  of  a 
channeL  generally  200  feet  wide  and  12  feet  deep,  between  the  south 
end  of  Ouylers  Island  and  the  foot  of  Broadway,  Troy,  it  being  con- ' 
sidered  advisable  to  complete  a  narrower  channel  through  to  the  latts* 
point  rather  than  to  make  the  ftdl  400  feet  width  for  only  a  XK>rtion  of 
the  distance,  and  to  opening  a  channel  about  250  feet  wide  throngh  a 
shoal  in  flront  of  Bath-onthe-Hudson,  where,  though  previous  dredg- 
ing had  procured  a  depth  of  12  feet,  it  had  filled  up  so  as  to  leave  on^ 
10.5  feet.  In  front  of  Albany,  both  above  and  below  the  New  York  Cen- 
tral and  Hudson  River  Railroad  lower  or  passenger  bridge,  the  channel 
was  widened  in  order  to  open  the  approaches  to  the  west  draw  span, 
and  was  dredged  to  a  depth  of  12  feet.  At  Mulls  Gross-over  a  shoal  on 
the  west  side  of  the  proposed  channel,  which  had  been  left  when  dredg- 
ing had  been  previously  done,  on  account  of  the  tendency  to  re-form  as 
long  as  the  reef  of  rock  above  it  was  not  removed,  was  dredged  to  a 
depth  of  12  feet,  except  at  a  point  on  the  extreme  western  edge,  the 
rock  removal  having  been  completed  except  at  that  point.  At  New 
Baltimore  Bar,  in  the  vicinity  of  Willow  Island  Light,  the  channel 
having  shoaled  badly,  thereby  obstructing  navigation,  dredges  were 
employed  to  restore  the  depth  to  12  feet.  Three  dredges  began  work 
November  13,  and  when  dredging  was  suspended  for  the  season  on 
December  3, 1897,  on  acconnt  of  the  formation  of  ice,  the  removal  of 
the  shoals  had  been  only  partially  completed. 

Three  large  and  two  small  dipper  dredges  were  employed  during  the 
whole  season,  and  about  November  9  the  number  was  increased  by 
the  addition  of  three  small  dredges.  The  material  removed  between 
the  north  end  of  High  Dike  and  the  foot  of  Broadway,  Troy,  was  very 
varied  in  character.  On  the  east  side  of  the  channel,  throngh  CoviUs 
Folly  to  the  bend  opposite  Breaker  Island,  a  large  proportion  of  the 
material  was  cobblestones,  bowlders,  clay,  and  coarse  gravel,  while  on 
the  west  it  was  coarse  sana,  gravel,  and  cobblestones.  On  Van  Bnren 
and  Washington  bars  only  a  small  proportion  was  heavier  than  coarse 
gravel,  but  fh>m  the  north  end  of  Washington  Bar  to  the  Congress 
Street  Bridge  the  material  was  very  heavy,  being  largely  composed  of 
bowlders  and  cobblestones. 

May  20, 1898,  the  contractors  resumed  work  with  one  large  and  one 
small  dredge,  which  were  employed  in  widening  the  channel  at  Troy 
between  the  north  end  of  Washington  Bar  and  Congress  Street  Bridge, 
and  after  removing  50,107  cubic  yards  completed  their  contract  on 
June  28  and  withdrew  their  plant  fi*om  the  work. 

The  dredged  material  was  disposed  of  by  using  one  15-inch  centrifn- 
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gal  pump  the  whole  of  the  season  of  1897  and  one  vacanm  pump  for 
a  few  weeks  at  the  end  of  it,  which  together  lifted  51,433  cnbic  yards 
of  material  and  deposited  it  behind  dikes  or  bulkheads  at  New  Balti- 
more, Cedar  Hill,  Donws  Point,  and  Troy,  and  by  damping  directly 
from  the  scows  482,682  cnbic  yards  in  the  ^'Imbonght"  dumping  ground 
and  3,767  cubic  yards  behind  the  Oampbell  Island  Dike,  below  Staats 
Point. 

The  prices  paid  for  dredging  the  light  material  was  20.7  cents  and 
for  the  heavy  material  38  cents  per  cubic  yard. 

Under  the  contract  with  P.  Sanford  Ross  the  removal  of  rock  and 
sand  covering  rock  was  continued  until  November  26, 1897,  when  the. 
total  amount  of  work  contemplated  under  this  contract  was  completed 
and  the  plant  withdrawn  from  the  work. 

The  method  employed  to  break  the  rock  prior  to  its  removal  was  the 
same  as  that  employed  during  the  previous  seasons  under  this  contract, 
which  is  described' in  the  Report  of  the  Chief  of  Engineers  for  1893, 
page  1013,  except  that  a  portion  of  it  was  broken  by  blasting.  Three 
machines  or  '^rock  breakers''  and  one  scow,  with  a  single  drill  mounted, 
were  used  during  the  season  to  break  up  the  rock,  and  two  clam-shell 
dredges  were  used  to  remove  the  rock  as  well  as  the  sand  covering. 

The  large  reef  of  rock  within  the  limits  of  the  proposed  channel  at 
Mulls  Cross-over  and  the  reefs  on  the  west  side  of  the  river  between 
Thirteenth  and  Fifteenth  streets,  Watervliet,  and  on  the  east  side 
between  Congress  and  State  streets,  Troy,  which  were  in  process  of 
removal  at  the  end  of  the  last  fiscal  year,  and  several  small  reefs 
developed  while  dredging  opposite  Breaker  Island,  were  entirely 
removed;  but  the  removal  of  the  reefs  opposite  the  United  States  Arse- 
nal wharf  at  Watervliet,  and  between  State  street  and  Broadway,  Troy, 
was  not  completed  when  the  limit  of  the  contract  was  reached.  The 
least  depth  on  these  reefs  within  the  limits  of  the  dredged  channel  was, 
however,  increased  to  not  less  than  10.5  feet. 

As  the  dredging  progressed  at  Troy  new  reefs  of  rock  were  developed, 
some  of  which  still  remain  to  be  removed.  From  the  southerly  line  of 
the  United  States  Arsenal,  Watervliet,  to  the  State  Dam  at  Troy  no 
accurate  estimate  of  the  quantity  of  rock  which  will  have  to  be  removed 
can  be  made  until  the  channel  has  been  dredged  to  its  inll  width,  as 
the  rock  seems  to  lie  very  near  the  plane  of  12  feet  below  mean  low 
water  and  undulates  above  and  below  that  plane  over  a  very  large  area. 

Under  the  contract  with  William  Parrott  the  construction  and  repair 
of  dikes  was  continued  and  the  contract  completed  December  14, 1897. 

A  contract  was  entered  into  with  William  D.  Fuller  on  October  2, 
1897,  for  the  delivery  of  rubble  and  paving  stone  for  repairing  dikes. 
This  contract  was  completed  June  20, 1898. 

The  progress  of  the  work  done  during  the  fiscal  year  may  be  sum- 
marized as  follows: 

OONSTEUCTION  OP  NEW  BIKES. 

Under  contract  with  William  Parrott  the  following  dikes  have  been 
constructed: 

Extension  of  Papsoanee  Dike,  Section  11, 1,437  feet  long,  closine  the  gap  between 
Sections  II  and  III,  was  completed  October  19, 1897.  It  is  a  fim  dike,  7  feet  wide 
firom  ont  to  out  of  piling,  and  cost  $5.85  per  linear  foot. 

Extension  of  Papscanee  Dike,  Section  I,  817  feet  long,  closing  the  gap  between 
Sections  I  and  II,  is  also  a  fiill  dike  7  feet  wide,  and  was  completed  October  22, 1897, 
•  at  a  cost  of  $5.78  per  linear  foot. 
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Under  the  contract  of  William  Parrott,  the  following  dikes  wen 
repaired : 

Pap$eane0  Dike,  SeetUm  /.— A  portion  of  this  dike,  1,249  feet  lon^,  iras  origioaDr  i 
dingle-pile  dike,  with  stone  thrown  on  both  sides  of* the  pilincr.  it  was  netriy 
destroyed,  and  was  rebuilt  on  the  plan  of  a  full  dike,  7  feet  wide,  using  the  remaiBi 
of  the  old  piling  as  innch  as  possible.  This  work  was  completed  October  23,  Wl^ 
at  a  cost  or  $4.17  per  linear  foot. 

Domvt  Point  dike  extention, — A  portion  of  this  dike,  1,150  feet  long,  which  was  ska 
a  single-pile  dike,  was  repaired  od  the  same  plan  as  the  above-mentioned  dike,  sad 
was  completed  December  14,  1897,  at  a  cost  of  $3.60  per  linear  foot. 

Under  the  contract  with  William  D.  Fuller,  rabble  and  paving  stone 
was  delivered  as  follows  for  the  repairing  of  dikes: 

CoxBOokie  liland  Half -dike. — 109.6  cubic  yards  of  rubblestone  was  naed  in  refilling 
a  section  of  aboat  180  feet  long,  at  the  south  end  adjoining  the  ice-honsH  wharf;  ako 
a  section  about  SO  feet  long,  on  the  west  side  of  the  island,  and  400  cnbic  yards  were 
placed  outside  the  piling  at  two  places  to  protect  the  piling  from  foiiher  scouring 
effects  of  the  currents,  at  a  cost  of  $479.02. 

Lightk4>uie  Itland  Half -dike. — 60.4  cubic  yards  of  rubblestone  was  aaed  in  refiUinf 
a  section  about  100  feet  long  at  the  south  end,  adjoining  the  ice-house  wharf,  and  also 
a  section  about  150  feet  long  on  the  west  side  of  the  island,  and  94  cable  yaida  were 
placed  outside  of  the  piling  at  the  latter  place  to  protect  the  piling  from  fnriher 
scouring  effects  of  the  currents,  at  a  cost  of  $135.73. 

MulU  Uland  Half-dike.— 26SS  cubic  yards  of  rubblestone  to  refill  593  linear  feet, 
at  a  cost  of  r^SS.lO. 

MulU  i>UPS.— 615  cubic  yards  of  rubblestone  to  refill  2,500  linear  feet,  at  a  cost  d 
$484.10. 

Upper  Schodaok  Island  Half-dike. — 828  cubic  yards  of  rubblestone  to  refill  IJBO 
linear  feet,  at  a  cost  of  $778.33. 

Cedar  Hill  JHke  {Poplar  /a/and).— 308.3  cubic  yards  of  rubblestone  to  refiU  9S& 
linear  feet,  at  a  cost  of  $289.90. 

Campbell  Island  Half-dike.Si9.4t  cubic  yards  of  rubblestone  to  refill  1^150  linear 
feet,  at  a  cost  of  $300.24. 

Bogari  Island  IHke,— 427 A  cubic  yards  of  rubblestone  to  refill  1,300  linear  feet,  si 
a  cost  of  $401.76. 

Patroone  Island  Revetment. — 30  cubic  yards  of  paving  stone  for  repairs  of  paving, 
at  a  cost  of  $58.50. 

Breaker  Island  Revetment, — 1,310.2  cubic  yards  of  paving  stone  for  repairing  paving, 
at  a  cost  of  $2,448.22. 

Port  Schuyler  Dike. — 665.2  cubic  yards  of  paving  stone  for  repairing  paving,  at  a 
cost  of  $1,297.13. 

The  following  quantities  of  material  were  ftimished  for  dike  constrao* 
tion  and  repairs,  viz : 

Pine  piling linear  feet..     52,792 

Square  timber feet,  B.  M-.   119,1^ 

Tie  rods  and  screw  bolts * pounds..     37^070 

Drift  bolts,  spikes,  and  washers do 24i776 

RubbleBtone cnbic  yards..       7,806.9 

Paving  stone do 2,005.4 

DRBDGINO. 

Under  the  contract  With  Edwards,  Hewlett  &  Thompson,  the  dr^ig- 
ing  which  was  in  progress  at  the  end  of  the  last  fiscal  year  between 
Patroons  Island  and  the  foot  of  Broadway,  Troy,  was  continaed  until 
a  channel  generally  200  feet  wide  and  12  feet  deep  was  obtained,  except 
where  rock  was  encountered  above  that  plane. 

The  following  table  shows  the  quantities  of  material  removed  from 
the  channel  at  the  different  localities  during  the  year,  viz:  . 

Cabioymrb. 

New  Baltimore  Bar 49,299 

Mulls  Cross-over 51. 4S9 

CastletonBar ^ t(& 
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Cable  yards. 

Bogart  Light  Shoal 1,310 

In  front  of  Albany 8,549 

Bath  Shoal 75,746 

Round  Shoal .\ 6,732 

Covills  Folly 7,0^ 

Opposite  Breaker  Island : 46,885 

VanBnrenBar 32,193 

Washington  Bar 51,990 

Opposite  Watervliet  Arsenal 101,346 

Arsenal  to  Congress  street,  Troy 60,864 

Congress  street  to  foot  of  Broadway,  Troy 30,935 

Total 530,473 

BEMOYAL  OF  BOOK. 

Under  the  contract  with  P.  Sanford  Boss,  the  work  of  removing  all 
rock  from  the  channel  above  the  12-foot  plane,  also  the  sand  covering 
it,  which  was  in  progress  at  the  end  of  the  last  fiscal  year,  was  contin- 
ued until  the  total  amount  provided  for  under  the  contract  was  removed. 

The  following  table  shows  the  quantities  of  rock  and  sand  covering 
rock  which  were  removed  from  the  various  reefs  during  the  fiscal  year, 
viz: 


Locality. 

Rook. 

Sand 

oovering 

rock. 

MalURock 

467.4 

2,548 

537 

25 

4,385.0 

652 

167 

22,532 

14,602 

Ton», 

Covills  Folly  Reef,  No.  1 

iVt 

Covins  Folly  Reef,  No.  2 

163 

Breaker  Island  Reef  B    ....                                .... 

62 

Arsenal  Reef 

1,061.2 
85 

Adams  Street  Reef 

West  Troy  Reef 

28 

Conirress  Street  Reef 

1,078 

BrcMMlwRy  R««f 

1,841 



Total 

45.916.3 

4,779.2 

a.v««k.. 

WBE0E8. 


During  the  fiscal  year  three  wrecks  were  removed  from  the  channel 
of  the  river  at  the  following  localities: 

By  authority  dated  August  28^  1897,  the  remaiuB  of  a  oanal  hoat  or  harge,  lying 
near  the  dike  on  the  east  side  of  the  river,  opposite  Bogart  Light,  ahout  2  mifes  helow 
Alhauy,  was  removed  at  a  cost  of  $197. 

By  authority  dated  September  28, 1897,  the  remains  of  an  old  canal  hoat  lying  on 
the  west  side  of  the  river,  opposite  Stone  House  Bar,  about  16  miles  helow  Albany, 
was  removed  at  a  cost  of  $179. 

By  authority  dated  January  12, 1898,  the  remains  of  the  burned  tugboat  B,  R. 
Vandecar,  lyine  on  the  east  side  of  the  river,  nearly  opposite  the  lower  side  cut  to 
the  Erie  Canu  at  Port  Schuyler,  about  5^  miles  above  Albany,  was  removed  at  a 
cost  of  $175. 

HIBED  LABOB. 

A  foreman  and  8  laborers  were  employed  during,  the  month  of  July> 
1897,  in  replacing  and  leveling  stone  filling  of  the  dikes  in  the  vicinity 
of  Oastleton.  Early  in  the  month  of  August  the  number  of  laborers 
was  increased  to  about  48,  and  continued  at  about  that  number  until 
the  latter  part  of  the  month  of  November,  the  whole  force  being  dis- 
ebarged  on  December  3, 1897. 

The  total  cost  of  this  work  was  •7,819.19. 
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HYDRGGBAPHIO  WORK. 

The  hydrographic  party  was  employed  in  making  sarveya  and  exam- 
inations before  and  after  dredging  and  rock  removal,  and  in  setting 
ranges  and  tide  staffs  for  dredging  and  rock  removal. 

Onide  piles  were  driven  to  mark  dikes  near  the  channel,  therefore 
dangeroos  to  navigation  in  times  of  freshets,  at  a  cost  of  $88.41. 

aSKSRAL  RKMARgR, 

Daring  the  spring  and  summer  of  1897  rains  kept  the  water  in  iht 
river  in  a  state  of  fresbet  so  much  of  the  time  that  the  tidal  observft- 
tions  were  not  of  much  value  for  determining  the  changes  which  the 
dredging  is  causing  in  the  tides.  The  means  of  the  staff  readings  dur- 
ing two  months  in  the  fMj  when  the  river  was  comparatively  free  from 
freshets,  have  been  selected  for  a  comparison  with  tiie  tides  of  previous 
seasons  and  the  results  shown  in  the  following  table,  the  elevations  of 
the  high  and  low  water  being  above  that  of  similar  tides  at  Governors 
Island,  New  York.  The  results  of  previous  tidal  observations  are  con- 
tained in  the  Report  of  the  Chief  of  Engineers  for  1897,  pa«e  998. 


LocAUty. 


EleTstion 

ofmMn 

low  water. 


Elevmtion 
of  mean 


&&«rtiii^ 


At  Albany 

At  nail  works 

At  Broadway,  Troy. 
At  State  Dam,  Troy 


FeeL 
2.39 
2.S8 
2.68 
4.17 


0.87 
1.04 
1.03 
1.28 


Art. 

2.  as 

2.» 
2.S 


A  comparison  of  the  above  results  with  those  deduced  from  the  tidal 
observations  in  1873  and  1876  shows  a  lowering  of  the  plane  of  mean 
low  water  of  0.04  foot  at  Albany,  0.45  at  nail  works,  0.59  at  Broad  waj, 
Troy,  and  0.36  at  State  Dam,  -and  an  increase  in  the  mean  range  of  the 
tides  of  0.54,  0.94,  0.88,  and  0.64  foot,  respectively . 

The  surveys  of  the  channel  which  have  been  made  since  the  opening 
of  navigation  this  season  have  given  a  great  deal  of  valuable  informa- 
tion, as  to  the  probable  stability  of  the  dredged  channels.  A  compari- 
son of  the  maps  of  these  surveys  with  those  made  soon  after  the 
dredging  was  done  has  been  made,  with  the  following  results: 

At  Coxsackie  8hoaI,  where  a  channel  was  dredged  to  a  depth  of  12 
feet  and  400  feet  wide  in  1895,  the  width  has  been  reduced  to  lOO  feet. 
It  seems  evident  that  the  required  channel  can  not  be  maintained 
through  this  shoal  without  a  dike  on  the  west  side  about  2,500  feet 
long  to  support  it. 

At  Stone  House  Bar  there  has  been  a  marked  shoaling,  and  there  is 
no  through  channel  as  deep  as  12  feet.  As  the  shoaling  seems  to  come 
from  the  east  side  it  is  probable  that  a  dike  on  that  side  about  3,O0U 
feet  long,  would  maintain  the  required  depth  and  width. 

The  channel  through  New  Baltimore  Bar,  near  Willow  Island  Light, 
which  was  dredged  in  1897,  has  filled  up  considerably.  Until  a  dike  is 
built  from  the  light  to  the  New  York  State  dike,  on  the  east  side  of 
the  channel,  this  shoaling  will  continue.  The  free  How  of  the  water 
west  of  Barren  Island  in  times  of  freshets,  and  thence  diagonallj 
across  the  west  dike,  is  also  a  detriment  to  the  stability  of  the  channel 
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throagb  this  bar.  The  raising  of  the  Barren  Island  Dike  firom  Goey- 
mans  Landing  to  Barren  Island  to  about  6  feet  above  mean  low  water, 
or  the  construction  of  a  dike  from  the  north  end  of  the  west  dike  to 
the  west  shore,  to  the  same  elevation  above  mean  low  water  would,  by 
throwing  the  water  back  into  the  channel  above  the  present  shoals, 
help  to  maintain  the  required  depth  and  width. 

At  Mulls  Cross-over  the  results  of  the  rock  removal  and  dredging 
^ave  been  very  satisfactory,  but  in  order  to  obtain  the  best  results  the 
channel  should  be  dredged  still  farther  to  the  west,  between  the  south 
end  of  the  rubblestone  dike  and  North  Goeymans  ice  houses,  and  a 
reef  of  rock  lying  about  midway  between  these  points  should  be 
removed,  for  the  channel  will  scour  itself  and  this  reef  may  become 
dangerous. 

The  channels  dredged  through  other  shoals  have  all  shoaled  more 
or  less,  and  it  is  evident  that  frequent  dredging  will  be  necessary  in 
order  to  maintain  a  channel  through  them  of  the  required  width  and 
depth. 

The  channel  between  Bath  Shoal  and  the  foot  of  Broadway,  Troy, 
which  is  generally  from  200  to  250  feet  wide  and  12  feet  deep,  has  main- 
tained its  depth  and  width  so  far. 

ThQ  following  table,  compiled  from  data  frirnished  by  the  soundings 
taken  since  the  opening  of  navigation  in  the  spring  of  1898,  shows  the 
depth  and  width  of  the  channels  through  the  bars  as  compared  with 
those  of  1897: 


Localily. 


OozaaokieShoiil 

stone  Hoaae  Bar 

K«w  Baltimore  Bar  (Willow  Island) . 

Coevmana  Cnwa-over 

MoIIb  Croes-over 

Vine  Mile  Tree  Croea-orer 

CaatletonBar 

Cedar  Hill  Bar 

Winnies  Bar 

Stone  Light  Shoal 

Bogart  IJght  Shoal 

Donws  Pomi  Cross-oYer 

Caylers  Bar 

Throneh  draws  of  bridges  at  Albany 

Bath  Cross-over 

Bath  Shoal 

Kellogg  Shoal 

Fishhonse  Shoal 

Round  Shoal 

Gorilla  FoUy 

Opposite  Breaker  Island 

VanBnrenBar 

Washington  Bar 

Opposite  Wateryliet  Arsenal 

Arsenal  to  Congress  street,  Troy 

Congress  street  to  Broadway,  Troy  . . 
Broadway  to  State  dam,  Troy 


1887. 


Width.  Depth. 


800 
200 
100 
250 
150 
200 
260 
100 
150 
100 
100 

50 
200 
100 
170 
250 
300 
260 
200 
200 
120 
120 

40 

00 
100 
160 

50 


12 

12 

11 

11.6 

11.5 

11.5 

11.5 

11.6 

12 

11.6 

12 

12 

12 

12 

10.6 

12 

12 

12 

12 

12 

12 

12 

12 

9 

9 

8.6 

5.6 


1898. 


Width.  Depth. 


100 

50 
800 
250 
100 
260 

50 
170 

70 
180 
120 
150 
100 
100 
130 
140 

70 
250 
130 
180 
180 
190 
200 
100 

70 
250 

60 


Ftti. 

12 

11.6 

11 

11.6 

12 

11.6 

11.5 

11.5 

11.6 

11.6 

11.5 

12 
.  12 

11.6 

11.6 

12 

12 

12 

12 

12 

12 

12 

12 

11.6 

12 

11 
6.5 


All  depths  in  this  report,  unless  otherwise  stated,  refer  to  the  plane 
of  mean  low  water. 

This  improvement  has  been  under  the  local  charge  of  Mr.  B.  H. 
Talcott,  assistant  engineer,  who  has  been  stationed  at  Albany. 

The  revised  project  for  the  improvement  of  this  river,  adopted  by 
Congress  in  the  river  and  harbor  act  of  July  13, 1892,  gave  the  esti- 
mated cost  of  the  work  as  $2,447,906.56,  provided  it  was  completed 
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within  five  years.  All  of  this  amonnt  ha3  been  appropriated.  Chit  ci 
this  appropriation  there  is  dae  contractors  the  sum  of  aboat  $76,000, 
which  leaves  less  than  $85,00<»  with  which  to  complete  the  improvement 

Estimates  based  on  recent  sarveys  show  that  it  will  still  reqoire 
$2,246,769.80  to  complete  the  work.  This  increase  is  dne  to  the  iax^ 
that  the  actual  amoant  of  dredging  has  been  greater  than  was  contem- 
plated in  the  original  project.  The  quantity  of  rock  to  bo  removed  is 
mnch  larger  and  the  contract  prices  were  higher  than  was  estimated.. 
The  quantity  of  dredging  has  been  increased,  partly  from  the  fact  that 
the  regulation  of  the  river  has  caused  the  moving  of  large  quantities  of 
sand  and  silt  downstream,  the  removal  of  which  was  not  contemplated 
in  the  original  estimate.  Necessary  changes  in  the  location  of  the 
channel  lines  have  also  added  somewhat  to  the  amount.  No  work  has 
as  yet  been  undertaken  between  Broadway  and  the  State  dam  at  Troy, 
where  the  heaviest  portion  of  the  rock  excavation  remaius  to  be  done. 

The  following  is  a  detailed  estimate  of  the  cost  of  completing  this 
work  in  accordance  with  the  present  project,  which  has  been  adopted 
by  Congress  : 

Co«t  of  dredging  between  Coxsackie  and  Albany $302,540.73 

Cost  of  dredging  betweeu  Albany  and  State  dam 885^250.00 

Cost  of  rock  excavation,  including  sand  coyering^  between  Cozsackie  • 

and  Albany 25,000.00 

Cost  of  rook  excavation,  inolnding  rook'ooveringi  between  Albany  and 

State  dam 750,000.00 

Cost  of  dike  work 257,000.00 

Contingencies  and  engineering  expenses,  10  per  cent 211,  979. 08 

Total 2,831,709.80 

Less  amonnt  available 85,000.00 

Estimated  amount  required  to  complete  project 2,348,769.80 

In  addition  to  this  amount  it  is  estimated  that  it  will  require  an 
annual  expenditure  of  at  least  $100,000  for  maintenance  of  the  work 
after  its  completion. 

This  estimate  is  submitted  by  authority  of  the  Ohief  of  EngineerB, 
dated  February  23, 1898. 

Money  statement.    * 

Jnly  1,  1897,  balance  nnexpended 1607,666.67 

Amonnt  appropriated  by  sundry  civil  act  approved  Jnly  1, 1898 160, 406.56 

667,968.13 
Jnne  80, 1898,  amonnt  expended  during  fiscal  year 466, 125.44 

July  1, 18^,  balance  unexpended 901,837.69 

July  1, 1898,  outstanding  liabilities 116,117.48 

Jnly  1, 1898^  balance  available 86,720.31 


r  Amonnt  that  can  be  profitabljr  expended  in  fiscal  year  ending  Jnne  90, 1900  600;  OOOi  00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
[    harbor  aots  of  1866  and  1867  and  of  sundry  oivil  act  of  June  4^  1897. 
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JppropriaH&n$. 


Bv  act  of— 

JuneSO,  1834 ^70,000.00 

July  2, 1836 100,000.00 

March  3, 1837 100.000.00 

July7,1838 100,000.00 

Augnet  30, 1852 50, 000.00 

June  26,1864,allotment.  33, 000. 00 

June23,1866 50,000.00 

March  3,1867 305,188.00 

July  25yl868,allotnient.  85, 000. 00 

April  10, 1869.  allotment  89, 100. 00 

July  11,1870.* 40,000.00 

March  3,1871 40,000.00 

June  10,1872 40,000.00 

Maroh3,1873 40,000.00 

June23.1874 40,000.00 

March  3,1875 40,000.00 

August  14, 187(5 50, 000. 00 

Jane  18,1878 70,000.00 

March  3, 1871) 30,000.00 


By  act  of— 

June  14.1880 $20,000.00 

March  3, 1881 15,000.00 

August  2, 1882 10, 000.00 

July  5, 1884 80,000.00 

August  5, 1886 26, 250.00 

August  11, 1888 76,000.00 

September  19, 1890  ....  150, 000. 00 

July  13, 1892 187,600.00 

March  3, 1893 600,000.00 

August  18, 1894 145, 000. 00 

March  3, 1895 600,000.00 

June  11, 1896 480,000.00 

June  4, 1897 475,000.00 

Total 3,986,038.00 

Beoeived  from  other  sources  792. 57 

Total 3,986,830.67 


ABSTRACT  OF  PROPOSALS. 


Ahsiract  of  proposals  for  furnishing  rubble  and  paving  stone  on  dikes  in  Hudson  River, 
New  York,  received  in  response  to  advertisement  dated  August  9, 1897,  and  opened  Sep- 
tember 9, 1897,  by  lAeut,  Col,  William  Ludlow,  Corps  of  Engineers. 


Name  of  bidder. 

Rabbleatone, 
8.800  OQblcyarda. 

Paving  stone. 
1,600  oabio  yards. 

Ho. 

Per 
cable 
yard. 

Amonnt 

Per 

oabio 
yard. 

Amount. 

Total. 

1 

WilMam  D.  Fuller 

$0.04 
1.26 
1.20 

$3,102 
4,125 
3,060 

$1.06 
1.60 
4.00 

$2,025 
2,250 
8,000 

$6,027 

? 

The  Internatlonftl  Contracting  Company 

6,375 

3 

Frank  Pidgeon 

0,060 

COMMERCIAL  STATISTICS. 


Classification. 


Beported  for  1807. 


Tons. 


Yalae. 


State  canals  in  1806. 


Tons. 


Yalne. 


General  meivhandise 
Grain,  floar,  feed,  etc . 
Lamber  and  timber. . 

Fuel 

Building  material — 
Ioe!^r^. 

Total  .f 


840,080 
13,655 
60.740 
146,005 
180,446 
585,000 


$48,811,070 
160,550 
2,705.840 
516. 001 
841,140 
773,080 


460,666 
031,151 
302,000 
333,367 
108,640 
U4,016 


$37,832,571 

18, 505,  (134 

'    4,803,516 

1, 577, 533 

2, 803, 786 

114.  U15 


1,884,016 


48,806,100 


2,848,848 


65,726,465 


Number  of  passengers  carried  in  1897, 612,000. 

In  the  above  table  the  canal  statistics  for  1896  are  given,  as  it  will  be  at  least  a 
month  before  the  report  of  the  superintendent  of  public  worKs  for  the  State  of  New 
York,  which  will  oontain  the  information  for  1897,  will  be  obtainable. 
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SUOemmi  of  Ike  number  and  tonnage  of  all  veteele  belonging  to  ike  port  of  Albany  J^ 

1, 1897. 


Chnracter  of  toiimIs. 


StMHiiTemala 
Sidlioff 

BargM 

Canal  boati 


This  is  the  latest  information  obtainable  in  regard  to  the  nnrober  and  tonnage  of 
▼essels.  The  surveyor  of  cnstoms  at  Albany  states  that  the  information  for  the 
fiscal  year  1898  will  not  be  ready  nntil  about  August  1, 1888. 


OS. 

IMPROVEMENT  OF  HARBOR  AT  8AUGEKTIE8,  NEW  YORK. 

[This  work  waa  In  the  cbarf^e  of  Brig.  Gen.  William  Ludlow  (now  MiO-  Oon.),  United  StatetTat- 
nnteera,  Ueatenant-colon^  Gorps  of  Bngineera,  util  October  1, 1897.] 

The  improvement  of  this  harbor  began  in  1887  and  by  June  30, 1892, 
it  had  been  completed,  at  a  cost  of  942,000.  Two  dikes  were  con- 
structed, the  length  of  the  north  one  being  2,058  feet  and  of  the  south 
one  2,363.5  feet  The  depth  in  tlie  channel  was  increased  to  8  feet  at 
mean  low  tide.  Since  1892  the  expenditures  have  been  applied  to 
maintenance.  A  history  of  the  improvement  can  be  found  in  the 
Keport  of  the  Chief  of  Engineers  for  1895,  page  910. 

No  work  was  done  during  the  year,  owing  to  lack  of  ftinds. 

The  steamboat  interests  using  the  harbor  report  that  the  depth  in 
the  channel  remains  unchanged.  The  dikes  are  in  good  condition 
except  the  timber  and  piling  above  water,  which  are  decayed  and  will 
soon  require  extensive  repairs.  The  cost  of  maintenance  is  estimated 
at  $5,000  biennially. 

Money  statement 

July  1, 1897,  balanoo  unexpended I841.S0 

June  30, 1898,  amount  expended  during  fiscal  year 9.U 

July  ly  1898,  balance  unexpended 3S2.s9 


{Amount  reauired  for  maintenance  in  fiscal  year  ending  June  30, 1900 .. 
Submitted  in  compliance  with  reonireiuent  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


a,5oaoo 


Jppropriatione, 


By  act  of— 

July  5,  1884 $5,000 

Augnst5,  1886 15,000 

August  11.  1888 12,000 

September  19,  1890 10, 000 

July  13, 1892 5,000 


By  act  of— 

August  18,  1894 ^. 

June  3, 1896 2,5<» 

Total 54,000 
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OOMMBROIAL  8TATISTI08. 

Ve$9€U  employed  in  trade. 


Olass. 

Number. 

Tonnage. 

Draft. 

gt^Mim r -. ,-,.-rr .      x... 

5 

12 

7 

t,000 
2,400 
1,800 

Fut, 
7 

Sail 

9 

Tow    

7  to  11 

Fr^M  handled. 


Artioles. 


188S. 


1896. 


1897. 


Blnestone , 

Coal  and  lumber 

Coal 

Paper  manafaotnrea . . 
Bnilding  material .... 
General  merchandise.. 


Toiu. 

70,000 

80,000 


20,000 
'25,000' 


Total. 


146,000 


Toiu, 
100,000 


10,000 


2,500 
7,800 


120,000 


TanM. 
40,000 


6,000 


1,000 
6,000 


61,000 


G  6. 

mPEOVEMENT  OP  HARBOR  AT  RONDOTJT,  NEW  YORK. 

[This  distriet  wae  in  tbe  oliarge  of  Brig.  Gen.  William  Lndlow  (now  l£i^.  Gen.),  United  States  Yolon- 
teers,  lientenant-oolonel,  Corps  of  Engineers,  until  October  1, 1887.] 

The  improvement  of  this  harbor  consists  in  widening  and  deepening 
Bondont  Greek  by  means  of  dikes  and  dredging.  Work  began  in  1872 
and  was  completed  in  1880,  at  a  cost  of  990,000,  a  channel  depth  of  14 
feet  haying  been  secured.  Since  1880  the  expenditures  have  been 
applied  to  maintenance.  A  history  of  the  work  is  printed  in  the  Beport 
of  the  Chief  of  Engineers  for  1895,  page  913. 

No  work  was  done  during  the  present  fiscal  year.  A  slight  shoaling 
has  occurred  in  the  channel.  The  dikes  need  some  repairs  where  breaks 
have  occurred  and  where  the  stone  filling  has  settled. 

Occasional  expenditures  will  be  required  for  maintenance.  It  is  esti- 
mated that  a  biennial  appropriation  of  95,000  will  be  sufficient  for -that 
purpose. 

Money  statement. 

July  1. 1897,  balance  nnexpeDded $4,791.86 

Jane  30, 1898,  amount  expended  daring  fiaoal  year 107.62 

Jalyl,  1898,  balance anexpended 4,684.24 

iAmoant  (estimated)  reqaired  for  completion  of  ezi^tin^  project 7, 500. 00 
Amount  that  can  be  profitably  expended  in  fiscal  jear  endins  JaneSO,  1900     7, 500. 00 
Submitted  in  compliance  with  reqoirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

BNa  98—67 
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ApprcpriatUmi. 


By  ftot  of— 

Jane  13. 1872 $10,000 

MaT0hd,1873 20,000 

Jone  8»  1875,  allotment 1, 000 

Aagoflt  14, 1876 30,000 

Janel6,l878 30,000 

Angnst  2,1882 2,000 

Jnly5,1884 1,000 

Aiigiut5,1886 2,600 


By  act  of— 

Angnst  11, 1888 $5,000 

September  19, 1890 5,ftX> 

Jnly  13,1892 5,000 

Angnst  18, 1894 5.O0O 

Jane8,1896 2,5*0 

Total 119,0(» 


COMM1EROIAL  BTATimOfl. 

Freight  handled. 


Artiol«. 

1886. 

1806. 

UB7. 

Ton$. 

667,000 

400,000 

286,000 

200,000 

617,500 

Tim*. 

900,000 
880,290 
290.000 
210.300 
512,  500 
40.000 

Tom. 

90aM9 

Goal 

8S.00I 

Brick 

280. 09D 

Baildlpff  tton^  -,.,,-- r-- - ^, -,,»-.,. 

21S,<>4 

OmwnOln^  Mid  Sftnd 

510.  Od0 

loe 

M.ON 

ToUl 

2,070.500 

2.833.060 

8. 330.  ON 

Regular  lines  of  steamers  carry  over  150,000  passengers  annually. 

The  character  and  number  of  Tessels  employed  in  trade  could  not  be  procured. 


.Q7. 

IMPROVEMENT  OF  HARBOR  AT  PEEK8KILL,  NEW  YORK. 

[This  work  wm  in  the  oharf^e  of  Brig.  G«ii.  William  Ludlow  (now  M^.  Gen.),  United  Stetos  VoIob- 
teen,  lieatenAnt-colonel,  Corpa  of  Engineers,  nntil  October  1, 1897.] 

This  improvement  has  for  its  object  the  excavation  and  matntenaooe 
of  a  10  foot  channel  along  the  entire  wharf  front  of  Peekskill;  also  in 
extending  it  north  and  south  until  it  joins  the  deep- water  channd  of 
the  Hudson  River. 

A  description  of  the  locality  and  a  history  of  the  work  done  can  be 
found  in  the  Report  of  the  Chief  of  Engineers  for  1897,  page  1016. 

No  work  was  done  during  the  present  fiscal  year,  there  being  no  funds 
available  for  that  purpose.  A  shoaling  has  occurred  in  the  chaDoel 
dredged  during  the  previous  year. 

Money  staiemenU 

Jnly  1, 1897,balftnoe  unexpended $203.70 

June^,  ISW,  amount  expended  during  fiscal  year 4.27 

July  1, 1888,  balance  unexpended 199.43 

{Amount  restimated)  required  for  completion  of  existing  project 40, 000. 00 

Amount  tnat  can  be  prontabl  v  expended  in  fiscal  vear  endmff  June  SO,  1900  20, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  i,  1897. 


Appropriation, 
By  act  of  June  3, 1896 $10^000 
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OOMMBRCIAL  STATISTICS. 

Freight  handled. 


Artioles. 


1894. 


1890. 


1897. 


General  merohaaidiie 

Bailding  material «■ 

Iron  ore  and  manufactured  articlea 

Coal  and  wood 

Lumber 

Molding  sand 

Total 


Toiu. 

105, 880 
42, 000 
74, 300 
35, 275 
40,  5U0 

225, 000 


Tons. 

1.50,200 
86,500 
69,300 
16,500 
48,500 

225,000 


Tons. 

151, 300 
40,500 
60,000 
58,000 
44,500 
60.000 


622, 955   546, 000    404, 800 


Ten  steamboats,  2  ft-eight  boats,  and  910  sailing  yessels  and  other  oraft  were 
engaged  in  carrying  above  freight. 


G8. 

IMPROVEMENT  OF  PASSAIC  RIVER,  NEW  JERSEY. 
[This  work  was  In  the  charge  of  Mi^*  H-  ^-  Adams,  Corps  of  Engineers,  until  October  1, 1897.] 

A  description  of  this  locality  and  the  history  of  the  work  which  has 
been  done  are  printed  in  the  Keport  of  the  Ohief  of  Engineers  for  1897, 
pages  1128  and  1129. 

No  work  was  done  during  the  present  fiscal  year,  owing  to  the  lack 
of  funds. 

A  channel  of  the  desired  width  has  been  obtained  as  far  as  Newark. 
Above  there  the  desired  depth  and  width  have  been  secured,  except  at 
Kntherford  Park  Bar. 

After  completion  of  this  work  an  annual  or  biennial  appropriation 
will  be  required  for  maintenance,  in  order  to  preserve  this  improvement. 

Money  statement 

Jnly  l/l897y  balance  unexpended ^61.47 

Jane  30,  1898,  amount  expended  during  tiscal  year 323. 66 

July  1, 1898|  balance  unexpended 37.81 

{Amount  (estimated)  required  for  completion  of  existing  project 94, 347. 00 
Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  June  30, 1900    20, 000. 00 
Submitted  in  compliance  with  requirements  oi  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 


AppropriaUone. 


By  act  of— 

June  10, 1872 $25,000 

.      Maroh8,1873 25,000 

June23,1874 20,000 

March  3, 1875 20,000 

August  10,1876 10,000 

June  18.1878 10,000 

March  3, 1879 2,000 

June  14, 1880 32,000 

March  3, 1881 50,000 

AnguBt  2,1882 50,000 


By  act  of— 

July5,1884 $28,000 

August  5, 1886 26,250 

August  11. 1888 35,000 

September  19, 1890 45, 100 

July  13,1892 45,000 

August  18, 1894 15,000 

Jun63,1896 15,000 

Total 453,350 
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OOUMBRCIAL  STATISTICS. 

IMghi  handM  and  $kipped  by  ftaier. 


ArtiolM. 


1896. 


lB96w 


I9m. 


Balldingf  mftteriali 

OrMaod  meUls 

Fertillsen 

Coal 

M  iaoelUneooa  merchandiM 

To  and  from  Haokensack  River 

Total 


Ton». 
Sn,91l 
147,470 
70.752 
121,838 
862,865 
278,140 


Tong, 
297,725 
124,725 
94,101 
96,400 
810,147 
814,235 


Tatu. 

409.017 
96,167 
72  «12 
113. 49t 
31&ia 
361.370 


1,258,966 


1,248,613 


1.870,721 


A  Btatement  of  the  Dumber,  charaoter,  toiiDage,  etc.,  of  the  yeosels  engaged  in  thu 
trade  oould  not  be  obtained. 


IMPROVEMENT  OF  CHANNEL  BETWEEN  STAf  EN  ISLAND  AND  NEW 

JERSEY. 

[This  work  waa  in  the  charge  of  MisJ-  H.  M.  Adama,  Corps  of  Bngineera,  until  October  1. 1897.] 

A  description  of  this  waterway  and  a  history  of  the  work  done  are 
printed  in  the  Annual  Beport  of  the  Chief  of  Engineers  for  1897,  pages 
1130  to  1132. 

No  funds  being  available  for  continuing  this  improvement,  no  work 
was  done  during  the  fiscal  year. 

At  the  close  of  the  last  fiscal  year  the  channel  had  a  depth  of  14  feet, 
mean  low  water,  and  a  least  width  of  250  feet.  It  practically  retains 
its  full  depth  at  the  present  time.  The  width,  however,  has  been  reduced, 
owing  to  washing  in  of  material  fix>m  the  adjacent  fiats. 

This  improvement,  after  its  completion,  will  require  an  annual  expendi- 
ture for  maintenance. 

Money  statement. 

July  1, 1897,  balance  unexpended -. $29.69 

Jane  SO,  1898,  amount  expended  during  fiscal  year -. 29.69 

(Amount  ^estimated)  required  for  completion  of  existins  project 32, 000. 00 
Amount  tnat  can  be  profitably  expended  in  fiscal  year  endlnff  June  30, 1900    32, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sondry  ciyil  act  of  June  4, 1897. 


AppropriatkmB, 


By  act  of— 

June  28, 1874 $60,000 

August  14, 1876 10,000 

June  18, 1878 15,000 

June  14, 1880 29,000 

Anicnst  2, 1882 40,000 

July  5, 1884 10,000 

Angust  5, 1886 15,000 


By  act  of— 

August  11,1888 $15,000 

September  19, 1890 15.000 

July  13, 1892 15,000 

Angust  18,1894 6,000 

June  3,1896 13,000 

Total 233,000 
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COMMBRCIAL  STATISTICS. 


Articles. 


Tons. 


Yalne. 


From  Elizabeth  and  vicinity 

From  Perth  Amboy  and  vicinity 

From  South  Amboy  and  JEUritan  Hiver. 

Total 


8,618,682 
3, 660. 249 
3, 321. 901 


$28,711,335 
28, 068, 624 
31,622,018 


10,500,832 


88,386,977 


This  commerce  consists  prinoipally  of  coal,  together  with  building  material,  oils, 
fertilizers,  grain,  and  miscellaneous  freights. 

The  tonnage  for  1897  shows  an  increase  of  635,768  tons  over  that  reported  for  1895 
and  an  increase  of  1,247,729  tons  oyer  that  reported  for  1896. 


G  10. 


IMPROVEMENT  OF  ELIZABETH  RIVER,  NfeW  JERSEY. 
[This  work  was  in  the  charge  of  MiO*  H*  M.  Adams,  Oorpe  of  Engineers,  nntil  October  1, 1897.] 

A  history  of  this  work  and  a  description  of  the  locality  are  given  in 
the  report  of  the  Chief  of  Engineers  for  1897,  pages  1134  and  1136. 

Operations  daring  the  year  have  consisted  in  r^redging.to  a  depth  of 
7  feet  the  shoal  section  of  the  river  between  South  and  Sammer  streets, 
Elizabeth,  under  a  contract  entered  into  with  James  McSpirit,  Jersey 
City,  N.  J,,  on  May  12, 1897,  at  a  cost  of  34  cents  per  cubic  yard,  prism 
measurement.  Work  began  November  10  and  was  completed  Decem- 
ber 30, 1897,  7,669  cubic  yards  of  material  having  been  removed.  The 
work  was  done  under  the  supervision  of  Mr.  0.  B.  Kelsey,  assistant 
engineer. 

It  has  been  found  imi>0Bsible  to  complete  this  improvement  within 
the  limits  of  the  estimated  cost,  owing  to  the  frequent  necessity  of 
redredging  sections  of  the  river  where  shoaling  has  occurred. 

When  work  was  suspended  a  channel  7  feet  deep  and  from  30  to  60 
feet  wide  had  been  secured  from  the  mouth  to  Bridge  street,  Elizabeth. 
It  has,  however,  probably  deteriorated  considerably  since  then.  To 
maintain  a  channel  of  the  desired  dimensions  an  annual  appropriation 
of  $2,500,  or  a  biennial  appropriation  of  $5,000,  is  considered  necessary. 

Money  statement. 

July  1, 1897,  halance  unexpended $3,189.09 

June  30, 1898,  amount  expended  during  fiscal  year 8, 189.09 


Appr<^priaHon9, 


By  act  of— 

March  8, 1879 1 $7,500 

.Tune  14,  1880 7,500 

March  3. 1881 4,000 

Auguflt  2, 1882 8,000 

September  19, 1890 6,000 


By  act  of— 

July  13,  1892 $5,000 

August  18, 1894 3,000 

Junes,  1896 '3,160 

Total 48,160 
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COMXSBCIAL  8TATUTI08. 

Freight  revived  and  $kipp0d  fry  wafer. 


Artlol«fl. 

IBM. 

1808. 

i8tr. 

Coal 

Tont. 

i8.aoo 

Tkms. 
18,000 

ft.  700 
8,^0 
2,710 

14,  zn 

liQDibor    .....                    ...        ..  .  .        ..  .........  ............... 

3,000 
8,750 

Baildinir  roatorial - 

8,000 
350 

MiMellAneous 

2,845 

Total 

».«50 

80,000 

«.8B 

A  statoment  of  the  number,  oharaoter,  tonnage^  eto.,  of  the  YoaoelB  employed  in 
this  trade  could  not  be  prooorod. 


Ozx. 

IMPROVEMENT  OP  RARITAN  RIVER,  NEW  JERSEY. 
[Thto  work  wb»  in  the  obarge  of  ii»j.  H.  M.  Adams,  Corps  of  Enj^neers,  until  October  1,  1887.] 

A  description  of  this  river  and  a  history  of  the  work  done  are  printed 
in  the  Report  of  the  Chief  of  Engineers  for  1897,  pages  1136  and  1137. 

At  the  beginning  of  the  present  year  the  breaking  up  of  rock  was  in 
progress,  nnder  a  contract  entered  into  with  P.  Santbrd  Boss  on  March 
13,  1897.  The  shale  rock  was  broken  up  into  pieces  which  ooald  be 
handled  by  a  dredge,  at  a  cost  of  59  cents  per  ton.  Eight  thousand 
six  hundred  and  ninety-four  tons  had  been  broken  up  last  year,  and 
about  3,625  tons  during  the  present  year,  but  of  this  amount  857  tons 
was  removed  below  the  11-foot  mark  and  was  not  paid  for.  Broken 
rock  amounting  to  5,070  tons,  and  gravel,  2,017  tons,  waa  removed  by 
Government  dredging  plant,  and  was  utilized  in  building  unfinished 
portions  of  Dike  C,  at  the  middle  ground,  which  is  now  2,320  feet  long 
and  built  to  a  height  of  about  3  feet  above  mean  high  water. 

The  work  done  increased  the  channel  width  from  60  to  100  feet  for  a 
distance  of  400  feet;  for  an  additional  distance  of  200  feet  a  width  of  100 
feet  was  made,  and  for  a  farther  distance  of  100  feet  a  width  of  50  feet 
was  made.  The  upper  end  of  the  100-foot  channel  is  now  within  500 
feet  of  the  Delaware  and  Earitan  Canal. 

The  cost  of  the  work,  per  ton  of  2,000  pounds,  was  as  follows: 

Breaking  np  rook  by  contract f. $0.59 

Removing  rock  with  Qovemment  plant SOS 

Towing  to  site  of  dike 13 

Discharging  and  placing  in  dike 14 

Total 1.353 

This  work  was  done  under  the  immediate  supervision  of  Mr.  0.  S. 
Eelsey,  assistant  engineer. 

Authority  to  sell  the  dredging  plant  belonging  to  this  improvement, 
on  suspension  of  operations,  was  granted  by  the  Secretary  of  War  on 
August  10, 1897.  Proposals  were  invited,  and  opened  September  1^ 
1897,  and  the  plant  was  disposed  of  to  the  highest  bidders,  as  follows: 
Dredge  Alpha^  three  scows,  tug  Mary  and  equipment,  to  W.  H.  H. 
Achuff  &  Co.,  Philadelphia,  Pa.,  for  $17,200,  and  the  tug  Ant  to  Pat- 
rick Monks,  Brooklyn,  N.  Y.,  for  $3,050.  The  sale  and  transfer  of  this 
property  was  completed  September  29, 1897. 
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Money  statement. 

July  1,  1897,  balance  unexpended 111,916.51 

June  30,  1898,  amount  expended  during  fiscal  year 11, 91H.  51 

'  Amount  (estimated)  required  for  completion  of  existing  project 1, 442, 412. 00 

«.  , ,  ,   ,  .     ^      .  dii     ' 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1900 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  Jane  i,  VS&I, 


60,000.00 


AppropriaHans, 


By  act  of— 

June  18,  1878 $200,000 

March  3, 1879 60,000 

June  14, 1880 100,000 

March  3,1881 25,000 

August  2,1882 25,000 

July  5, 1884 35,000 

August  5,1886 26,250 


By  act  of — 

August  11, 1888 $50, 000 

September  19, 1890 50, 000 

July  13, 1892 40,000 

August  18,1894 20,000 

June  3, 1896 20,000 

Total 661,250 


In  addition  to  the  above,  $13,963  was  appropriated  for  improving  New  Bronswick 
Harbor,  N.  J.,  in  1836-37. 


Abitraei  of  proposals  for  purchoie  of  1  dredge,  S  scows,  g  tugs  and  equipment,  received  in 
response  to  advertisement  dated  August  17, 1897,  and  opened  September  16, 1897,  by  Maj. 
H.  M,  Adams,  Corps  of  Engineers, 


No. 


Kame  and  address  of  biddsr. 


LotL 

DredeeAlphi 

andSBoowB. 


Lotn. 
Tng  Ant. 


Lot  in. 
Tug  Mary. 


Ja8.  KcSpirit  &  Sona,  Jersey  City,  S,  J . 

J.  H.  Gregory,  Perth  Amboy,  N.  J 

George  J.  Scboeffel,  Brooklrn,  K  Y 


John  Dickaon,  New  York  City 

Wm.  T.  Jenktna,  New  York  City 

A.  F.  Chapman  St  Co.,  Bnflklo,  N.  Y 

Niebruggo  &  Day,  Now  York  City 

W.  U.  H.  Achaff  A  Co..  Philadelphia,  Pa  . 

Frank  Pldgeon,  Saagerties,  N.  Y 

John  Q.  Foray  the,  Perth  Amboy,  N.  J 

James  Kennedy,  New  York  City 

George  Hegarty,  New  York  Clfy 

Cheater  T.  Caler,  Norfolk,  Va 

Hngh  P.  Sberiden,  New  York  City 

Patrick  Monks,  Brooklyn,  N.  Y 

E.  S.  Belden,  Hartford,  Conn 

E.  G.  Sl  J.  3.  Packard.  New  York  City. . . . 
Jamee  Burche,  PhiLulelphia,  Pa. , 
Newbure  Dredi  -      -     --     • 
Joseph  weeks, 


Iging  Co.,  Newbnrg.  N.  Y. 
.Xong  laland  City,  N.  Y. . 


$1.0U 


$1,700 

812 

8,000 


4.600 

$12,280  for  Lots  I  and  U. 
15.000  ,  2,700 

13,161  I 

6,100 


I  ' 


1,610 


6,000 


2.000 
7,600 


1,010 
2,000 
8,050 


2,105 
200 


8U 


$1,112 


1,051 
1,500 


2,200 


2,100 
2,010 
1,600 


400 

'Hi 


COHMXBCIAL  STATISTICS. 

Freight  received  and  shipped  fry  water. 


Artides. 


1885. 


1886. 


1887. 


Coal,  clay,  ores,  eto 

Manufactnres,  mainly  brick.. 

Lumber 

Miscellaneons 


Tons. 

400.056 

865,788 


Tons. 

400,801 

480,683 


210,258 


846,900 


Total. 


075,101 


1,186,974 


Tons. 
311, 046 
652,922 
40.428 
214,366 


1,218,752 


The  above  freight  was  carried  in  vessels,  making  13,349  trips.    A  statement  of  the 
number,  character,  tonnage,  etc.,  of  vessels  could  not  be  procured. 
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G  la. 

IMPROVEMENT  OF  SOUTH  RIVER,  NEW  JERSEY. 
(Thli  work  wm  in  (be  oharg*  of  lii^-  H.  M.  ▲daa^  Ckirpo  of  Sng;faieen,  imtQ  Ootobor  1, 18P7.] 

A  description  of  this  stream  and  a  history  of  the  work  done  are 
printed  in  the  Report  of  the  Ohief  of  Engineers  for  1897,  pages  1139 
and  1140. 

No  work  was  done  during  the  present  year,  the  available  fands  being 
insufficient  for  that  purpose. 

The  channel  depth  to  Washington  is  4|  feet  at  mean  low  water,  and 
from  Washington  to  the  Baritan  River  Railroad  Bridge  it  is  about  5  feet 

Money  Hatement 

July  1, 1897,  balance  unexpended $682.80 

Jane  93, 1898,  amount  expended  daring  fiscal  year 60.66 

Jnly  1, 1898,  balance  unexpended 522.15 

(Amount  (estimated)  required  for  completion  of  existing  project 88, 975. 00 
AmountthatcanbeDrofitahly  expendedinfiscalyearendiuff  JuneSO,  1900    10, 000. 00 
Submitted  in  complianoe  with  reauiremeuts  of  sections  2  of  river  and 
harbor  acts  of  ld66  and  1867  ana  of  sundry  civil  act  of  Jane  4, 1897. 


AppropriaHontm 

By  act  of— 

March  8, 1871 $15,000 

March  3, 1873 6,000 

$20,000 

Janel4,1880 40,000 

March  3,  1881 6,000 

August  2,  1882 10,000 

Augusts,  1886 5,000 

August  11,  1888 5,000 

September  19, 1890 5,000 

July  13,  1892 7,000 

August  18, 1894 5,000 

Jane3, 1896 5u000 

88,000 

Total 106^  000 


OOXMBBOIAL  8TAT18TI0B. 


Artiolss. 

U9S. 

1881 

inv. 

OosL oIat. ow  etc • ■ 

Ton», 
81,092 
140,070 
6.682 

70.738 

146.570 

475 

64.016 
211.186 

£ 

Total 

177, 7M 

216.788 

806,588 

The  above  freight  vraa  carried  in  vessels  making  8,607  trips.    A  statement  of  the 
nnmbeTi  oharaotar,  tonnage,  etc.,  of  vessels  conld  not  be  prooorad. 
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G  13. 

mPROYEMENT  OF  RARITAN  BAT,  NEW  JERSEY. 
[This  work  wm  in  the  ohareo  of  M%).  H.  M.  Xdams,  Corps  of  Bngineers,  nntU  Ootob«r  1, 1897.] 

For  a  history  of  this  work  and  a  description  of  the  locality^  see 
Eeport  of  the  Chief  of  Engineers  for  1897^  pages  1142  and  1143. 

No  work  was  done  daring  the  present  fiscal  year,  the  available  ftinds 
not  being  snfflcient  for  that  purpose. 

The  work  at  Segaine  Point  is  not  of  a  permanent  character.  The 
South  Amboy  Ohannel  has  been  dredged  and  redredged  to  a  depth  of 
21  feet,  with  widths  varying  from  100  to  300  feet.  As  soon  as  opera- 
tions have  been  sospended  the  action  of  the  cross  currents  again  fills 
the  dredged  channels  on  the  sides,  and  to  some  extent  in  the  center. 
It  will  require  an  annual  expenditure  for  maintenance  upon  the  com- 
pletion of  the  work. 

Money  statement 

July  1. 1897,  balance  unexpended $4,116.04 

June  SO,  1898,  amount  expended  during  fiscal  year 962.40 

July  1,  1898,  balance  unexpended 8,163.64 

{Amount  (estimated)  required  for  completion  of  existinfc  project 180, 375. 00 
Amount  tiiat  can  be  profitably  expended  in  fiscal  vear  ending  June  SO,  1900  100, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  dvU  act  of  June  4^  1887. 


ApprcpriaHam. 


By  act  of— 

March  8, 1881 $60,000 

August  2, 1882 60,000 

July6,1884 20,000 

August  6, 1886 37,500 

August  11, 1888 26,000 

September  19, 1890 40,000 


By  act  of— 

July  13,1892 $40,000 

August  18, 1894 40,000 

June3,1896 75,000 

Total 377,600 


OOMMBBOIAL  BTATISHOS. 

Freight  received  amd  sh^ed  by  water. 


Artiolea. 

1895. 

1896. 

1897. 

Ooftl.  OPM.  etc 

Ton: 
8,008,479 
88.070 

Tfm». 
3, 619, 165 
33,808 

Tont. 
8,606,514 

Lxtmbw  ,-,--,-^,..,--^,.......,^ -,T-r - 

Bufldlnir  material 

45,368 

Fertilizers 

84, 521 

Manaf Aotnret ........................ -.^r..'rT.--i,- r 

383,788 
807,125 

542, 783 
483,668 

671,795 

MerohAndiae - 

444,877 

Total 

8,822.402 

4,629,514 

4,852,075 

A  ttatement  of  the  number,  oharaoter,  tonnage,  etc.,  of  the  Teitels  carrying  above 
fireight  could  not  be  procnrto. 
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G  14. 

IMPROVEMENT  OF  MATAWAN  CREEK,  NEW  JERSEY. 
[This  work  wm  In  the  charg«  of  IC^.  H.  H.  Adams,  Oorps  of  Bngineen,  until  October  1«  1887.] 

A  detailed  description  of  this  locality  and  of  the  work  done  are 
printed  in  the  Report  of  the  Ohief  of  Engineers  for  1897,  pages  1145 
and  1146. 

Daring  the  present  year  a  channel  was  dredged  from  Winkson  Creek 
to  the  upper  dock  at  Matawan,  under  a  contract  entered  into  with 
James  McSpirit,  Jersey  Oity,  N.  J.,  on  May  12, 1897,  at  a  cost  of  18.75 
cents  per  cubic  yard. 

This  part  of  the  channel  was  given  a  width  of  from  30  to  60  feet^  and 
depth  of  4  feet,  at  mean  low  water,  the  total  amount  of  material  removed 
having  been  13,508  cubic  yards. 

After  completion  of  the  work  slumps  occurred  in  the  mud  bank  at 
three  localities,  owing  to  the  pressure  of  the  spoil  bank  in  the  rear  and 
the  lessening  of  the  support  in  the  front  This  caused  a  reduction 
of  the  channel  width  to  45  feet  at  Winksou  Creek,  45  feet  at  Maggs' 
brickyard,  and  30  feet  at  the  bend  below  Matawan  Steamboat  Dock. 
The  dredging  was  done  under  the  supervision  of  Mr.  C.  S.  Kelsey, 
assistant  engineer. 

Although  more  than  the  estimated  cost  of  this  work  has  been  appro- 
priated and  expended,  it  has  not  been  completed,  owing  to  the  necessity 
of  redredging  portions  of  the  channel  which  had  shoaled  when  opera- 
tions were  suspended.  To  maintain  a  channel  of  the  desired  dimensions 
it  is  estimated  that  it  will  require  an  annual  sum  of  93,000. 

Money  statement 

Jaly  If  1897,  balance  anexpended $3»13Sl86 

Jane  90,  1898,  amount  expended  daring  fiscal  year 3,133.88 


(  Amonnt  required  for  maintenanoe  in  fiscal  year  ending  June  30, 1900.. 
<  Submitted  in  compliance  with  requirementa  of  sections  2  of  river  and 
I     harbor  acts  of  1866  and  1867  and  of  sundry  oivil  act  of  June  4, 1897. 


3,000.00 


AppropriaiionB. 


By  act  of— 

March  3, 1881 $15,000 

August  2,  1882 6,000 

September  19, 1890 2,600 

July  13, 1892 9,620 


By  act  of— 

August  18,  1894 $3,000 

June3,  1896 3,000 

Total 39,120 


COMMKRCIAL  STATISTICS 

Freighi  received  and  ehipped  by  water. 


Articles. 

1895. 

1 

1890. 

1887. 

QrAin 

Ton». 

Tons. 
30,000 
5,000 
25,000 
375,000 

Tons. 
90  000 

Lumber 

225 

200.000 
137.800 

5,000 

Brick  and  building  material 

5.C0tt 

I'ann  produce,  merchaiidiae,  etc 

375,000 

Total 

338,025 

435,000 

415,000 

A  statement  of  the  number,  character,  tonnage,  etc.,  of  the  vessels  employed  in 
this  trade  could  not  be  procured. 
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G  15. 

IMPROVEMENT  OP  HARBOR  AT  KEYPORT,  NEW  JERSEY. 
[Thia  work  was  in  the  oharfo  of  M%].  H.  M.  AdAnw,  Corps  of  Bngineers,  until  October  1, 1897.] 

A  description  of  this  locality  and  a  history  of  the  work  done  are 
printed  in  the  Keport  of  the  Chief  of  Engineers  for  1897,  pages  1147 
to  1149. 

No  work  was  done  during  the  present  fiscal  year,  owing  to  lack  of 
funds. 

This  work  is  not  of  a  permanent  character.  More  than  the  amount 
of  the  estimate  has  been  appropriated  and  expended  on  this  work,  and 
still  the  channel  has  not  reached  the  desired  dimensions.  This  is  due  to 
shoaling,  which  occurs  when  work  is  suspended.  It  is  estimated  that 
a  channel  of  the  desired  dimensions  can  be  maintained  with  an  average 
annual  expenditure  of  $5,000. 


Money  statement. 


Jaly  1, 1897,  balance  unexpended 

Jane  30, 1898,  amount  expended  during  fiscal  year  . 


$216.99 
216.39 


{Amount  rec^uired  for  maintenance  in  fiscal  year  ending  June  30, 1900. . .      5, 000. 00 
Submitted  m  compliance  with  reouiremeuts  of  sections  2  of  river  and 
harbor  acta  of  1866  and  1867  and  of  sundry  oivil  act  of  June  4, 1897. 


Appropriations, 
By  act  of— 

August  2, 1882 $80,475 

July  13,  1892 5,000 

August  18,  1894 5,000 

June  3, 1896 2,500 

Total 42;975 


COMMERCIAL  STATISTICS. 

I^eight  received  and  shipped  by  water. 


Articles. 

1895. 

1896. 

1807. 

"PftTin  nm^lnPA * - - 

Tona. 
156, 700 
39,  OUO 
7,225 

Tmis. 

60,700 
8,000 
8,500 

10. 000 

18,000 
435,000 

Tons. 
63.700 
8,000 

Fertilizers 

Coal  and  lumber 

8,500 
10,000 

FiHh  aod  BhellQsh 

Miscellaneons - 

18.900 
415,000 

To  and  from  Matawan  Creek ...T..r...........T ^ ,, 

231,  700 

Total 

434,625 

640,200 

524,100 

A  statement  of  the  number,  character,  tonnage,  etc.,  of  the  vessels  engaged  in 
this  trade  could  not  be  procured. 


1068   BEPOBT  OF  THE  CHIEF  OF  ENOINEEAS^  U.  8.  ABMT. 


Gz6. 


IMPROVEMENT  OF  SHOAL  HARBOR  AND  COMPTON  CREEK,    NEW 

JER8ET. 

[This  work  wm  in  tb«  charge  of  Mj^j.  H.  IC.  AtUmt,  Corpa  of  Bnglneers,  until  October  1, 1887.] 

A  description  of  this  locality  and  a  history  of  the  work  done  are 
printed  in  the  Report  of  the  Chief  of  Engineers  for  1897,  pages  1150 
and  1151. 

No  work  was  done  daring  the  year,  as  there  were  no  fnnds  available 
for  that  purpose. 

A  channel  4  feet  deep  and  75  feet  wide  had  been  dredged  from  deep 
water  in  Coinpton  Greek  to  the  2-foot  contour  in  Baritan  Bay  at  the 
close  of  the  previous  fiscal  year.  It  is  probable,  however,  that  it  has 
shoaled  since  then.  In  order  to  maintain  this  work  after  completion 
it  wiU  require  an  annual  or  biennial  expenditure. 

Money  statement. 

Jnly  1,  1897,  balance  anexx>eQded $68.88 

June  30,  18U8,  amount  expended  daring  flsoal  year 58.88 

i Amount  (estimated)  required  for  completion  of  exiBting  project 48, 130. 00 
Amount  thatcan  be  profitably  expendedin  fiscalyearendmg  JaneSO,  1900    15, 000. 00 
Submitted  in  compliancf*  with  requirements  of  sections  2  of  river  and 
harbor  acta  of  1866  and  1867  and  of-  sundry  cItU  act  of  June  4,  1897. 


Appropriaiian$, 
By  act  of— 

Septembers,  1890 96,000 

July  13,  1892 8,000 

August  18,  1894 3,000 

June  3, 1896 6,000 

Total 16,000 


COlffMBK0L4X  STATISTICS. 

inreighi  received  and  shipped  hy 


Artioloft. 

1886. 

im. 

1897. 

Vftim  produce 

Tont. 
60,000 
70,000 

4,000 
20,000 

8,000 

Tont. 

60,000 

70,000 

4,000 
25,000 

8,000 

Am. 

70,006 

Fiflh  and  shell  fish 

75,000 

4,000 

25!0W 

CohI 

Fertilizers 

Iflsoellsneoiis 

laooo 

Total 

152,000 

167,000 

184,000 

The  above  freight  was  carried  in  boats  of  from  2  to  4  feet  draft    A  statement  of 
the  number,  character,  and  tonnage  could  not  be  procared. 
An  increase  is  reported  in  the  number  of  vessels  using  Compton  Creek. 
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G  17. 

IMPROVEMENT  OP  SHREWSBURY  RIVER.  NEW  JERSEY. 
[This  work  wm  in  the  charge  of  M%).  H.  M.  Adams,  Corps  of  Engineers,  until  October  1, 1807.] 

A  description  of  this  locality  and  a  history  of  the  work  done  are 
printed  in  the  Report  of  the  Chief  of  Engineers  for  1897,  pages  1152 
to  1155. 

The  work  during  the  present  year  has  consisted  in  completing  a 
contract  entered  into  April  1,  1897,  with  Frank  H.  Brainard,  which 
was  done  on  July  7,  1897.  Dredging  was  carried  on  in  the  South 
Branch  of  the  river,  1,040  cubic  yards  of  material  having  been 
removed,  at  a  cost  of  35  cents  per  cubic  yard.  The  width  of  tbe  chan- 
nel was  increased  from  50  to  110  feet  around  the  turn  opposite  the 
stone  dike  above  Seabright.  Fender  piles  were  also  driven  along 
the  stone  dike  above  Seabright  and  the  timber  work  of  an  old  dike 
obstructing  navigation  at  Upper  Eocky  Point,  on  the  !N'orth  Branch, 
was  removed. 

This  work  was  done  under  the  immediate  supervision  of  Mr.  G.  S. 
Kelsey,  assistant  engineer. 

This  project  has  not  been  completed,  although  the  estimated  cost  has 
been  appropriated  and  expended,  because  frequent  redredging  has  been 
required  at  several  of  the  shoals,  and  the  dredging  of  an  entirely  new 
channel  became  necessary  in  order  to  prevent  a  stoppage  of  navigation. 
The  securing  of  channels  of  the  full  projected  width,  300  feet  in  the 
main  stem  and  150  feet  in  the  branches,  is  by  no  means  )Ets  important 
as  maintaining  channels  of  the  full  depth  and  from  100  to  150  feet 
wide.  It  is  estimated  that  this  can  be  done  at  an  average  annual  .cost 
of  $10,000. 

Money  statement 

July  1,  1897,  balance  anezpended - $7,746.99 

June  30,  ISSMB,  amoant  expended  dnring  fiscal  year 7,746.99 


{Amount  re<]^uired  for  maintenance  in  fiscal  year  ending  June  30, 1900. .     10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  aots  of  1866  and  1867  ana  of  sundry  ciyil  act  of  June  4, 1897. 


Appropriation$. 

By  act  of— 

August  30, 1862 $1,500 

March  3, 1871 14,000 

March  3, 1873 5,000 

$20,500 

June  18. 1878 18,000 

March  3, 1879 10,000 

June  14, 1880 30,000 

March  3, 1881 86,000 

Angust2,1882 30,000 

Augusts,  1886 : 10,000     - 

August  11, 1888 10,000 

September  19, 1890 ■- 10,000 

July  13, 1892 10,000 

August  18, 1894 .• 5,000 

June  3, 1896 15,000 

234,000 

Total 254,600 
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Dreigkt  reeeired  and  skipped  hff  water. 


▲rtlolM. 


Ftun  produce  — 
Fish  and  ■heUflata 

Coal 

Lumber 

Building  matierlal 
Miaoellaneoua — 

Total 


1896. 


Tons. 

258.000 
25,500 
60,700 

181,700 
1,900 

152,300 


630.100 


18M. 


Toiu. 

290,000 

11,520 

T9,620 

300 

7,090 

539,600 


868,180 


1887. 


Tmu. 

300.  {«0 

12.  wQ 

25  i50 

1.   5i» 

8.<*J0 

56U.U)d 


896,  flW 


Passsengera  carried,  400,000. 

The  above  freight  was  carried  in  boats  of  from  3  to  5  feet  draft, 
the  number,  oharacter,  and  tonnage  oould  not  be  proonred. 


A  statement  of 


G  z8. 


IMPROVEMENT  OF  MANASQUAN  (8QUAN)  RIVER,  NEW  JERSEY. 

The  original  project  for  the  improvemeut  of  this  stream  was  based 
on  a  survey  made  in  1879  and  contemplated  the  constractiou  of  jetties 
at  its  mouth,  to  control  and  concentrate  the  scouring  action  of  ebb 
tides;  also  in  dredging  the  lower  river  and  in  removing  wrecks  and 
snags. 

Congress  inaugurated  the  improvement  by  an  appropriation  of 
$12,000  in  187i).  The  project  was  referred  to  a  Board  of  Engineer 
Officers,  who  rex)orted  agaiust  the  advisability  of  undertaking  any 
improvement.  In  1880  Congress  made  a  second  appropriation  of 
$20,000  for  this  work,  which  made  a  total  of  $32,000  available. 

The  engineer  officer  then  in  charge  recorded  his  protest  against 
undertaking  a  work  of  such  magnitude  and  uncertainty  with  the  funds 
available,  but  advised,  if  improvement  was  to  be  attempted,  that  the 
plan  of  the  original  project  be  followed.  In  accordauce  with  this  plan 
the  appropriations  of  1879  and  1880  ($32,000)  were  expended  in  con- 
structing 1,515  linear  feet  of  the  north  dike.  A  third  appropriation  of 
$7,000  having  been  made  in  1882,  it  was  expended  in  constructing  475 
linear  feet  of  the  south  dike. 

Congress  failed  to  continue  making  appropriations  for  carrying  on 
the  work  after  1882,  and  seemed  to  have  abandoned  the  improvement 
In  1890  $2,000  was  appropriated,  to  be  expended  at  the  discretion  of 
the  Secretary  of  War  in  removing  obstacles  placed  by  the  Government 
at  the  mouth  of  the  river.  This  expenditure  was  reported  against  on 
the  ground  that  the  depth  on  the  bar  did  not  exceed  the  depth  where 
the  channel  crossed  the  ruins  of  the  south  dike;  that  the  channel  was 
liable  at  any  time  to  shift  to  a  position  clear  of  the  dike,  and  that  only 
slight  use  was  made  of  the  inlet.  The  Secretary  of  War  did  not 
authorize  the  expenditure. 

In  October,  1897,  the  Manasquan  "River  Improvement  Association 
requested  the  Secretary  of  War  to  have  a  survey  made  in  order  to 
determine  what  should  be  done  to  prevent  further  injury  to  the  Man- 
asquan River  and  Inlet. 

The  survey  having  been  authorized  by  the  Chief  of  Engineers  in 
letter  dated  November  8, 1897,  it  was  made  during  the  month  of  Decem- 
ber, 1897,  under  the  direction  of  Mr.  C.  S.  Kelsey,  assistant  engineer. 

It  was  found  that  the  south  shore  had  receded  500  feet  since  snspen- 
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k.  in  1883;  tbat  the  soath  spit  had  worn  away  in  the  rear 

of  350  feet  normal  to  its  axis;  that  the  north  shore  had 

a  corresponding  rate,  and  that  the  demolished  sonth  dike 

the  entire  channel.    The  channel  also  ran  parallel  to  the 

distance  of  800  feet  before  reaching  an  outlet,  which  caused 

cectness  in  the  discharge,  thereby  impairing  its  efficiency. 

3ns  advanced  in  1890  for  withholding  relief  from  this  locality 

lave  force.    The  obstructing  dike  can  not  now  be  passed  as 

the  channel  on  the  bar,  which  has  a  least  depth  of  2.3  feet 

)w  water,  nor  has  the  expectation  been  realized  that  the 

)uld  shift  to  a  position  clear  of  the  obstruction,  even  after  a 

jeven  years. 

'    improvement  of  this  locality  is  resumed  it  will  eventually 

he  destruction  of  the  north  dike,  which  was  built  at  a  cost  of 

is  forwarded  herewith  which  shows  the  changes  that  have 

ikt  this  locality  since  the  suspension  of  work  in  1883. 

r  to  remedy  the  condition  of  affairs  at  the  mouth  of  this  river 

Dsed  to  restore  and  complete  the  south  dike  and  to  extend  it 

line  indicated  on  the  map  until  it  reaches  the  shore;  also  to 

small  passages  between  the  islands  and  the  main  shore.    The 

>  to  be  built  of  stone,  the  tops  being  2  feet  above  mean  high 

d  3  feet  wide,  the  sides  to  have  slopes  of  1  on  1. 

[lowing  is  an  estimate  of  the  cost  of  completing  this  improve- 

ing  shore  arm  to  soath  dike,  1,200  linear  feet,  at  $12  per  foot $14, 400 

aall  passages,  150  linear  feet,  at  $1.50  per  foot 225 

-south  dike,  300  linear  feet,  at  $8  per  foot 2,400 

.north  dike 1,000 

ng  and  contingenoies 1,975 

•al 20,000 

resent  condition  of  the  inlet  at  the  mouth  of  the  river  is  undoubt- 
rse  than  before  any  attempt  was  made  to  improve  it,  and  it  would 
ly  just  that  relief  be  given.  It  is  respectfully  recommended  that 
rk  be  undertaken,  and  that  in  order  to  prosecute  it  economic- 
e  estimated  cost,  less  $1,700  on  hand,  or  $18,300,  be  appropri- 

'^  one  amount.    This  estimate  is  submitted  by  authority  of  the 

pry  of  War,  dated  March  16, 1898. 

Money  statement 

1897,  balance  unexpended $2,000.00 

^  18118,  amount  expended  during  fiscal  year 300.00 

)8,  balance  unexpended 1,700.00 

/mt  that  can  be  profitably  expended  in  fiscal  vear  ending  June  30, 1900    18, 300. 00 
I  jitted  in  compliance  with  requirements  of  sections  2  of  river  and 
f  ^bor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  June  4, 1897. 

'C  — 

,_                                        ApproprUttion*. 
f/«rch  3,1879 «12  000 

,0/416 14,' 1880.. ..:::: '^-ow 

y    (ptember  19,  1890 ..'.!I.'.'.'.' .'.'.'.' '."!.'."1.'".'.'.'.'.'".!.'.".'.'."!!."      2*000 

•T"*^ ~n;5w 

COMMERCIAL  STATISTICS. 

imiuf?®'®^  ??  **^^®  river  amounted  to  practically  nothing  during  1897,  owing  to 
>ndition  of  the  inlet  at  the  mouth.  6  6,6 
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G  zg. 

REMOVING  SUNKEN  VESSELS  OR  CRAFT  OBSTRUCTING  OB  £NDAKGSBIH« 

NAVIGATION. 

i.  Wreck  of  canal  boat  in  the  Arthur  KiUj  IfewYorh  a/nd  New  Jersey.^ 
An  unknown  canal  boat  went  adrift  in  the  Arthur  Kill  and  sank  in  the 
channel  near  Woodbridge  Greek.  The  obstruction  was  reported  Sep- 
tember 27, 1897,  and  its  removal  was  authorized  by  Department  letter 
of  October  5, 1897. 

Proposals  for  removing  the  wreck  were  invited  by  public  notice  of 
October  20,  opened  Octo^r  30, 1897,  the  award  for  removal  being  made 
to  the  lowest  bidder,  John  H.  Gregory,  of  Perth  Amboy,  N.  J.,  at  a 
coRt  of  $173. 

The  wreck  was  removed  and  satisfactorily  disposed  of  during  Novem- 
ber, 1897.    liTothing  of  value  was  recovered  from  it. 

2.  Wreck  of  canal  boat  Harwich  in  Newarh  Bay^  New  Jersey. — ^This 
condemned  canal  boat  floated  off  from  the  shore  in  the  Kill  van  Knll, 
lodged  near  the  channel  opposite  Bergen  Point,  New  Jersey,  and  was 
abandoned  by  the  owner.  Notification  of  the  wreck  was  received 
December  21, 1897.  Its  removal  was  authorized  by  Department  letter 
of  February  14, 189& 

Proposals  for  its  removal  were  invited  by  public  notice  of  January  31  ^ 
opened  February  10, 1898,  the  award  being  made  to  the  lowest  bidder, 
James  McSpirit  &  Sons,  of  Jersey  City,  N.  J.,  at  a  cost  of  $159. 

The  wreck  was  broken  up  and  removed  during  February,  1898w 
Nothing  of  value  was  recovered  from  it. 


G  ao. 


establishment  of  harbor  lines  on  the  east  shore  op  hudson 
river  in  front  of  the  city  of  y0nker8,  new  york. 

Engineer  Office,  United  States  Abmy, 

New  Yqrky  N.  F.,  July  23^  1897. 
General:  I  beg  to  forward  herewith  copy  of  letter  firom  the  mayor 
of  Yonkers,  N.  Y.,  asking,  in  behalf  of  the  property  owners  and  the 
local  authorities,  that  a  harbor  line  be  established  extending  directly 
from  Mount  St.  Vincent,  New  York  Oity,  to  a  point  50  feet  west  of  the 
northwest  corner  of  the  Glenwood  wharf,  in  the  city  of  Yonkers. 

2.  The  accompanying  blue  print  shows  the  existing  conditions,  the 
crooked  bulkhead  line,  and  the  wharf  line  as  now  established  by  the  city 
of  Yonkers,  and  in  a  full,  red,  straight  line  the  proposed  pier  and  bulk- 
head line  in  one,  as  desired  by  the  local  interests  and  recommended  by  me. 
Your  obedient  servant,  William  Ludlow, 

Lieu^.  Ool.j  Corps  of  .Engineers. 
Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers^  U.  8.  A. 

[First  indonement.] 

Office  Ohisf  of  Engineers,  XJ.  S.  Aricy, 

July  29,  1897. 
Respectfully  referred  to  the  New  York  Harbor  Line  Board  for  con- 
sideration and  report. 
The  Board  will  please  indicate  on  a  .tracing  the  line  recommended  for 

«^<*P**<*°-  A.  MAonorziB, 

Aeti»f  OMefo/Enginttn. 
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[Second  indonement*] 

Few  York  Harbor  Line  Board, 

New  York  Gity,  September  15j  1897. 
BespectftiUy  returned  to  the  Ghief  of  Engineers,  inviting  attention 
to  report  of  the  New  York  Harbor  Line  Board  on  this  matter,  dated 
September  11, 1897. 

Henry  M.  Bobert, 
OoUmely  Oarps  of  ISngineerSj  President  of  the  Board. 

[Third  IndonemeDt.] 

Office  Ohief  of  Engineers, 

U.  8.  Army, 
September  17  ^  1897. 
Bespectftilly  submitted  to  the  Secretary  of  War. 
The  mayor  of  the  city  of  Yonkers,  N.  Y.,  having  requested  that  har- 
bor lines  be  established  at  said  place,  the  application  was  referred  to 
the  New  York  Harbor  Line  Board,  to  whose  report  (herewith),  dated 
the  11th  instant,  attention  is  respectfully  invited. 

The  Board  recommend^  the  establishment  of  a  combined  pierhead 
and  bulkhead  line,  shown  in  red  on  the  accompanying  tracing  and 
described  in  its  report  as  follows: 

Beginning  at  a  point  50  feet  vest  of  the  northwest  corner  of  the  existing  wharf 
at  Glen  wood  Point,  in  the  city  of  Yonkers,  N.  Y.,  a  straight  line  shall  be  drawn  tan- 
gent to  the  high-water  mark  on  the  natural  bank  at  Mount  St.  Vincent,  near  the 
northern  line  of  the  city  of  New  York,  which  line  shall  be  the  pier  and 'bulkhead 
Tme  in  front  of  the  city  of  Yonkers. 

I  concur  in  the  views  of  the  Board,  and  recommend  that  the  lines 
selected  be  approved  and  that  the  Secretary  place  his  approval  both 
upon  the  tracing,  which  has  been  prepared  for  his  signature,  and  upon 
this  paper. 

John  M.  Wilson, 
Brig.  Oen.y  Ohief  of  Engineers^ 

U.  8.  Army. 

(Fonrth  indoraement.] 

War  Department,  September  20, 1897. 
Approved. 

B.  A.  Aloer, 

Secretary  of  War. 


report  of  the  new  york  harbor  line  board. 

Harbor  Line  Board, 
New  TorTe  City^  September  11, 1897. 
General:  In  compliance  with  your  indorsement  of  July  29,1897, 
the  New  York  Harbor  Line  Board  has  considered  the  application  of  the 
mayor  of  the  city  of  Yonkers,  N.  Y.,  dated  July  19, 1897,  for  the  estab- 
lishment of  harbor  lines  in  front  of  that  city,  and  has  the  honor  to 
report  as  follows : 

As  authorized  by  your  indorsement  of  August  3, 1897,  a  public  hear- 
ing in  this  matter  was  held  in  the  Army  Building,  New  York  Oity,  on 
the  3d  instant,  due  notice  of  which  had  been  given  in  the  public  press. 
There  were  present  at  the  hearing  the  acting  mayor  of  the  city  of 
BNO  98—68 
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Yonkers,  Mr.  A.  J.  Prime^  and  Mr.  L.  M.  Saunders,  a  large  property 
bolder.  Mr.  Prime  made  an  argument  presenting*  the  views  held  by 
the  mayor,  the  local  authorities  and  the  prinoipal  property  owners,  and 
in  answer  to  questions  by  the  Board  stated  why  the  city  desired  the 
Gk)vernment  to  establish  harbor  lines  in  fix)nt  of  Yonkers. 

After  carefully  considering  the  subject  the  Board  is  of  the  opinion  that 
the  eombined  ))ier  and  bulkhead  Hue  recommended  by  the  mayor  of 
Yonkers  in  his  letter  of  July  19, 1897,  addressed  to  Lieutenant-Colonel 
Ludlow,  and  recommended  by  that  officer  in  his  letter  tx>  the  Chief  of 
Engineers,  dated  July  23, 1897,  may  be  established  without  injury  to 
navigation,  and  is  therefore  recommended  for  adoption  by  the  Secretary 
of  War.    This  line  is  more  particularly  described  as  follows : 

Beginning  at  a  point  50  foot  went  of  tlie  northwest  corner  of  the  existing  wharf  at 
Glen  wood  roint,  in  the  city  of  Yonkers,  N.  T.,  a  straight  line  shall  be  drawn  tangent 
to  the  high- water  mark  on  the  natural  bank  at  Meant  St.  Vincent,  near  the  northern 
line  of  the  city  of  New  York,  which  line  shall  be  the  pier  and  bnlKheacl  line  in  front 
of  the  city  of  Yonkers. 

A  tracing  is  forwarded  upon  which  is  delineated  the  line  recommended 
by  the  Board  for  adoption. 


Respectfully  submitted* 


Brig;  Gen.  John  M.  Wilson, 

Chief  of  Ungineergy  U.S.A. 


Hbnbt  M.  Bobebt, 

Colonel,  Corps  of  Engineers. 
G.  L.  Gillespie, 

Colonel,  Corps  of  Engineers, 
William  Ludlow, 
Lie%it.  Col.,  Corps  of  Engineers. 
O.  W.  Raymond, 

Major,  Corps  of  Engineers, 
H.  M.  Adams, 

Major,  Corps  of  Engineers. 


LBTTBR  OF  MR.  JOHN  G.  PBSinB,  MAYOR  OF  T0NKKR8,  H.  T. 

Mator^s  Officr.  Makor  Haix, 

Yonker;  N.  Y,,  July  19, 1897. 

Dear  Sir:  For  some  time  past  there  has  heen  a  growing  neceseity  for  the  estab- 
lishment of  a  harhor  line  along  the  Hudson  Riverfront  at  toe  city  of  Tonkers,  which 
has  resulted  in  the  appointment  of  a  committee  of  water-front  owners  to  urge  the 
establishment  of  such  a  lino,  and  I  hare  been  requested  by  the  common  c4>anoO  of 
the  city  of  Yonkers  to  cooperate  with  this  committee.  The  question  of  the  location 
of  suoh  a  harbor  line  has  been  disonssed  and  the  general  sentiment  of  the  property 
owners  and  city  authorities  is  that  it  should  be  a  straight  line,  and  it  is  now  requested 
that  such  harbor  line  shall  be  a  straight  line  extending  from  Mount  St.  Vincent 
Point,  near  the  northern  line  of  the  city  of  New  York,  to  a  point  50  feet  west  of  the 
northwest  corner  of  the  present  existing  wharf  at  Glen  wood  Point,  in  the  city  of 
Yonkers,  and  I,  on  behalf  of  the  city  of  zonkers,  respectfully  ask  that  snch  line  be 
adopted  at  as  early  a  date  as  possible. 
Very  respectftdly, 

Jno.  O.  PRBNBy  if«yor. 

Lieut.  CoL  Wiluam  Ludlow. 
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[The  references  in  romiin  are  to  part  (or  volume),  and  those  in  aiabic  to  page.] 

A. 

Acts  of  Congress.    See  Laws. 

Absecon  Inlet,  N.  J.,  sorvey  of 1,168  J  ti,1125 

Agate  Bay,  Minn.,  improvement  of  harbor  at 1, 378 ;  iii,  2220 

Abnapee  Harbor,  Wis.,  improvement  of i,390;  iu,2310 

Aid  to  injured  employees i,  36 

Ail8a  (steamship),  removal  of  wreck  of i,  128, 1041 

Alabama  River,  Ala.,  improvement  of i,  256 ;  u,  1405 

Alameda,  Cal.,  alteration  of  bridge  across  San  Antonio  Estuary  (Oakland 

Creek) 1,538 

Alameda  County,  Cal.,  bridge  of i,  538 

Albemarleand  Chesapeake  Canal.  N.  C.,improvementof  waterway  via.  i,  198;  ii,  1230 
Albemarle  Sound,  N.  C,  improvement  of  waterway  to  Norfolk,  Va  . ..  i,  198;  ii,  1230 

Allegheny  and  Western  Rai  ( way  Company,  bridge  of i,  535 

Alle<xheny  River,  N.  Y.  and  Pa. : 

Bridge  at  New  Kensington,  Pa.,  constrnction  of i,  535 

Bridge  between  Pittsburg  and  Sharpsburg,  Pa.,  construction  of i,  537 

Bridge  near  Mosgrove,  Pa.,  construction  of i,535 

Construction  of  locks  and  dams 1,376;  lu,  2206 

Improvement  of 1,375;  iu,2202 

Survey  for  extending  slack-water  navigation i,  378 

Survey  for  removal  of  Corydon  Dam 1,377;  ill,  2211 

Jllen  (steamer),  removal  of  wreck  of 1,232;  ii,  1321 

Alloiiez  Bay,  Wis.  (see  Duluth  and  Superior  Harbor) 1, 379 :  iii,  2223 

Alloway  Creek,  N,  J.,  improvement  of i»154;  ii,  1099 

Alpena  Harbor,  Mich.,  improvement  of i,  430 ;  iv,  2578 

Alsea  River,  Oreg. : 

Examination  of i,501;  iv,2995 

Improvement  of 1, 488:  iv,  2972 

Altamaha  River, Ga., improvement  of i,226;  ii,1306 

Alvena  (steamship),  removal  of  wreck  of -» i>l^,  1042 

Amite  River,  La.,  improvement  of ii^71;  11^1467 

Anacostia  River,  D.  C. : 

Improvement  of,  and  reclamation  of  fiats i,  192 

Survey  for  bridge  at  Washington i,541;  vi,3598 

Anolote  River,  Fla.,  survey  of i,  247 ;  ii,  1361 

Andura  Creek,  Va.  («eeNandua  Creek) i,  198;  n,  1229 

Anffola  (schooner),  removal  of  wreck  of i,  84, 932 

Anita  Rock,  San  Francisco  Harbor,  Cal.,  survey  ol' i,  469 ;  iv,  2923 

Anna  Maria  (schooner),  removal  of  wreck  of i,  156 ;  ii,  1104 

Ann,  Cape,  Mass.,  construction  of  harbor  of  refuge  at  Sandy  Bay i,  56, 853 

Apalachicola  River  and  Bay,  Fla. : 

Improvement  of  bay i,250;  n,  1377 

Improvement  of  river,  including  the  Cut-off i»251;  ii,  1381 

Appleton.  Wis.,  reconstruction  of  bridge  across  Fox  River  Canal  by  city  of.       i,  533 

Appomattox  River,  Va.,  improvement  of 1, 196,   li,  1227 

Appoquinimink  River,  Del.,  improvement  of i,  161;  ii,  1149 

Appropriations  for  rivers  and  harbors,  compilation  of i,  35 

Aqueduct  Bridge,  Potomac  River,  at  Washington,  D.  C,  repair  of i,  539;  vi,  3571 

Aquia  Creek,  Va.,  improvement  of i,  182 ;  ii,  1193 

Aransas  Pass.  Tex.,  examination  of  improvements  of  Aransas  Pass  Harbor 

Company i,  289 ;  ii,  1527 

Aransas  Pass  Harbor  Company,  examination  of  improvements  of i,  289;  ii,  1.527 

Arch  Rock,  San  Francisco  Harbor,  Cal.,  survey  of i,  469 ;  i v,  2923 

ENG  98 1 


2  INDEX. 

Arkansas  River,  Ark.  and  Kans. : 

Ganging  (see  MisBissippi  River) i,  301 ;  ii.  1643 

Improvement  of i,902;  iij  1C49 

Removal  of  obstmctions i,302;  ii,  1647 

Survey  of,  at  Dardanelle,  Ark 1.308;  u,  1676 

Arlington  estate,  Va.,  survey  for  memorial  bridge  across  Potomac  Hirer 

at 1,540;  vi,3573 

Armament,  seacoast.     ^e0  Fortifications. 

Arm intjion.  Walker  (schooner),  removal  of  wreck  of J,  201 ;  ii,  12^ 

Artbnr  Kill,  N.  Y.  and  N.  J. : 

Improvement  of  (see  Staten  Island— New  Jersey  obaunol) i,  136,  1060 

Removal  of  wreck  in u  144,  1072 

Arthur  Lake,  La.  (ser  Mermentau  River) i,  275 ;  ii.  1478 

Ashland  Harbor,  Wis.,  improvement  of i,  380;  iii,2240 

Ashtabula  Harbor,  Ohio. : 

Improvement  of 1.450;  iv,2679 

Water  levels i,  551;  vil3779 

J$ia  (schooner),  removal  of  wreck  of i,  84. 93i* 

Assawanian  Bay,  Del.,  improvement  of  waterway  via i,  166;  ii.  1156 

Assistance  to  injured  emploj^ees i,  36 

Astoria,  Oreg.,  construction  of  bridge  across  Youngs  Bay  at i,  537 

Atchafalaya  River,  La.,  rectification  of  month  by  Mississippi  River  Com- 

mission i,  528;  v,  3137 

Atlantic  City,  N.  J.,  survey  of  Absecon  Inlet i,  158;  ii.  1125 

Atlantic  Coast  Line,  bridge  of 1,536 

Augn.sta,  Ga. : 

Improvement  of  Savannah  River  above i,  224 ;  ii,  1301 

Improvement  of  Savannah  River  below 1,223;  ii^  12H9 

Anx  Bees  Scies  Lake,  Mich,  {see  IrYankfort  Harbor) i,  421 ;  i\%  2529 

B. 

Back  Cove,  Portland,  Me.  («««  Portland  Harbor) i,  47,832 

Back  River,  Me.  (see  Sasanoa  River) 1,46,830 

Bad  River,  Mich.,  survey  of 1,439;  iv,2600 

Bagaduce  River,  Me. : 

Improvement  of 1,40,821 

Survey  of i,  53, 842 

Ball  Club  River,  Minn .,  construction  of  bridge  across i,  535 

Baltimore  Harbor,  Md. : 

Defenses  of 1,13,21,658 

Improvement  at  Spring  Garden 1. 177 ;  ii,  1181 

Improvement  of  channel  to i,  175;  u,  1175 

Improvement  of  channel  to  Curtis  Bay i,  176 ;  ii,  1180 

Removal  of  wrecks  in i»177;  ii,1181 

Bar  Harbor,  Me. : 

Construction  of  breakwater 1,38,817 

Defenses  of I i,  8, 15,591 

Barlows  Ri  ver,  Mass. ,  construction  of  bridge  across i,  535 

Barren  River,  Ky .,  operating  and  care  of  looks  and  dams i,  354 ;  iii,  1993 

Bartholomew  Bayou,  La.  and  Ark. : 

Construction  of  bridge  across 1,531 

Improvement  of i»294;  ii,  1613 

Bass  River  Light  Station,  Mass.,  removal  of  wrecks  near i,  84,  d32 

Bath  (West),  Me.,  construction  of  bridge  across  New  Meadows  River  at uo3o 

Battalion  of  Engineers 1,6,7,32,569 

Batteries : 

Dynamite i,  11 

Gun  and  mortar i,  8 

Bay  Ridge  Channel,  New  York  Harbor,  N.  Y.,  improvement  of,  including  tri- 
angular area  to  Red  Hook  Channel 1.121,1016 

Beachridge,  111.,  prevention  of  Mississippi  River  from  breaking  into  Cache 

River  near i,313;  in,  1732 

Beaufort  Harbor,  N.  C. : 

Defenses  of 1,24,699 

Improvement  of ' i,206;  ri,  1247 

Improvement  of  waterway  to  Newborn i,  206;  ii,  1246 

Improvement  of  waterway  to  New  River i,207;  n,  1249 

Beaufort  River  and  Harbor,  S.  C. : 

Improvement  of  Beaufort  River i,220;  u,  1288 

Improvement  of  channel  to  Savannah,  Ga.  {see  Savannah  Harbor) .  i,  221 ;  ii,  1291 
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Beechridge,  HI.,  prevention  of  Mississippi  River  from  breaking  into  Cache 

River  near 1.313;  in,  1732 

Bellaire,  Ohio,  constraction  of  bridge  across  Ohio  River  to  Ben  wood,  \V.  Va.      i,  531 

Bellaire-Benwood  Bridge  Company,  bridge  of i,  531 

Belle  River,  Mich.,  improvement  of i,435;  iv,2o89 

Benton  Harbor  Canal,  Mich.  (««e  St.  Joseph  Harbor) i,  410 ;  iv,  2494 

Ben  wood,  W.  Ya.,  constraction  of  bridge  across  Ohio  River  to  Bellaire,  Ohio.       i,  531 

Bergen  County,  N.  J.,  bridge  of i,  534 

Bergen  Point,  N.  J.,  removal  of  wreck  in  Newark  Bay  opposite i,  144, 1072 

Big  Assawaman  Bay,  Del.,  improvement  of  waterway  via i,  166;  ii,  1156 

Big  Elk  River,  Oreg.,  examination  of i,  501;  iv,  2997 

Big  Hatchee  River,  Tenn.,  construction  of  bridge  across i,  536 

Big  Sandy  River,  W.  Va.  and  Ky. : 

Improvement  of i,369;  in,  2143 

Improvement  of  Levisa  Fork i»371;  iii,  2155 

Improvement  of  Tag  Fork i,371;  iii,2152 

Operating  and  dare  of  lock  and  dam i,  370 ;  in,  2150 

Plans  and  estimates  for  locks  and  dams  on  main  stream  and  forks,  i,  373 ;  in,  2159 

Big  Stone  Lake,  Minn.,  survey  for  reservoir i,  322 ;  in,  1834 

Big  Sunflower  River,  Miss. ,  improvement  of i,  300 ;  n,  1639 

BiUs  of  Congress  authorizing  constraction  of  bridges,  examination  of i,  35 

Black  Creek,  Fla.,  construction  of  bridge  across i,  536 

Black  Lake,  Mich.,  improvement  of  Holland  Harbor i,  414 ;  iv,  2506 

Black  River,  Ark.  and  Mo.,  improvement  of i,  305 ;  ii,  1669 

Black  River,  La.,  improvement  of i,  293 ;  ii,  1594 

Black  River,  Mich. : 

Bridge  at  Port  Huron,  construction  of i,533 

Improvement  at  Port  Huron i,433;  iv,  2586 

Improvement  of  mouth i,433;  iv,  2585 

Black  Kiver,N.C.,  improvement  of i,  208;  n,  1251 

Black  River,  Ohio: 

Improvement  at  Lorain i,446;  iv,2658 

Survey  at  Lorain i,454;  iv,2717 

Black  River,  Wash,  {see  Duwamish  River; i,  525 ;  iv,  3103 

Black  Warrior  River,  Ala. : 

Canal  to  Five-mile  Creek,  survey  for i,  269;  n,  1446 

Improvement  below  Tascaloosa i,  261 ;  ii,  1434 

Improvement  between  Tascaloosa  and  Daniels  Creek i,  260 ;  n,  1430 

Operating  and  care  of  locks  and  dams i,  261 ;  ii,  1431 

Block  Island,  R.  I. : 

Constraction  of  harbor  of  refuge i,  82, 926 

Improvement  of  Great  Salt  Pond i,  83, 929 

Block  Island  Sound,  R.  I.,  removal  of  wreck  off  Qnonocon taug i,  84, 931 

Blood  River,  La.  (««e  Tiokfaw  River) i,270;  ii,  1465 

Blossom  Rock^  San  Francisco  Harbor,  Cal.,  survey  of i,  469 ;  iv,  2923 

Board  of  Engineers,  The i,  5,557 

Board  on  Fortifications  and  other  Defenses i,8 

Boeuf  River,  La.,  improvement  of , i,  294;  n,  1614 

Bogue  Chi tto.  La.,  improvement  of i,  268;  n,  1445 

Bogue  Falia,  La.,  improvement  of i,  270 ;  ii,  1464 

Bogue  Sound,  N.  C,  improvement  of  waterway  via i,  207 ;  ii,  1249 

Boston  and  Providence  Railroad  Corporation,  bridges  of i,  535 

Boston  Harbor,  Mass. : 

Construction  of  city  bridge  across  Fort  Point  Channel i,  533 

Construction  of  railroad  bridges  across  Fort  Point  Cbannel i,  535 

Defenses  of 1,13,16,592 

Improvement  of i,  61, 864 

Survey  of i,  70, 886 

Bourne,  Mass.,  construction  of  bridge  across  Barlows  River  by  town  of i,  535 

Brazos  River,  Tex.,  improvement  of i,  287 ;  ii,  1511 

Breach  Inlet,  Charleston  Harbor,  S.  C,  construction  of  bridge  across i,  536 

Breakwaters,  occupancy  or  iojury  of i,  35, 538 

Breaux  Bridge,  St.  MartinviUe,  La.,  construction  of  bridge  across  Bayou 

Teche  at 1,536 

Bridge  Creek  Landing,  Va.,  damage  to  wharf  at i,  546 ;  vi,  3738 

Bridgeport  Harbor,  Conn.: 

Construction  of  city  bridge  across  Yellow  Mill  Pond i,  533 

Defenses  of 1,8,18,615 

Improvement  of 1,99,961 

Bridges : 

Alteration  of 1,35,537 

Construction  of 1,35,531 
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Bridffes — Continued. 

£xamiDati(»n  of  Conjo^eMiooal  bills  authorizing  construction  of i,  35 

Examination  of  plana  and  locations h*^y  ^^*  ^ 

Obstnicting  navigation 1,35,538 

Broad  Creek.  Del.  («e0  Broad  Creek  River) i,  170;  ii,  1164 

Broad  Creek  River,  Del.,  improvement  of i>  170;  ii,  1164 

Broadkiln  River,  Del.,  improvement  of i,  166;  ii,  1156 

Broad  Sound,  Boston  Harbor,  Mass. : 

Improvement  of i,  61, 864 

Survey  of  channel  through 1,70.886 

Bronx  River,  N.  Y. : 

Construction  of  bridges  across 1.534 

Improvement  of ijH^j  999 

Brooklyn,  N.  Y.    Hee  New  York  Harbor. 

Browns  Creek,  Sayville.N.  Y.,  improvement  of 1,119.1012 

Brownsville,  Tenn.,  eoustructi<m  of  bridge  across  Big  Hatchee  River  near. ..       i,  536 

Brunswick,  Me.,  construction  of  bridge  across  New  Meadows  River  at i,  535 

Brunswick  Harbor,  Ga. : 

Defenses  of 1,8,26,712 

Improvement  of 1,229;  ii,  1313 

Removal  of  wreck  in 1,231;  ii,  1321 

Buffalo,  N.  Y. : 

Improvement  of  channels  in  connecting  waters  of  Great  Lakes  between 

Dulnth, Chicago, and 1,424;  iv,254« 

Improvement  of  harbor  at i,  458 ;  iv,  2756 

Buffalo  Bayou,  Tex. : 

Examination  and  survey  for  waterway  via i,  288 ;  n,  1515 

Improvement  of 1,286;  ii,  1510 

Burlington  Harbor,  Vt.,  improvement  of i,  129, 1043 

Butler  County,  Ky.,  bridge  of i,533 

Buttermilk  Channel,  New  York  Harbor,  N.  Y.,  improvement  of i,  121, 1016 

Butters  Lumber  Company,  bridge  of i,536 

Byram  River,  N.  Y.  («««  Port  Chester  Harbor) 1,112,993 

C. 

Cabell  County,  W.  Va.,  bridge  of i,533 

Cache  River,  Ark.  («c«  White  River) i,304;  ii,  16»S 

Cache  River,  111.,  prevention  of  Mississippi  River  from  breaking  into,  i,  313;  iii,  1732 
Cairo,  111.,  prevention  of  Mississippi  River  from  breaking  into  Cache  River 

above i,313;  iii,1732 

Calcasieu  River,  La.,  improvement  of  month  and  passes i,  276 :  ii.  1480 

California  Dc^bris  Commission i,530;'  vi,3549 

California,  Department  of,  reconnaissances  and  explorations  In i,  552 ;  vi,  3783 

Caloosahatchee  River,  Fla.,  improvement  of i,  239 :  ii,  1331 

Calumet  Plantation,  La.,  ooustrnction  of  bridge  across  Bayou  TccLe  at i, 535 

Calumet  River  and  Harbor,  111.  and  Ind. : 

Improvement  of  harbor i,402;  iv,2425 

Improvement  of  river i,  403;  iv,2430 

Camden,  N.  J. : 

Bridge  across  Cooper  Creek,  construction  of 1,536 

Defenses  of  Delaware  River 1, 20, 637 

Improvement  of  Cooper  Creek  at 1,154;  ii,  IKX) 

Improvement  of  Delaware  River  at J,  147;  ii,1085 

Survey  of  Delaware  River  at  and  below  Philadelphia i,  156 ;  ii,  1105 

Camden  County,  N.J. ,  bridge  of i,536 

Canals,  etc. : 

(See  also  Waterways. 

Albemarle  and  Chesapeake  Canal,  N.  C,  improvement  of  waterwav 

via 1,198;  n,1230 

Allegheny  River,  Pa.,  construction  of  locks  and  dams i,  376 ;  iii,  2206 

Allegheny  River,  Pa.,  survey  for  extending  slack-water  navigation i,  378 

Allegheny  River,  Pa.,  survej'  for  removal  of  dam  near  Corydou  ..  i,  377;  ill,  2211 

Barren  River,  Ky.,  operating  and  care  of  locks  and  dams i,  354 ;  iii,  1993 

Benton  Harbor  Canal,  Mich,  {see  St.  Joseph  Harbor) i,  410 ;  i v,  2494 

Big  Sandv  River,  W.  Va.  and  Ky.,  including  forks,  plans  and  estimates 

for  looks  and  dams i,373;  in,  2159 

Big  Sandy  River,  W.  Va.  and  Ky.,  operating  and  care  of  lock  and 
dam 1,370;  iii,2150 
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Canals,  etc. — Continned. 

Black  Warrior  Kiver,  Ala.,  operating  and  care  of  locks  and  dams,  i,  261 ;  ii,  1431 

Black  Warrior  River  to  Five-mile  Creek,  Ala.,  survey i,  269 ;  ii,  1446 

Cascades  Canal,  Columbia  River,  Oreg.,  construction  of i,  496 ;  i v,  2981 

Cascades  Canal,  Colombia  River,  Oreg.,  operating  and  care i,  49^ ;  I v,  2983 

Clubfoot  and  Harlowe  Canal,  N.  C.,  improvement  of  waterway  via.  i,  2C6 ;  ii,  1246 

Columbia  River,  Greg.,  construction  of  Cascades  Canal i,  496 ;  iv,  2981 

Columbia  River, Greg., operating  and  care  of  Cascades  Canal  ...  1,498;  iv, 2983 
Couewango  Creek,  N.  Y.  and  Pa.,  survey  for  removal  of  dams  in . .  i,  377 ;  lu,  2211 
Coosa  River,  Ga.  and  Ala.,  operating  and  care  of  locks  and  dams. .  i,  259;  ii,  1422 

Davis  Island  Dam,  Ghio  River^  operating  and  care i,  358 ;  iii,  2077 

Des  Moines  Rapids  Canal  and  Dry  Dock,  Mississippi  River,  operating  and 

care '. i,316;  iii,  1794 

Erie  Canal,  N.  Y.,  preservation  of  bencb  marks i,  551 ;  vi,  3778 

Five-mile  Creek  to  Black  Warrior  River,  Ala.,  survey i,  269 ;  ii,  1446 

Fox  River,  Wis.,  operating  and  care  of  locks  and  dams i,  399 ;  iii,  2395 

Fox  River,  Wis.,  reconstruction  of  bridge  across  canal  at  Appleton i,  533 

Galena  River,  111.,  operating  and  care  of  lock  and  dam i,  316 ;  in,  1802 

Grand  Rapids,  Wabash  River,  operating  and  care  of  look  and  dam  i,  351 ;  in,  1983 
Great  Kanawha  River,  W.  Va.,  construction  of  locks  and  dams. . .  i,  363;  in,  2118 
Great  Kanawha  River,  W.Va.,  operating  and  care  of  locks  and  dams  i,  365 ;  in,  2129 

Green  River,  Ky.,  construction  of  Lock  No.  5 i,  353 ;  in,  1985 

Green  River,  Ky.,  operating  and  care  of  locks  and  dams i,  354;  in,  1993 

Green  River,  Ky.,  reconstruction  of  J^ck  No.  2,  at  Rumsey i,  352 ;  in,  1985 

Illinois  and  Mississippi  Canal,  111.,  construction  of i,  406 ;  i v,  2447 

Illinois  and  Mississippi  Canal,  111.,  operating  and  care  of,  around  Rock 

River  Rapids 1,408;  iv,2486 

Illinois  River,  111.,  operating  and  cnre  of  locks  and  dams i,  406 ;  iv,  2442 

Kampsville  Lock  and  Dam,  Illinois  River,  111.,  operating  and  core  i,  406;  iv,  2442 

Kentucky  River,  Ky.,  operating  and  care  of  locks  and  dams i,  356 ;  in,  2024 

Keweenaw  Point,  Mich.,  improvement  and  operating  and  care  of  water- 
way across 1,382,383;  in, 2244 

Lagrange  Lock  and  Dam,  Illinois  River,  111.,  operating  and  care.,  i,  406;  iv,  2442 

L'Anguille  River,  Ark.,  survey  for  locks  and  dams .  i.  308 ;  ii,  1678 

Levisa  Fork,  Big  ISandy  River,  Ky.,  plan  and  estimates  for  locks  and 

dams 1,373;  in, 2159 

Little    Kanawha   River,   W.   Va.,   operating   and    care    of  look   and 

dam 1,363;  in,  2115 

Louisa  (Levisa)  Fork,  Big  Sandy  River,  Ky.,  plan  and  estimates  for  locks 

and  dams i,373;  in,  2159 

Louisville  and  Portland  Canal,  Ky .,  operating  and  care i,  349 ;  in,  1957 

Louisville  and  Portland  Canal,  Ky.,  reconstruction  of  bridge  across i,  531 

Michigan  Lake  to  Sturgeon  Bay,  Wis.,  construction  of  harbor  of  refuge 

at  eastern  entrance i,  389 ;  in,  2308 

Michigan  Lake  to  Sturgeon  Bay,  Wis.,  improvement  of i,  388 ;  in,  2297 

Michigan  Lake  to  Sturgeon  Bay,  Wis.,  operating  and  care i,  389:  in,  2303 

Mississippi  River,  constraction  of  Lock  and  Dam  No.  2,  between  St.  Paul 

and  Minneapolis i,316;  ill,  1809 

Mississippi  River,  operating  and  care  of  Des  Moines  Rapids  Canal  and 

Dry  Dock 1, 316;  m,1794 

Monongahela  River,  construction  of  locks  and  dams i,  373 ;  in,  2173 

Monongahela  River,  operating  and  care  o£  locks  and  dams i,  374 ;  in,  2182 

Morgan  Canal,  Tex.,  improvement  of  (»e«  Galveston  Bay) i,  283 ;  u,  1505 

Morgan  Canal,  Tex.,  operating  and  care i,  284 ;  n,  1507 

Muscle  Shoals  Canal,  Tennessee  River,  Ala.,  operating  and  care.,  i,  344;  ui,  1925 

Muskingum  River,  operating  and  care  of  locks  and  t&ms i,  361 ;  in,  2095 

Ohio  River,  construction  of  Dams  Nos.  2, 3, 4, 5,  and  6 i,  359 ;  in,  2080 

Ohio  River,  operating  and  care  of  Davis  Island  Dam 1, 358 ;  in,  2077 

Ohio  River,  operating  and  care  of  Louisville  and  Portland  Canal . .  i,  349 :  ill,  1957 
Ohio  River,  reconstruction  of  bridge  across  Louisville  and  Portlana 

Canal i,531 

Ohio  River,  survey  between  Marietta  and  Pittsburg  for  dams  . . .  i,  372 ;  in,  2157 

Ouachita  River,  Ark.  and  La.,  survey  for  locks  and  dams i,  302 

Portage   Lake  and    Lake  Superior  canals,   Mich.,  improvement  and 

operating  and  care  of 1,382,383;  in,  2244 

Puget  Sound  to  lakes  Union  and  Washington,  improvement  of  water- 
way   1,516;  IV, 3072 

Rock  River,  111.,  operating  and  care  of  canal  around  rapids  of. ..  i,  408;  iv,  2486 

Rough  River,  Ky.,  operating  and  care  of  lock  and  dam i,  355 ;  in,  2010 

St.  Clair  Flats  Canal,  Mich.,  improvement  of i,  435 ;  iv,  2591 
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St.  Clair  Flats  Canal,  Mich.,  operating  and  care i,  436;  i\%2^2 

St.  Francis  River,  Ark.,  survey  for  locks  and  dams i,  308 ;  ii,  16T8 

St.  Marys  Falls  Canal,  Mich.,  commerce  of,  for  calendar  year  1897 iv,  2564 

St.  Marys  Falls  Canal,  Mich.,  operating  and  care i,  427 ;  iv,  2561 

Salmon  Bay,  Wash.,  improvement  of  waterway  via i,  516;  i v,  3072 

Sturgeon  Bay  and  Lake  Michigan  Canal,  Wis.,  construction  of  harbor 

of  refuge  at  eastern  entrance I,  389;  ui,2308 

Sturgeon  Bay  and  Lake  Michigan  Canal,  Wis.,  improvement  of.  i,  388;  iii,2297 
Sturgeon  Bay  and  Lake  Michigan  Canal,  Wis.,  operating  and  care,  i,  389 ;  lu,  2903 
Superior  Lake  and  Portage  Lake  canals,  Mich.,  improvement  and  oper- 
ating and  care  of : 1,382,383:  iii,2244 

Tennessee  River,  operating  and  care  of  Muscle  Shoals  Canal,  Ala.  i,  344 ;  iii^  19E25 
Tug  Fork,  Big  Sandy  River,  W.  Va.  and  Ky.,  plan  and  estimatee  for 

locks  and  dams i,  373:  in,  2159 

Union  Lake^  Wash.,  improvement  of  waterway  via i,  516;  iv,  3072 

Wabash    River,    operating    and   care   of    Grand    Rapids    Lock    and 

Dam 4 1,351;  iii,l^ 

Warrior  River,  Al».,  operating  and  care  of  locks  and  dams  above  Tus- 
caloosa   1,261;  11,1431 

Warrior  River  to  Five-mile  Creek,  Ala.,  survey 1, 269 ;  ii,  1446 

Washington  Lake  to  Poget  Sound,  improvement  of  waterway...  1,516;  i v. 3072 

Canapitsit  Channel,  Mass.,  improvement  of i,  74, 908 

Canarsie  Bay,  N.  Y.,  improvement  of 1,120,1014 

Cape  Ann,  Mans.,  construction  of  harbor  of  refuge  at  Sandy  Bay i,  56.  &i3 

Cape  Charles  City,  Va.,  improvement  of  harbor  at i,  197 ;  ii,  1229 

Cape  Cod,  Mass.,  removal  of  wreck  off,  near  Orleans i,  69, 883 

Cape  Fear  River,  N.  C. : 

Bridge  across  North  East  Branch  at  Hilton,  reconstruction  of i,  537 

Bridge  at  Navassa,  reconstruction  of 1,537 

Defenses  of i,  24!  693 

Improvement  above  Wilmington i,  210;  IL  1253 

Improvement  at  and  below  Wilmington i,  210;  il,  12.'%5 

Improvement  of  North  East  Branch ' 1^209;  u,  1252 

Cape  Henry  Light,  Va.,  removal  of  wreck  off ij2<;il;  ii,  1235 

Cape  Lookout,  Oreg.,  examination  of  harbor  at i,  502 ;  i v,  3001 

Cnpe  Vincent  Harbor,  N.  Y.,  improvement  of i,466;  iv,2809 

Carrabelle  Bar  and  Harbor,  Fla.,  improvement  of i,  249 ;  ii,  1375 

Carriages,  gun  and  mortar i,9 

Carvers  Harbor,  Vinalhaven,  Me.,  improvement  of i,  44, 826 

Cascades  Canal,  Columbia  River,  Oreg. : 

Construction  of i,4P6;  iv,29f*l 

Operating  and  care i,498;  iv,29s3 

Casemates I,13 

Centennial  Lake,  Miss.  («««  Yazoo  River) i,  297 ;  ii,  16l5 

Ceutral  Pacific  Railroad  Company,  bridge  of 1,537 

Cham  plain  Lake,  N.  Y.  and  Vt. : 

Defenses  of i,  29,774 

Improvement  of  Burlington  Harbor,  Vt i»li9, 1043 

Improvement  of  channel  between  North  and  South  Hero  islands i,  128 

Improvement  of  Narrows  of i,  130. 1046 

Charles  River,  Mass.  (see  Boston  Harbor) i,  61,  ^ 

Charleston  and  Seashore  Railroad  Company,  bridges  of i,  536 

Charleston  Harbor,  S.  C. : 

Bridge  across  Breach  Inlet,  construction  of i,538 

Bridge  between  Mount  Pleasant  and  Sullivan  Island,  construction  of . . .      li  536 

Defenses  of 1,24,697 

Improvement  of 1,219;  ii,  1283 

Charlevoix  Harbor,  Mich.,  improvement  of h^^^i  iv,2533 

Charlotte  Harbor,  Fla.,  improvement  of i,  240 ;  ii,  1335 

Charlotte  Harbor,  N.  Y. : 

Improvement  of i,463;  iv,2799 

Water  levels 1.551;  vi,3779 

Charts: 

Estimates  for  publication  of  military  and  other  maps 1,552 

Northern  and  Northwestern  Lakes 1^547;  vi,3745 

Chatham  Harbor,  Mass. : 

Improvement  of 1,69,882 

Removal  of  wreck  in 1,69,883 
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Chattahoochee  River,  Ga.  and  Ala. : 

Improvement  below  Colambns,  Ga i,252;  ii,  1387 

Improvement  between  Westpoint  and  Franklin,  Ga i,  253 ;  ii,  1393 

Cheboygan  Harbor,  Mich.,  improvement  of i,  429 ;  iv,  2576 

Chefuncte  River,  La.,  Improvement  of i,  270;  ii,  1464 

Chehalis  River,  Wash.,  improvement  of. i,514;  iv,3064 

Chelsea  Creek,  Mass.  (see  Boston  Harbor) i,  61, 864 

Cheqaamegon  Bay,  Wis.  (sm  Ashland  Harbor; 1, 380 ;  III,  2240 

Chesapeake  Bav,  Md.  and  Ya. : 

Defenses  of  Hampton  Roads,  Ya j i,  23, 679 

Improvement  of  harbor  at  Cape  Charles  City,  Ya i,  197 ;  ii,  1229 

Improvement  of  Rockhall  Harbor,  Md i>174;  ii,  1171 

Im  pro vement  of  waterway  from  Norfolk  Harbor  to  Albemarle  Sonnd  i,  198;  ii,  1230 

Wreck  near  Thimble  Shoal  Lijjht,  removal  of i,  201 ;  ii,  1235 

Wreck  near  Solomons  Lnmp  Lisht,  removal  of i,  175 ;  ii,  1172 

Chester  River,  Md.,  improvement  of. i>167;  ii,  1159 

Chicago,  Burlington  and  Qnincy  Railroad  Company,  bridge  of i,  533 

Chicago,  Milwaukee  and  St.  Paul  Railway  Company,  bridge  of i,  532 

Chicago  River  and  Harbor,  111. : 

Bridge  across  Little  Calumet  River  near,  reconstruction  of. i,  536 

Bridge  by  city  across  South  Fork  of  South  Branch,  construction  of i,  533 

Improvement  of  Calumet  (South  Chicago)  Harbor i,  402 ;  iv,  2425 

Improvement  of  channels  in  connecting  waters  of  Great  Lakes  to  Duluth 

and  Buffalo i,424;  iv,2548 

Improvement  of  harbor i,40O;  iv,  2415 

Improvement  of  river i>40l;  iv,  2421 

Chickasahay  River,  Miss.,  improvement  of i,  265 ;  ii,  1443 

Chief  of  Engineers,  ofiBcers  on  duty  in  office  of i,  553 

Chincoteague  Bay,  Ya.,  improvement  of  waterway  to  Delaware  Bay.,  i,  166;  ii,  1156 
Chipola  River,  Fla. : 

Examination  from  Marianna  to  Apalachicola  River i,  259 ;  ii,  1423 

Improvement  of i,  261;  u,  1381 

Chippewa  River,  Wis.,  improvement  of i,  319 ;  iii,  1821 

Chi t to,  Bogue,  La.,  improvement  of i,  268;  ii,  1445 

Chocolate  Bayou,  Tex.,  construction  of  bridge  across i,  534 

Choctawhatchee  River,  Fla.  and  Ala. : 

Construction  of  bridges  across i,532 

Improvement  of i,  254;  n,  1394 

Choptank  River,  Md.,  improvement  of i,  168;  ii,  1160 

Christiana  River,  Del. : 

Improvement  of  (see  Wilmington  Harbor) i,  159 ;  ii,  1145 

Removal  of  wreck  in i,  175;  ii,  1173 

City  Island,  New  York  Harbor,  N.  Y.,  reconstruction  of  bridge  to  Pelham  Bay 

Park 1,533 

Clarks  Cove,  Conn.,  construction  of  bridge  across i,  536 

Clarksville,  Tenn.,  construction  of  cribs  in  bridge  across  Cumberland  River  at.       i,  536 

Clatskanie  River,  Oreg.,  survey  of ^ 1, 510 ;  iv,  3049 

Clatsop  County,  Oreg.,  bridge  of 1,537 

Clearwater  River,  Idaho,  improvement  of 1, 500 ;  iv,  2989 

Cleveland  Harbor,  Ohio : 

Improvement i,^7;  iv,2661 

Survey  of  breakwater i,455;  iv,2724 

Water  levels i,551;  vi,3779 

Clinch,  Fort,  Fla.,  defenses  at 1,8,26,713 

Clinch  River,  Tenn.,  improvement  of 1,346;  ill,  1943 

Clinton  River,  Mich.,  Improvement  of 1,436;  iv,  2595 

Clubfoot  and  Harlowe  Canal,  N.  C .,  improvement  of  waterway  via i,  206 ;  ii,  1246 

Clubfoot  River,  N.  C,  improvement  of  waterway  via i,  206 ;  ii,  1246 

Coanjock  Bay,  N.  C,  improvement  of  waterway  via i,  198 ;  ii,  1230 

Cocheco  River,  N.  H.,  improvement  of i,  50, 835 

Cod,  Cape,  Mass.,  removal  of  wreck  off,  near  Orleans i,  69, 883 

Colorado,  examination  of  reservoir  sites  in i,  469 ;  iv,  2815, 2917 

Columbia  and  Red  Mountain  Railway  Company,  bridge  of i,  531 

Columbia,  Department  of  the,  reconnaissances  and  explorations  in. . .  i,  552 ;  vi,  3784 
Columbia  River,  Oreg.  and  Wash. : 

Boat  railway  from  The  Dalles  Rapids  to  Celilo  Falls,  construction 

of 1,495;  IV, 2979 

Bridge  at  Northport,  Wash.,  construction  of i,531 

Cascades  Canal,  construction  of i,496;  iv,2981 

Cascades  Canal,  operating  and  care i,498;  iv,2983 
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Celilo,  ( )reg.,  improvement  above i,  493:  iv, 2977 

Gauging i,509;  iv,3W2 

Month  of.  defcnBi'B  at 1,31,797 

Month  of,  improvement  at i,  507 ;  iv, :it40 

Portland.  Oreg.,  improvement  below i,  505 ;  iv, 3031 

Three-mile  Ka])idH,  improvement  at i,495;  iv/iiTS 

Tongue  Point,  Oreg.,  improvement  Iwlow i,  507 ;  iv, 3039 

Vancouver,  Wa«h.,  to  mouth  of  the  Willamette,  improvement  from  i,  499;  iv,2987 

Compilation  of  examinations,  surveys,  projects,  and  appropriations i.>% 

Compton  Creek,  N.  J.,  improvement  of i»  141,  IW8 

Concord,  Wash.,  construction  of  bridge  across  Snake  River  to  Lewistou, 

Idaho 1,532 

Conecuh  River,  Ala.,  improvement  of ^^5;  ii,U<B 

Conewango  Creek,  N.  Y.  and  Pa.,  survey  for  removal  of  dams  and  the  Water- 

boro  Rapids i,377;  m,2211 

CoDgaree  River,  8.  C,  improvement  of 1.218;  ii,1280 

Conneaut  Harbor,  Ohio : 

Improvement  of 1, 451 ;  iv.  2683 

Water  levels i,551;  vi,3779 

Connecticut,  defenses  of  coast  of 1,18,612 

Connecticut  River,  Ma^s.  and  Conn. : 

Improvement  below  Hartford 1,91,949 

Survey  between  Hartford  and  Holyoke i,  111,  976 

ContentTva  Creek,  N.  C,  improvement  of i,  204 ;  u,  1242 

Contingencies  of  rivers  and  harbors,  estimate  for i,  527 

Continuing  contracts i,33 

Allegheny  River,  Pa,,  locks  and  dams 1,376;  111,2206 

BoHton  Harbor,  Mass 1,61.864 

Buffalo  Harbor,  N.  Y i,458;  iv,2756 

Chicago  River,  111 i,401;  iv,2421 

Christiana  River,  Del i,  159;  11,1145 

Cleveland  Harbor,  Ohio i,447;  iv.2e61 

Columbia  River,  Ore  jr.,  Cascades  Canal 1.496;  iv,2^1 

Cumberland  River  above  Nashville,  Tenu i,  336 ;  iii,  1878 

Cumberland  Sound,  Ga.  and  Fla i,232;  11,13:3 

Delaware  Bay,  Del.,  harbor  of  refuge 1. 1.52;  ii,lt^ 

Delaware  River  at  Philadelphia,  Pa.,  and  Camden,  N.  J i,  147;  ii.  1085 

Duluth  Harbor,  Minn i,379;  iii.2223 

Dunkirk  Harbor,  N.  Y i,456;  iv,2748 

FalLsof  Ohio  River  at  Louisville,  Ky i,^7;  iu,l951 

Galveston  Harbor,  Tex i,282;  ii,l49l 

Grays  Harbor  and  bar  entrance,  Wash i,512;  iv,3059 

Great  Lakes,  channels  in  connecting  waters  of 1, 424 ;  iv,  '3^ 

Hudson  River,  N.  Y i,131.1(H7 

Humboldt  Harbor  and  Bay,  Cal i,477;  iv,JS48 

Illinois  and  Mississippi  Canal.  Ill 1,406;  iv,2447 

Indiana  Chute,  falls  of  Ohio  River i,347:  m,195I 

Kentucky  River,  Ky i,355;  111,2013 

Keweenaw  Bay  to  Lake  Superior,  Mich.,  waterway  from i,  382;  m,224i 

Milwaukee,  Wis.,  harbor  of  refuge i,  393 ;  iii. 2324 

Mississippi  River,  between  Missouri  River  and  St.  Paul,  Minn i,  314;  in,  1743 

Mississippi  River,  between  Ohio  and  Missouri  rivers i,  310;  in.  1608 

Mississippi  River,  between  Ohio  River  and  Head  of  Passes i.  528;  v,  3137 

MlHsissippi  River,  Vicksburg  Harbor,  Miss 1.297;  ii,  1625 

Missouri  River,  below  Sioux  City,  Iowa i,  .">29 ;  vi, 3459 

Monongahela  River,  W.  Va.  and  Pa i,  373;  in, 2173 

Narragansett  Bav,  R.I 1,77,915 

Newtown  Creek,  N.  Y 1,123,1032 

New  York  Harbor,  N.  Y.,  Bay  Ridge,  Red  Hook,  and  Butt^irmilk  chan- 
nels  1.121.1016 

New  York  Harbor,  N.Y.,  Newtown  Creek 1,123,1023 

Northern  and  Northwestern  Lakes,  channels  connecting i,  424 ;  iv,  2548 

Oakland  Harbor,  Cal i,473;  iv,2935 

Ohio  River,  Dams  Nos.  2, 3, 4, 5,  and  6 i,359;  iii,2(^ 

Ohio  River,  falls  of,  at  Louisville,  Ky.,  including  Indiana  Chute  .  i,  347;  iii,l^^ 

Plaquemine  Bayou,  La i,272;  ii.UTl 

Point  Judith,  R.  I.,  harbor  of  refuge 1,80,923 

Portland  Harbor,  Me.,  including  Back  Cove i,47.8S2 

Providence  River,  R.I 1,77,915 
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Continuing  oontrarts,  etc. — Continue.!. 

Rockland  Harbor,  Me 1,42,823 

Sabine  Pass,  Tex.,  harbor  at i,-"8;  11.1482 

San  Pedro  Bay,  Cal i,470;  iv',2929 

Savannah  Harbor,  Ga 1.221;  ii,  1291 

Superior  Harbor,  Wis i,  379 ;  in,  2223 

Superior  Lake  to  Keweenaw  Bay,  Mich.,  waterway  from i,  382 ;  in,  2244 

Vicksburg  Harbor,  Miss i,297;  ii,  1625 

Willamette  River  above  Portland,  Oreg i,  5(X1 ;  iv]  3025 

Wilmington  Harbor,  Del i,  159;  ii,  1145 

WinvahBay,  S.C I,214;  ii,  1272 

Yamhill  River,  Oreg 1.504;  iv,3025 

Yaquina  Bay,  Oreg i,J89;  iv,2972 

Yazoo  River,  Miss.,  mouth  of i,  ^7;  ii,  1625 

Contracts,  continuing.    See  Continuing  contracts. 
Cooper  Creek,  N.  J. : 

Bridge  at  Camden,  construction  of i,536 

Improvement  of 054;  ii,  1100 

Coosa  River,  6a.  and  Ala. : 

Improvement  between  East  Tennessee,  Virginia  and  Georgia  Railroad 

Bridge  and  Wetumka,  Ala i,258;  ii,  1418 

Improvement  between  Rome,  Ga.,  and  East  Tennessee,  Virginia  nnd 

Georgia  Railroad  Bridge i,  257 ;  ii,  1413 

Operating  and  care  of  locks  and  dams i,  259;  ii,  1422 

Coos  Bay  and  Harbor,  Oreg. : 

Dredging  harbor i,484;  iv,2966 

Improvement  of  entrance i,  483 ;  iv,  2963 

Coos  River,  Oreg.,  improvement  of i,  485;  iv,2966 

Coquille  River,  Oreg. : 

Improvement  between  Coquille  and  Myrtle  Point i,  481 ;  iv,  2961 

Improvement  of  mouth i,  180 ;  iv,  2958 

Corporations,  occupancy  and  injury  of  public  works  by i,  35, 538 

Corps  of  Engineers : 

Changes  in  personnel i,  3 

Laws  of  Fifty-fifth  Congress,  second  session,  affecting  the vi,  3789 

Number  and  distribution  of  officers ij  3, 4 

Officers  detached 1,4 

Corydon,  Pa.,  survey  for  removal  of  dam  in  Allegheny  River  at i,  377 ;  ui,  2211 

Coscob  Harbor,  Conn.,  improvement  of i,  108, 972 

Courtableau  Bayou,  La.,  improvement  of i,  274 ;  ir,  1474 

Cowlitz  River,  Wash.,  improvement  of i,  508;  iv,  3041 

Craven  County,  N.  C. : 

Bridge  of  across  Neuse  River  at  Newbem i,  535 

Bridge  of,  across  Trent  River  at  Newbem 1,533 

Crooked  River,  Fla.  («ee  Carrabelle  Bar  and  Harbor) i,  249 ;  ii,  1375 

Cumberland  River,  Tenn.  and  Ky. : 

Bridge  at  Clarksyille,  Tenn.,  construction  of  cribs i,  536 

Gauging  («e6  Mississippi  River) i,301;  ii,  1642 

Improvement  above  Nashville,  Tenn i,  336;  in,  1878 

Improvement  below  Nashville,  Tenn i,  334 ;  in,  1875 

Cumberland  Sound,  Ga.  and  Fla. : 

Defenses  of 1,25,707 

Improvement  of i,232;  ii,  1323 

Improvement  of  waterway  via i,  230;  ii,  1318 

Current  River,  Ark.  and  Mo.,  improvement  of i.  306 ;  ii,  1671 

Currituck  Sound,  N.  C,  improvement  of  waterway  via i,  198 ;  ii,  1230 

Curtis  Bay,  Md.,  improvement  of  channel  in  Patapsco  River  to i,  176;  n,  1180 

Cut-off,  Apalachicola  River,  Fla.,  imiirovement  of i,  251 ;  ii,  1381 

Cuyahoga  River,  Ohio  {see  Cleveland  Harbor), i,  447, 455 ;  i v,  2661, 2724 

Cypress  Bayou,  Tex.  and  La.,  improvement  of i,  292 ;  ii,  1589 

I>. 

Dairy  Fork,  Tualitin  Ri  ver,  Oreg.,  survey  of i,  511 ;  i v,  3053 

Dale  County,  Ala.,  bridges  of 1,532 

Dams.    ^66  Canals. 

Danville,  Tenn.,  reconstruction  of  bridge  across  Tennessee  River  at i,  536 

Dardanelle,  Ark. : 

Improvemeut  of  Arkansas  River  at  {see  Arkansas  River) i,  302 ;  n,  1649 

Survey  of  Arkansas  River  at i,  308;  ii,  1676 
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Far  Hockaway  Ferry  and  Improvement  Company,  bridge  of .- It53S 

Feather  River,  Cal. : 

Improvement  bv  California  Debris  Commission i,  530 ;  ^^.  354? 

Improvement  oi -  -    i,  475 ;  iv, 2W2 

Femandina,  Fla.  : 

Defenses  of 1,26,715 

Improvement  of  waterway  to  Savannah,  Ga i.  230;  ii,  131« 

Fishing  Creek,  N.  C,  improvement  of i,  '202;  ii,  12® 

Five-mile  Creek,  Ala.,  survey  for  canal  to  Warrior  Kiver i,  269;  ii.  H4* 

Five-mile  River  Harbor,  Conn.,  improvement  of i,  1C6. S& 

Flathead  River,  Mont.,  improvement  of i,  522 ;  iv,  S)Q 

Fleming  (schooner),  removal  of  wreck  of i,  177 :  n-  U^l 

Flint  River,  Ga.,  improvement  of i,  2.">1 :  11,13$^ 

Flint  River,  Mich.,  survey  of I,  439:' iv,  SAD 

Florida: 

Defenses  of  east  and  west  coasts 1,26, 7K 

Water-hyacinth  obstructions  in  waters  of 1.35 

Flushing  Bay,  N.  Y.,  improvement  of i,  11?^  K«^ 

Forked  Deer  River,  Tenn.,  improvement  of i,  ii3 1,  3:>3 ;  ui.  1?C2 

FortClinch,  Fla.,  defenses  at i,i>,  26,713 

Fortifications: 

Appropriations  and  allotments i,  7. 9, 14 

Dynamite  batteries i.ll 

Emplacements Lft,? 

Ffltimates  of  appropriations  required l3c? 

Fortress  commander,  duties  of,  as  to  New  York  Harbor i,  11, ??? 

Gnu  and  mortar  batteries l8 

Preservation  and  repair  of L 15 

Projects l8 

Sea  walls  and  embankments l  13 

Sites  for,  acquisition  of 1. 13 

Submarine  mines I,13 

Temporary  defenses hi 

Temporary  occupation  of  land 1. 14 

Fort  Jackson,  La.,  defenses  at i,  8. 744 

Fort  Knox,  Me.,  defenses  at r,  8,  U,  5© 

Fort  Macon,  N.  C,  defenses  at 1.8,692 

Fort  Monroe,  Va.,  defenses  at i,  8, 23.  Sn* 

Fort  Morgan,  Ala.,  defenses  at r,  8, 13, 737 

Fort  Point  Channel,  Boston  Harbor,  Mass. : 

CouBtruction  of  city  bridge  across l533 

Construction  of  railroad  bridges  across 1,535 

Improvement  of  (see  Boston  Harbor) 1, 61.  >64 

Fort  Poph am.  Me.,  defenses  at i,8. 14..v^ 

Fort  Pulaski,  (^a.,  defenses  at i,  K  26. 7rt7 

Fortress  commander,  duties  of,  as  to  defenses  of  New  York  Harbor i,  IL 5T? 

Fort  Trumbull,  Conn.,  defenses  at 1,8.18,612 

Fox  River,  Wis. : 

Bridge  across  canal  at  Appleton,  reconstruction  of i,  533 

Improvement  of i,  397;  m,233S 

Improvement  of  Green  Bay  Harbor i,  387 ;  iii,  22^ 

Operating  and  care  of  locks  and  dams i.  :%*9k;  nil  2395 

Property  and  rights  of  United  States  as  to i,  398 ;  iii,  2^53 

Francis  (Nhip),  removal  of  wreck  of 1. 156 :  ii,  1104 

Frankfort  Harbor,  Mich.,  improvement  of I,  421 ;  ivj  25i^ 

French  Broad  River,  Tenn.,  improvement  of i,  344 ;  in,  1937 

lYiendf  Lottie  K.  (schooner),  removal  of  wreck  of i,  156 ;  ii,  llW 

Fulton,  Ark. : 

Improvement  of  Red  River  above i,  2£)1;  ii,  158S 

Improvement  of  Red  River  below i,  289;  ik,1575 

G. 

Galena  River,  111.,  operating  and  care  of  lock  and  dam i,  316 ;  iii,  1808 

Galveston  Bay  and  Harbor,  Tex. : 

Defenses  of 1, 13, 29. 765 

Galveston  Bay,  improvement  of  ship  channel 1, 283 ;  ii,  1.503 

Galveston  HaVbor,  improvement  of 1,2-2;  n.  1451 

Galveston  Harbor,  modification  of  harbor  lines i.  34 ;  ii,  1571 

Morgan  Canal,  improvement  of  (see  Galveston  Bay) i,  283 ;  ii,  15(S 
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Galveston  Bay  and  Harbor,  Tex. — Continned. 

Morgan  Canal,  operating  and  care i»284;  ii,  1507 

Survey  of i,  289 

Waterway  from  Gulf  of  Mexico  to  Houston,  examination   and    sur- 
vey   1,288;  II,  1515 

West  Galveston  Bay,  improvement  of  channel i,  284 ;  ii,  1507 

Galveston,  Brazos  and  Southwestern  Railway  Company,  bridge  of 1, 534 

Gasconade  River,  Mo. : 

Construction  of  bridge  across,  at  Rollins  Ferry i,  533 

Improvement  of,  by  Missouri  River  Commission i,  529 ;  vi,  3459 

Ganging : 

Columbia  River,  Oreg.  and  Wash 1,509;  iv,  3042 

Mississippi  River  and  principal  tributaries i,  301 ;  ii,  1642 

Mississippi  River  at  St.  Paul,  Minn i,322;  iii,  1831 

Northern  and  Northwestern  Lakes 1, 551 ;  vi,  3779 

Gauley  Ri  ver,  W.  Va.,  improvement  of 1, 366 ;  iii,  2138 

Gedney  Channel,  New  York  Harbor,  N.  Y.,  improvement  of i,  127, 1038 

Genesee  River,  N.  Y.  (see  Charlotte  Harbor) 1, 463 ;  iv,  2799 

George  Lake,  St.  Johns  River,  Fla.  (see  Y olusia  Bar) i,  235 ;  ii,  1330 

Georges  River,*Me.,  improvement  of 1,45,827 

Georgetown,  D.  C.    See  Washington. 

Georgetown,  S.  C,  defenses  of 1,8,25,706 

Georgia,  defenses  of  coast  of. i,  25,  707 

Gillin<fhamf  J.  E,  ( barge),  removal  of  wreck  of 1, 175 ;  ii,  1 173 

Glencove  Harbor,  N.  i.,  improvement  of i,  117, 1007 

Gloucester  Harbor,  Mass.,  improvement  of 1,57,856 

Goshen  Creek,  N.  J.,  improvement  of i,  155;  ii,  1102 

Gorernor  Marrin  (steamer),  removal  of  wreck  of i,  245 ;  ii,  1343 

Gowanus  Bay  channels,  New  York  Harbor,  N.  Y.  (see  Bay  Ridge  Channel, 

etc.) 1,121,1016 

Gowanus  Canal,  New  York  Harbor,  N.  Y.  (see  Bay  Ridge  Channel,  etc.). ..  i,  121, 1016 

Gowanus  Creek  Channel,  New  York  Harbor,  N.  Y.,  improvement  of i,  122, 1020 

Grand  Calumet  River,  lU.  and  Ind. : 

Improvement  of i,403;  iv,  2430 

Improvement  of  Calumet  Harbor i,  402;  iv,  2425 

Grand  Haven  Harbor,  Mich.,  improvement  of i»'H5;  iv,  2509 

Grand  Lake,  La. (see  Mermentau  River) 1,275;    ii,1478 

Grand  Marais,  Mich.,  improvement  of  harbor  of  refuge i,  384 ;  iii,  2285 

Grand  Marais,  Minn.,  improvement  of  harbor  at i,  378 ;  ni,  2217 

Grand  Rapids,  Wabash  River,  Ind.  and  111.,  operating  and  care  of  lock  and 

dam 1,351;  in,  1983 

Grand  River,  La.,  improvement  of .1 i,  272;  ii,  1471 

Grand  River,  Mich. : 

Improvement  of i,  *16;  iv,2511 

Improvement  of  Grand  Haven  Harbor 1,4^15;  iv,  2509 

Grand  River, Ohio  (see  Fairport  Harbor) i,449;  iv,2676 

GrasaCf  Sylvia  de  (steamer),  removal  of  wreck  of i,  507 ;  i v,  3039 

Grays  Harbor,  Wash.,  improvement  of,  including  bar  entrance i,  512;  iv,  3059 

Great  Falls,  Potomac  River,  raising  height  of  dam  at i,  545 ;  vi,  36.58 

Great  Harbor,  Mass.  (see  Woods  Hole  Cnannel) 1,73,903 

Great  Kanawha  River,  W.  Va. : 

Improvement  of 1,363;  ill,  2118 

Operating  and  care  of  locks  and  dams i,  365;  iii,  2129 

Great  Lakes : 

Defenses  of  ports  in  New  York 1,29,773' 

Improvement  of  channels  in  connecting  waters  of 1, 424 ;  iv,  2548 

Surveys,  and  correcting,  printing,  and  issuing  of  charts 1, 547 ;  vi,  3745 

Water  levels i,551;  vi,3779 

Great  Pedee  River,  S.  C.  improvement  of 1,213;  ii,  1269 

Great  Salt  Pond,  Block  Island,  R.  I.,  improvement  of i,  83,  J>29 

Great  Sodus  Bay,  N.  Y.,  improvement  ot  harbor  at 1, 464 ;  iv,  2801 

Green  Bay,  Mich.,  water  levels  at  Escanaba i,  551 ;  vi,  3779 

Green  Bay  Harbor,  Fox  River,  Wis.,  improvement  of i,  387 ;  in,  2295 

Green  .Jacket  Shoal,  Providence  River,  R.  I.,  removal  of 1,78,918 

Green  River,  Ky. : 

Improvement  above  mouth  of  Big  Barren  River  (Lock  No. 5)....  i, 353;  in,  1985 

Operating  and  care  of  locks  and  dams i,  354 ;  in,  1993 

Reconstruction  of  Lock  No.  2,  at  Knmsey i,  352;  in,  1985 

Greenville   Harbor,    Miss.,    improvement    by  Mississippi    River  Commit- 

sion..: i,528;v,3137 
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Greenwich  Harbor,  Conn.,  impToyement  of i,  llQ,?r4 

Greenwood,  Mise.,  construction  of  bridge  ftcroAS  Tazoo  River  at 1.331 

Gnlf  of  Mexico,  examination  and  eurvejr  for  waterway  to  Houston i,  288 ;  ii.  1515 

Gal  fport,  Miss.,  survey  of  channel  to  Sbip  Inland  Harbor i,  2G9 

Gull  Lfftke,  Minn.;  construction  of  reservoir  at i?317;  iii,  IbU 

Guns: 

Batteries h^ 

Kanid-fire U 

Guyandotte  River,  W.  Va. : 

Construction  of  bridge  at  Salt  Rook L.^SS 

Improvement  of i,368;  iii,214e 


Hackensack, N.  J.,  construction  of  bridge  across  Hackensack  River  at 1,534 

Hackensaok  River^  N.  J.,  construction  of  bridge  across,  at  Hackensack i, 334 

Hampton  Roads,  A  a.,  defenses  of 1,8,23.67? 

Hancock,  Mich.,  rebuilding  bridge  across  Portage  Lake  to  Honghtou i. ^ 

Harbor  lines,  establishment  of i.H 

Davenport  Harbor,  Iowa i,  34:  in,  1hC» 

East  River,  N.  Y.,  at  Brooklyn 1.34.  H1:J? 

East  River,  N.Y.,  at  Long  Island  City 1,34,1(35 

Galvestooi  Harbor,  Tex i,  34;  ii,  1=571 

Hudson  River,  N.  Y.,  at  Yonkers i,  34. 1'TS 

St.  Clair  River,  Mich.,  at  Port  Huron i,31:  iv,i6i-: 

St.  Joseph  Harbor,  Mich i.34 

Sandusky  Harbor,  Ohio i,  34;  iv,2ri5 

Savannah,  Ga l54 

Harbors  and  rivers : 

Appropriations i,  32, 331 34 

Compilation  of  examinations,  8ur\'eys,  projects,  and  appropriations i,  35 

Continuing  contracts i,S3 

Estimates  for  examinations,  surveys,  and  contingencies I.52T 

Estimates  for  improvement  of i,  33.SI 

Expenditures  during  fiscal  year  1898 lS 

Improvement  of iiS3 

Harlem  River,  N.  Y. : 

Construction  of  bridge  across i,5S3 

Improvement  of 1,124,1031 

Harlowe  River,  N.  C,  improvement  of  waterway  via i,  206 ;  IL  1346 

Hartford,  Conn.,  improvement  of  Connecticut  River  below i,  91, 949 

Harwich,  Mass. : 

Examination  of  Herring  River 1,81.932 

Examination  of  Salt  Pond i.  84,^34 

Harwich  (canal  boat),  removal  of  wreck  of 1. 144, 1072 

Havre  de  Grace,  Md.,  improvement  of  Susquehanna  River  above  and  be- 
low   1, 167;  u,  1157 

Hawkins  Point,  Md.,  shore  protection  at i,  13,6&S 

Hay  Lake  Channel,  St.  Marys  River,  Mich.,  improvement  of i,  427;  iv,25T2 

Haywood  County,  Tenn.,  bridge  of i,S36 

Hell  Gate,  East  River,  N.  Y.,  improvement  of 1. 126,1066 

Hempstead  Harbor,  N.Y.  («ee  Glencove  Harbor) : 1,117,  lOOT 

Henry,  Cape,  Light,  Va.,  removal  of  wreck  off 1, 201 ;  ii,  1235 

Herring  River,  Harwich,  Mass.,  examination  of i,  84, 9S2 

Herr  Island,  Allegheny  River,  Pa.,  construction  of  lockUnd  dam i,376:  iii,2206 

Hillsboro  Bay  and  River,  Fla.,  improvement  of i,  246  j  ii,  1357 

Hilton,  N.  C,  reconstruction  of  bridge  across  North  East  Branch,  Cape  Fe^ir 

River,  at i,5S7 

Holland  (Black  Lake)  Harbor,  Mich.,  improvement  of i,  414;  iv,2506 

Holland  Island  Bar  Light,  Chesapeake  Bay,  Md.,  removal  of  wreck  near.  1. 175;  n,  117^ 

Hollis  Bridge,  Choctawhatchee  River,  Ala.,  construction  of  bridge  near i.5S2 

Holwayf  L.  (schooner),  removal  of  wreck  of 1,52,838 

Homochitto  River,  Miss.,  improvement  of I,  281 ;  ii,  14S9 

Hoqui am  River,  Wash.,  construction  of  bridge  across i,533 

Horn  Island  Harbor  and  Pass,  Miss. : 

Depth  on  bar  at  the  pass ii,  1441 

Survey  of 1,2®* 

Hougbtoi^  Mich.,  rebuilding  bridge  across  Portage  Lake  to  Hancock r«  .537 

Housatonic  River,  Conn.,  improvement  of 1,97,9% 
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Honston,  Tex. : 

Examination  and  survey  for  waterway  to  Gulf  of  Mexico.  - i,  288;  ii,  1515 

Improvement  of  Bnifalo  Bayon i,286;  ii,  1510 

Howard  University  Reservoir,  Washington,  D.  C,  constmction  of i,  545 ;  vi,  3658 

Hudson  River,  N.  Y.  : 

Harbor  lines  at  Yonkers,  establishment  of 1,34,1072 

Improvement  between  CoxHackie  and  Troy i,  131, 1047 

Improvement  of  Peekskill  Harbor i,  135, 1058 

Hnmboldt  Harbor  and  Bay,  Cal, ,  improvement  of i,  477 ;  i v,  2948 

Huntington  Harbor,  N.  Y.,  improvement  of 1,116,1005 

Huron  Harbor,  Ohio, improvement  of i,  445;  iv,2653 

Huron  Lake : 

See  also  Northern  and  Northwestern  Lakes. 

Improvement  of  harbor  of  refuge  at  Sandbeach i,  432 ;  iv,  2583 

Water  levels i,551;  vi,  3779 

Hutch  insons  Island,  Savannah  Harbor,  Ga.,  modification  of  harbor  lines  at. . .         1, 34 

Hyacinth,  water,  obstruction  of  Southern  rivers  by  the i,  35 

H^'annis,  Mass.,  improvement  of  harbor  of  refuge  at 1, 70, 896 

Hydraulic  mining  m  California  (see  Califomia  Debris  Commission).,  i,  530;  vi,  3549 

I. 

Illinois  and  Mississippi  Canal,  111. : 

Construction  of i,  406;  iv,  2447 

Operating  and  care  of,  around  Rock  River  Rapids 1, 408 ;  i v,  2486 

niinois  River,  111. : 

Bridge  at  Pekin,  construe tlou  of i,534 

Improvement  of i,  404;  iv,  2436 

Operating  and  care  of  Lagrange  and  Kampsville  locks  and  dams,  i,  406;  iv,  2442 
Indiana  Chute,  falls  of  Ohio  River,  Louisville,  Ky.,  improvement  of. .  I,  347;  III,  1951 

Indian  River,  Fla.,  improvement  of i,  238;  ii,  1333 

Indian  River  Bay,  Del.,  improvement  of  waterway  via i,  166;  ii,  1156 

Indian  River  Inlet,  Fla.  {see  Indian  River) i,238;  ii,  1333 

Individuals,  occupancy  and  injury  of  public  works  by i,  35, 538 

Injured  employees,  aid  to ,..        i,  36 

Injury  to  public  works 1,35,538 

lale  of  Wight  Bay,  Md.,  improvement  of  waterway  via i,  166 ;  ii,  1156 

J- 

Jackson,  Fort,  La.,  defenses  at 1,8,744 

James  River,  Va. : 

Improvement  of i,  190;  ii,  1209 

Protection  of  Jamestown  Island i,  191 ;  ii,  1219 

Removal  of  wreck  of  steamer  Wyanoke i,  200 ;  ii,  1234 

Jamestown  Island,  James  River,  Va.,  protection  of i,  191;  ii,  1219 

Jetferson  County,  Tex.,  bridge  of i,  535 

Jekyl  Creek,  Ga.,  improvement  of  waterway  via i,  230 ;  ii,  1318 

Jonesboro,  Lake  City  and  Eastern  Railroad  Companv,  bridge  of i,  532 

Judith.  Point,  R.  I. : 

Construction  of  harbor  of  refuge 1,80,923 

Improvement  of  entrance  to  Point  Judith  Pond i,  80, 926 

Jupiter  Inlet,  Fla.  (see  Indian  River) i,238;  ii,  1333 

K. 

Kabekona  Narrows,  Leech  Lake,  Minn.,  construction  of  bridge  across i,  534 

Kalamazoo  River,  Mich. : 

Improvement  of i^^l**;  iv,  2506 

Improvement  of  Saugatuck  Harbor i^^lS;  iv,  2504 

Survey  of,  from  Saugatuck  to  New  Richmond i,  424 ;  iv,  2537 

Kampsville  Lock  and  Dam,  Illinois  River,  111.,  operating  and  care. . .  i,  406;  iv,  2442 

Kennebec  River,  Me. : 

Defenses  of 1,14,583 

Improvement  of 1, 45,  828 

Kenosha  Harbor,  W^is.,  improvement  of i,  396 ;  iii,  2333 

Kentucky  River,  Ky. : 

Improvement  of --..-•- i,  355;  in,  2012 

Operating  and  care  of  locks  and  dams i,356;  in,  2024 

Xerckhoif-Cuzner  Mill  and  Lumber  Company,  bridge  of 1, 535 

Kewaunee  Harbor,  Wis.,  improvement  of i,  390;  iu,23I2 
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Keweenaw  Bay,  Mich.,  improvement  and  operating  and  care  of  waterway  to 

LakeSupeiior 1,382,393;  III,22U 

Keweenaw  Point,  Micb.,  improvement  and  operating  and  care  of  water wav 

across 1,382,383";  in,  2344 

Keypoft  Harbor,  N.  J.,  improvement  of i,  141, 1067 

Key  West  Harbor,  Fla. : 

DefeuseHof 1,13,26.720 

Improvement  of,  inclading  entrance ' 1*248;  ii,  1371 

Removal  of  wrecks  in  Man  of  War  Harbor i)245;  ii.  1313 

Killpond  Bar,  Mass.,  removal  of  wrecks  on i,  84, 932 

Kill  van  Knll,  N.  Y.  and  N.  J.  ($ee  Staten  Island— New  Jersey  cbannel) i,  136,  KMQ 

Kingston,  R.  I. : 

Constraction  of  harbor  of  refii^e  at  Point  Jndith i,  80, 923 

Improvement  of  entrance  to  Point  Judith  Pond i,  8K926 

Survey  of  inner  harbor  at  Point  Jndith  Pond i,W,935 

Knox,  Fort,  Me.,  defenses  at 1,8,14,583 

Kootenai  River,  Mont. : 

Improvement  above  Jennings i,  521;  iv,  3079 

Improvement  between  Bonners  Ferry  and  in  tematioual  boundary .  i,  521 ;  i v^  307S 


Lafourche  Bayon,  La.,  Improvement  of 1,272;  ii,  1468 

Lagranj^e  Look  and  Dam,  Illinois  River,  111.,  operating  and  care i,  406;  iv,  244^ 

Lake  City,  Ark.,  construction  of  bridge  across  Lake  St.  Francis  near i,  532 

Lakes,  Great.    Sc^  Northern  and  Northwestern  Lakes. 

Lamaonj  A,  D.  (schooner),  removal  of  wreck  of i,  201 ;  ii,  1235 

Land,  temporary  occupation  of,  for  defensive  purposes 1. 14 

L'Anguille  River,  Ark.,  survey  of,  up  to  Marianna i,  308 ;  ii,  167^ 

La  Trappe  River,  Md.,  improvement  of i,  169;  u,  1161 

Laws :  

Fifty-fifth  Congress,  second  session,  aifecting  Corpo  of  Engineers vi,  3789 

Recommendation  for,  in  aid  of  injured  employees 1.36 

LawBOfiy  Kate  (schooner),  removal  of  wreck  of 1. 192 ;  ii,  1221 

Leaf  River,  Miss.,  improvement  of i,  266;  u,  1442 

Leech  Lake.  Minn. : 

Bridge  across  Kabekona  Narrows,  construction  of i.  .^>34 

Operating  and  care  of  reservoir i,318:  iii,  1416 

ReHcrvoirat 1,317';  ui,  1812 

Leflore  County,  Mi^s. : 

Construction  of  bridge  across  Yalobusha  River  in i,  532 

Construction  o*f  bridge  across  Yazoo  River  by 1,531 

Legislation : 

Laws  of  Fifty-flfth  Congress,  second  session,  affecting  Corps  of  Engt- 

neerH '. vi,  3789 

Recommendations  for.  in  aid  of  injured  employees r,  36 

Lemon  Creek,  Staten  Island,  N.  Y.  (toeStaten  Island— New  Jersey  channel) .  i,  136, 1060 
Levisa  Fork,  Big  Sandy  River,  Ky. : 

Improvement  of 1,371;  Iii,2l5& 

Plan  and  estimates  for  locks  and  dams 1,373;  in,X159 

Lewes,  Del. : 

Bridge  across  Lewes  Creek,  eonstmction  of 1,535 

Construction  of  iron  pier  in  Delaware  Bay  near i,  150;  n,  1093 

Improvement  of  waterway  from  Chincoteague  Bay,  Va.,  to  Delaware 

Bay  near i,  166;  ii,  1156 

Lewes  Creek,  Del.,  construction  of  bridge  across,  at  Lewes 1,535 

Lewis  ton,  Idaho,  constraction  of  bridge  across  Snake  River  to  Concord, 

Wash 1,532 

Lewiston,  N.  Y.,  construction  of  bridge  across  Nin^ara  River  at i,  532 

Lewiston,  Brunswick  and  Bath  Street  Railway,  bridge  of i,  535 

Lewiston-Concord  Bridge  Company,  bridge  of i,532 

Lewiston  Connecting  Bridge  Company,  bridge  of i,532 

Little  Assawaman  Bay,  Del.,  Improvement  of  waterway  via 1, 166;  ii,  1156 

Little  Calumet  River,  111.,  reoonstrnction  of  bridge  acrons 1,536 

Little  Ejrg  Harbor  Inlet,  N.  J.,  removal  of  wreck  m 1,156;  ii,  11C4 

Little  Harbor,  MaHs.  ( w«  Woods  Hole  Channel ) 1, 73, 903 

Little  Harbor,  N.  H.,  improvement  of  harbov  of  refuge 1,51,837 

Little  Kanawha  River,  W.  Va. : 

Improvement  of 1,362;  m,  2113 

Operating  and  care  of  lock  and  dam i,363;  iii,2115 

Little  Mud  River,  Ga.,  improvement  of  waterway  via 1, 230;  ii,  1318 
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Little  Pedee  River,  S.  C,  impTovement  of - i»213;  ii,1267 

Little  Pigeon  River,  Tenn.,  improvement  of i,  345 ;  iii,  1937 

Little  River,  La.  (»e«  Red  Kiver) i,289;  ii,  1575 

Little  Sodus  Bay,  N.  Y.,  improvement  of  harbor  at i,  464 ;  iv,  2804 

Locks.    See  Canals. 

Logan.  Gen.  Jolin  A.,  statue  of  ($ee  Public  buildiugs  and  grounds) . .  i,  546 ;  vi,  3737 

Long  Bridge,  Washington,  D.  C.  (see  Potomac  River) i»  178 ;  n,  1183 

Long  Cove,  Conn.,  oonstruotion  of  bridge  across i,536 

Long  Island,  Charleston  Harbor,  S.  C,  construction  of  bridge  across  Breach 

Inlet  at i,536 

Long  Island  City,  N.  Y.,  modification  of  harbor  lines  in  East  River  at i,  34, 1025 

Long  Island  Sound,  defenses  of  eastern  entrance i,  13, 18. 612 

Lonff  Tom  River,  Oreg.,  examination  o^  up  to  Monroe i,  509 ;  iv>  3045 

Lookout,  Cape,  Oree. ,  examination  of  narbof  at i,  502 ;  iv,  3001 

Lorain  Harbor,  Black  River,  Ohio : 

Improvement  of i,446;  iv,2658 

Survey  of i,454;  iv,2717 

Louisa  (Levisa)  Fork,  Big  Sandy  River,  Ky. : 

Improvement  of i»371;  in,  2155 

Plan  and  estimates  for  locks  and  dams 1,373;  in,  2159 

Louisiana,  water-hyacinth  obstructions  in  waters  of i,  35 

Louisville,  Ky. ; 

Bridge  across  Louisville  and  Portland  Canal,  reconstruction  of i,  531 

Improvement  of  falls  of  Ohio  River,  including  Indiana  Chute . ..  i,  347;  in,  1951 

Operating  and  care  of  Louisville  and  Portland  Canal i,  349;  in,  1957 

Louisville  and  Nashville  Railroad  Company,  bridges  of i,  536 

Louisville  and  Portland  Bridge  Company,  bridge  of i,  531 

Louisville  and  Portland  Canal,  Ey. : 

Operating  and  care  of i,  849;  in,  1957 

Reconstruction  of  bridge  across i,531 

Loutre,  Pass  a,  Mississippi  River,  La.,  closing  crevasse i,280;  ii,1487 

Lower  Machodoc  Creek,  va.,  improvement  or i,  184 ;  ii,  1197 

Lubec  Channel,  Me.,  improvement  of 1,36,813 

Ludington  Harbor,  Mich.,  improvement  of , .• Ii418;  iy,2522 

Lumber  River,  N.  C.,  construction  of  bridge  across i,  536 

Lynn  Harbor,  Mass.,  improvement  of 1,59,860 

M. 

Mabey,  R.  L.  (steamer),  removal  of  vroeck  of i,231;  ii,  1321 

Machodoc  (Lower)  Creek,  Va.,  improvement  of i>  184  J  n,  1197 

McKeesport,  Pa. : 

Construction  of  bridge  across  Monongahela  River  at i,  531 

Reconstruction  of  bridge  across  Yoiighiogheny  River  at i,  535 

Ma$on  Bayou,  La.,  improvement  of i,  295;  n,  1616 

Macon,  Fort,  N.C.,  defenses  at 1,8,692 

Mailboat  Slough,  Wash.,  survey  of i,523;  iv,3088 

Maine,  defenses  of  coast  of i,  14, 583 

Maiden  River,  Mass.,  improvement  of 1,60,862 

Mamaroneck  Harbor,  N.  Y.,  improvement  of 1,113,995 

Manasquan  River,  N.  J.,  improvement  of i,  143, 1070 

Manatee  River,  Fla.,  improvement  of i,  242;  n,  1338 

Manchac  Bayou,  La.,  improvement  of i)271;  ii,  1467 

Manchester  Harbor,  Mass.,  improvement  of i,  58, 859 

Manistee  Harbor,  Mich.,  improvement  of i,  419 ;  iv,  2525 

Manitowoc  Harbor,  Wis.,  improvement  of i,  392 ;  in,  2316 

Man  of  War  Harbor,  Key  West,  Fla.,  removal  of  wrecks  in i»  245 ;  n,  1343 

Mauokin  River,  Md.,  improvement  of i,  172 ;  n,  1168 

Mantua  Creek,  N.  J.,  survey  of i,  158;  ii,  1122 

Maps: 

Estimates  for  publication  of  military  and  other i,  552 

Northern  and  North  western  Lakes i>547;  vi,  3745 

Marcushook,  Pa.,  improvement  of  ice  harbor  in  Delaware  River  at  . . .  i,  149 ;  ii,  1093 

Maria,  Anna  (schooner),  removal  of  wreck  of. i,  156 ;  n,  1104 

Marianna,  Ark.,  survey  of  L'Anguiile  River  up  to i,  308 ;  n,  1678 

Marietta,  Ohio,  construction  of  bridge  across  Ohio  River  at i,  531 

Marietta  and  Williamstown  Bridge  Company,  bridge  of i,  531 

Marquette  Harbor  and  Bay,  Mich. : 

Construction  of  harbor  of  refuge  off  Presque  lie  Point i,  383;  in,  2284 

Improvement  of  harbor i,383;  in,  2252 

Water  levels i,651j  vi,377S 

ENa  98 2 
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Marthas  Vineyard,  Mass. : 

Improvement  of  harbor  at  Vineyard  Haven 1,72,901 

Removal  of  wreck  in  Vineyard  tiaven  Harbor i,84,9Sl 

JfarriK,  (foremor  (steamer),  removal  of  wreck  of h^^'i  ii,  134S 

Maseaohusetta,  defenses  of  soatheast  coast 1,16,601 

Matansas  River,  Fla.  (AM  St.  Augnstine  Harbor) i|237;  ij,1332 

Matawan  Creek,  N.  J. : 

Improvement  of i,  140, 106S 

Improvement  of  Keyport  Harbor 1,141,1067 

Matilda  (schooner),  removal  of  wreck  of i,52,S38 

Mattaponi  River,  Va.,  improvement  of i,  I^;  ii,1^06 

Maititnck  Harbor,  N.  Y.,  improvement  of 1,115,1001 

Manmee  River  and  Bay,  Ohio : 

Improvement  of  Toledo  Harbor  ...- i,  441;  iv,2614 

Survey  of  straight  channel  in 1,453:  iv,2e9S 

Manrice  River,N.  J.,  removal  of  wreck  in i,  156;  n,  1104 

Menominee  River  and  Harbor,  Mich,  and  Wis. : 

Improvement  of  harbor 1,885;  in,  2289 

Improvement  of  river i,385;  in,  2291 

Mermentau  River,  La.,  Improvement  of,  including  tributaries i,  275;  n,  1478 

Merrimao  River,  Mass. : 

Improvement  of i,  54^  850 

Improvement  of  Newburyport  Harbor 1,53,847 

Survey  f^ora  Lowell  to  New  Hampshire  State  line i,  69,884 

Mexico,  C^nlf  of,  examination   and   survey   for   waterway   to   Houston, 

Tex 1,288;  li,1615 

Miami,  Fla.,  defenses  at 1,8,26,717 

Mianus  River,  Conn.,  improvement  of 1,108,972 

Michigan  Central  Railroad  Company,  bridge  of i,536 

Michigan  City  Harbor,  Ind. : 

Improvement  of  inner  harbor i,409;  iv,2489 

Improvement  of  onter  harbor h^^i  it,  2491 

Michigan  Lake : 

See  aUo  Northern  and  Northwestern  Lakes. 

Canal  to  Sturgeon  Bay,  Wis.,  construction  of  harbor  of  refdge  at  eastern 

entrance i,389;  in,  2306 

Canal  to  Sturgeon  Bay,  Wis.,  improvement  of 1,388;  ui,  2*297 

Canal  to  Sturgeon  Bay,  Wis.,  operating  and  care i,  389 ;  ni,  230S 

Water  levels i,551;  vi,3779 

Middle  Fork,  Forked  Deer  River,  Teun.,  improvement  of. i,  331, 333 ;  in,  1872 

Mifflin  Bridge  Company,  bridge  of 1,531 

Milan,  111.,  operating  and  care  of  canal  around  Rock  River  Rapids. . .  i,  408;  iv,  2486 

Military  department, reconnaissances  and  explorations  in 1,552;  Ti,8783 

Millbridge,  Me.,  removal  of  wreck  in  Narraguagus  Bay  at i,  52, 836 

Mill  River,  New  Haven,  Conn,  (aes  New  Haven  Harbor)  1,95,955 

Mill  River,  8tanif<»rd,  Conn.  (««(;  Stamford  Harbor) 1,107,970 

Milwaukee  Harbor  and  Bay,  Wis. : 

Construction  of  harbor  of  refuge i,393;  iii,2S24 

Improvement  of  harbor i,394;  in,  2325 

Water  levels t i,551;  vi,3779 

Mineral  Range  Railway  Company,  bridge  of 1,537 

Mines,  submarine 1,12 

Mining,  hydraulic,  in  California  {see  California  Debris  Commission) . .  i,  530;  vi,  3519 

Minnesota  River,  Minn.,  improvement  of i,320;  m,  1826 

Mispillion  River,  Del.,  improvement  of I9I64;  u,1154 

Mission  Bay  Rock,  San  Francisco  Harbor,  Cal.  (see Two  Mission  Rocks) .  i,  469;  it,  2923 
Mississippi  Hiver: 

Beechridge,  111.,  prevention  of  break  into  Cache  River  near i,  313;  ui,  1732 

Bridge  across,  in  Minnesota,  construction  of 1,535 

Davenport,  Iowa,  establisliment  of  harbor  lines i,  34 ;  in,  1805 

Delta  Point,  La.,  improvement  at,  byMississippi  River  Commission,  i,  528;  v,  3137 

Des  Moines  Rapids  Canal  and  Dry  Dock^  operating  and  oare i,  316;  in,  1794 

Dredge  boats  and  snag  boats  on  upper  river,  operation  of i,  314;  iii,  1733 

Gauging,  at  St.  Paul,  Minn 1,322;  m,1831 

Gauging,  including  principal  tributaries 1,301;  n,1642 

Greenville,    Miss.,    improvement   at,  by   Mississippi   River   Commis- 
sion  1,528;  v,31S7 

Head  of  Passes  to  head  waters, surveys  from 1,538;  v,3137 

Head  of  Passes  to  Ohio  River,  improvement,  surveys,  etc .*.  i,528;  V,3187 

Lock  and  Dam  No.  2,  between  St.  Paul  and  Minneapolis,  construot4oii 
of 1,316;  ni,1809 
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Mississippi  River — Continued. 

Lontre,  Pass  a,  closing  crevasse 1,280;  n,1487 

Minneapolis  to  St.  Paal,  Minn.,  construction  of  Lock  and-  Dam  No. 

2 1,316;  111,1809 

Missouri  River  to  Obio  River,  improvement  from i,  810 ;  lu,  1698 

Missouri  River  to  St,  Paul,  Minn.,  improvement  from h^^j^  ^h  1^43 

Natchez,  Miss.,  improvement  at,  by  Mississippi  River  Commission,  i,  528;  v,  3137 

New  Orleans,  La.,  defenses  of 1,28,744 

New  Orleans,  La.,  improvement   at,   by  Mississippi   River  Commis- 
sion  1,528;  v,3137 

North  McGregor,  Iowa,  construction  of  bridge  at i,  532 

Ohio  River  to  Head  of  Passes,  improvement,  surveys,  etc i,528;  y,3137 

Ohio  River  to  Missouri  River,  improvement  from i,  310 :  ni,  1698 

Pass  a  Loutre,  La.,  closing  crevasse i,28u;  n,  1487 

Pokegama  Falls,  Minn.,  operating  and  care  of  reservoir i,  318;  lu,  1816 

Pokesama  Falls,  Minn.,  reservoir  at i,317;  in,  1812 

Prairie  du  Chien,  Wis.,  construction  of  bridge  at i,  532 

Reservoirs  at  head  waters,  construction  of i,  317 ;  iii,  1812 

Reservoirs  at  head  waters,  operating  and  care i,  318 ;  iii,  1816 

Reservoirs   at  head   waters,  survey  of  Big  Stone  Lake  and   Lake 

Traverse i,322;  iii,1834 

St.  Louis  Harbor,  Mo.,  improvement  of i,312;  in,  1730 

St.  Paul,  Minn.,  gauging....^ i,322;  in,  1831 

St.   Paul,   Minn.,   to    Minneapolis,    construction  of    Lock    and    Dam 

No.  2 1,316;  in,  1809 

St.  Paul,  Minn.,  to  Missouri  River,  improvement  from i,  314 ;  in,  1743 

Snag  boats  and  dredge  boats  on  upper  river,  operation  of i,  314 ;  m,  1733 

Snags  and  wrecks  in  lower  river,  removal  of i,  309 :  in,  1687 

South  Pass,  La.,  inspection  of  improvement  of i,  36, 269 ;  n,  1447 

Southwest  Pass,  survey  of 1,35,281;  n,  1488 

Yicksburg  Harbor,  Miss. ,  Improvement  of i,  297 ;  n,  1625 

Yidalia,  La.,  improvement  at,  by  Mississippi  River  Commission. .  i,528;  v,  3137 

Wrecks,  snags,  etc.,  in  lower  river,  removal  of i,  309 ;  in,  1687 

Wrecks,  snags,  etc.,  in  upper  river,  removal  of i,  314 ;  in,  1733 

Mississippi  River Cotnmissi on i,528;  v,3137 

Mississippi  River,  Hamburg  and  Western  Railway  Company,  bridge  of i,  531 

Mississippi  Sound,  defenses  of 1,28,737 

Missouri  River: 

Improvement  between  Stubbs  Ferry  and  Sioux  City i,  323 ;  in,  1841 

Improvement,  surveys,  etc  ,  below  Sioux  City i,  b*29 ;  vi,  3459 

Snagging  upper  river i.  329;  in,  1865 

Missouri  River  Commission' i,529;  vi,3459 

Mobile  Harbor,  Ala. : 

Defenses  of 1,28,737 

Improvement  of i,259;  ii,  1425 

Moccasin  River,  N.  C.  («00Contentnia  Creek) i,204;  ii,1242 

Mokelnmue  River,  Cal.,  improvement  of i,  475;  iv,  2941 

Money  Point,  Norfolk  Harbor,  Ya.,  removal  of  wreck  of  steamer  Helen 

Smith 1,201;  ii,1234 

l^onongahela  Connecting  Railroad  Company,  bridge  of i,  535 

Monongahela  River,  W.  Ya.  and  Pa. : 

3ridge  at  McKeesport,  Pa.,  construction  of i,531 

Bridge  at  South  Side,  Pittsburg,  Pa.,  construction  of  span i,  535 

Improvementof i,373;  in.  2173 

Operating  and  care  of  locks  and  dams i,  374;  ni,2182 

Monroe,  La.,  construction  of  bridge  across  Ouachita  River  by  city  of i,  531 

Monroe,  Fort,  Ya.,  defenses  at 1,8,23,679 

Monroe  Harbor,  Mich. : 

Improvementof i,440;  iv,2612 

Removal  of  wreck i,452;  iv,2687 

Survey  of i,452;  iv,3689 

Water  levels i,551;  vi,3779 

Moosabec  Bar,  Me.,  improvement  of 1,37,816 

Morgan  Caual^  Tex. : 

Examination  and  survev  for  waterway  via i,  288 ;  ii,  1516 

Improvement  of  {see  Galveston  Bay) i,  283 ;  n,  1506 

Operating  and  care i,284;  ii,  1507 

Morgan,  Fort,  Ala.,  defenses  at i,8, 13,737 

Mortar  batteries i,8 

Mosgrove,  Pa.,  construction  of  bridge  across  Allegheny  River  near i,  535 
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If  ooDd  City,  lU.,  prevention  of  MiuisBippi  Rirer  from  breaking  into  Cache 

River  at I,813;  in,  1732 

Meant  Deeert,  Me.,  oonetraction  of  breakwater  to  Poroapine  laland i,  38, 817 

Momt  Pleasant,  Charleston,  8.  C: 

Construction  of  bridge  to  Sullivan  Island i,536 

Improvement  of  shore  at if  219;  ii,1283 

Mud  Lake,  La.  (see  Mermentau  River) i»275;  ii,1478 

Mud  River,  Ga.,  improvement  of  waterway  via i,  230 ;  ii,  1318 

Mud  River,  Ky .,  construction  of  bridge  across,  at  Rochester i,  533 

Muhlenberg  County,  Ky.,  bridge  of 1,533 

Mukwa,  Wis.,  construction  of  bridge  across  Wolf  River  by  town  of i,  534 

Murderkill  River,  Del.,  improvement  of i»163;  11,1152 

Muscle  Shoals  Canal,  Tennessee  River,  Ala.,  operating  and  care i;  344;  m,  1925 

Muskegon  Harbor,  Mich.,  improvement  of 1^417;  iy,2515 

Muskingum  River,  Ohio : 

Improvement  of i,36l;  ni,2094 

Operating  and  care  of  locks  and  dams w 1,361;  iii,2095 

Mystic  River,  Conn.,  improvement  of i,  88, 945 

Mystic  River,  Mass.,  improvement  of i,  60, 862 

N. 

Nandua  Creek,  Va.,  improvement  of ^ i>198;  ii,1229 

Nansemond  River^a.,  improvement  of i|195;  ii,  1226 

Nantiooke  River,  Del.  and  Md.,  improvement  of ly  171;  ii,  1165 

Nantucket,  Mass.,  construction  of  harbor  of  refuge i,  71, 898 

Napa  River,  Cal.,  improvement  of i»476;  iv,29i6 

Narragansett  Bay,  R.  I. : 

Defenses  of ^ 1,13,16^608 

Improvement  of 1,77,915 

Narraguagus  Bay,  Me.,  removal  of  wreck  at  Millbridge i,  52, 838 

Narraguagns  River,  Me.,  improvement  of i,  38, 816 

Narrows  of  Lake  Champlain,  N.  Y.  and  Vt.,  improvement  of i,  180, 1046 

Natalbany  River,  La.  (eee  Tickfaw  River) i,270;  ii,1465 

Natchez  Harbor,    Miss.,    improvement  o£   by  Mississippi  River  Commis- 
sion   1,528;  v,3137 

National  defense,  allotments  from  appropriation  for i,  7, 9, 14 

Naval  Observatory  grounds,  Washington,  D.  C,  survey  for  memorial  bridge 

across  Potomac  River  at i,540;  vi,3573 

Navassa,  N.  C,  reconstruction  of  bridge  across  Cape  Fear  River  at i,  537 

Navigable  waters,  bridges  across.    See  Bridges. 

Neah  Bay,  Wash., examination  of i,523;  iv,3082 

Negro  Cut,  Indian  River  Inlet,  Fla.  (eee  Indian  River) it  238 ;  n,  1333 

Nehalem  River  (Bay), Oreg., survey  of 1,563;  rv,  3009 

Nestngga  River,  Oreg.,  improvement  of i,491;  iv,2975 

Neuse  River,  N.  C. : 

Bridge  at  Newbem,  construction  of i,535 

Improvement  of i|206;  11,1245 

Improvement  of  waterwav  via i,206;  n,  1246 

Neicada  (schooner),  removal  of  wreck  of 1,52,838 

Newark,  N.  J.,  reconstruction  of  bridge  across  Passaic  River  at i,  538 

Newark  Bay,  N.  J. : 

Improvement  of  (eee  Staten  Island— New  Jersey  channel) i,  136, 1060 

Removal  of  wreck  in 1,144,1072 

New  Bedford  Harbor,  Mass. : 

Defenses  of i,  16, 601 

Improvement  of 1,74,906 

Newbern,  N.  C. : 

Bridge  across  Neuse  River,  construction  of 1,535 

Bridge  across  Trent  River,  construction  of 1,533 

Improvement  of  Neuse  River  at i;205;  n,  1245 

Improvement  of  waterway  to  Beaufort,  N. C i,206;  u,1246 

Newburyport  Harbor,  Mass.,  improvement  of 1,^,847 

Newcastle,  Del.,  improvement  or  ice  harbor  in  Delaware  River  at i,  160;  ii,  1149 

New  Hampshire,  defenses  of  coast  of 1,14,583 

New  Haven  Harbor.  Conn. : 

Construction  or  breakwaters 1,96,958 

Defenses  of 1,8,18,616 

Improvement  of 1,95,956 

New  Jersey — Staten  Island  channel,  improvement  of i,  136^  1060 
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New  Kensington,  Pa.,  conBtniotion  of  bridge  in  Allegheny  River  at i,  586 

New  Kensington  Bridge  Company,  bridge  of i,535 

New  London,  Conn.,  defenses  of 1,8,18,612,615 

New  Meadows  River,  Me.,  conetrnction  of  bridge  aorosa i,  536 

New  Orleans  Harbor,  La. : 

Defenses  of 1,28,744 

Improvement  by  Mississippi  River  Commission i,  528 ;  v,  31d7 

Newport  Harbor,  R.  I. : 

Defenses  of 1,16,608 

Improvement  of 1,79,921 

Newport  News,  Va.,  removal  of  wreck  of  steamer  Wyanoke i,  200 ;  u,  1234 

Newport  River,  N.  C. : 

Improvement  of  Beanfort  Harbor 1,206;  11,1247 

Improvement  of  waterway  from  Beanfort  to  New  River i|  207 ;  n,  1249 

Improvement  of  waterway  from  Newborn  to  Beanfort i,  206 :  n,  1246 

New  River,  N.C.: 

Improvement  of i,208;  u,1250 

Improvement  of  waterway  to  Beanfort,  N.  C h^^'i  n,1249 

NewRiver,ya.andW.ya.,  improvement  of i,367;  ui,2140 

New  Shorenam,  Block  Island,  R.  I. : 

Improvement  of  Great  Salt  Pond 1,83,929 

Improvement  of  harbor  of  refuge i,  82, 926 

Newton,  Ala.,  construction  of  bridge  across  Choctawhatchee  River  near i,  532 

Newtown  Creek,  N.  Y. : 

Bridge  at  Greenpoint  avenue,  reconstruction  of i,  536 

Bridge  obstructing,  at  Vernon  avenue,  alteration  of > i,  537, 538 

Improvement  of 1,123,1022 

Wreck,  removal  of 1,124,1025 

New  York  Central  and  Hudson  River  Railroad  Company,  bridge  of. i,  534 

New  York  Harbor,  N.  Y. : 

ArthurJCill,  improvement  of  (»ee  Staten  Island— New  Jersey  channel) .  i,  136, 1060 

Arthur  Kill,  removal  of  wreck 1,144,1072 

Bay  Ridge  Channel,  improvement  of,  including  triangular  area  to  Red 

Hook  Channel 1,121,1016 

Bronx  River,  construction  of  city  bridges 1,534 

Bronx  River,  improvement  of 1,114,999 

Buttermilk  Channel,  improvement  of i,  121, 1016 

City  Island,  reconstruction  of  city  bridge  to  Pelham  Bay  Park i,  533 

Defenses  of 1,11,12,13,18,624 

East  River,  modification  of  harbor  lines  at  Brooklyn i,  34, 1028 

East  River,  modification  of  harbor  lines  at  Long  Island  City i,  34, 1026 

East  River,  survey  of  Wallabout  Channel i,  124 

East  River  and  Hell  Gate,  improvement  of 1,126,1036 

Flushing  Bay,  improvement  of 1,118,1008 

Fortress  commander,  duties  of,  as  to  defenses  at ^ i,  11, 579 

Gedney  Channel, improvement  of h^^j  ^^^ 

Gowanus  Bay  channels  (»ee  Bay  Ridge  Channel,  etc. ) i,  121, 1016 

Gowanus  Canal  (900  Bay  Ridge  Channel,  etc. ) i,  121, 1016 

Gowanus  Creek  Channel,  improvement  of 1,122,1020 

Harlem  River,  construction  of  city  bridge  across i,  533 

Harlem  River,  improvement  of 1,124,1031 

Hell  Gate,  East  River,  improvement  of 1,126,1036 

Improvement  of 1,127,1038 

Kill  van  Kull  (iee  Staten  Island— New  Jersey  channel) i,  136, 1060 

Lemon  Creek  (see  Staten  Island— New  Jersey  channel) i,  136, 1060 

Main  ship  channel,  improvement  of 1,127,1038 

Newark  Bay,  improvement  of  (900 Staten  Island — ^New  Jersey  channel)  i,  136, 1060 

Newark  Bay,  removal  of  wreck 1,144,1072 

New  Jersey— Staten  Island  channel,  improvement  of i,  136, 1060 

Newtown  Creek,    alteration  of    city    bridge    obstructing,  at  Vernon 

avenue 1,537,538 

Newtown  Creek,  improvement  of 1,123,1022 

Newtown  Creek,  reconstruction  of  city  bridge  at  Greenpoint  avenue.. .       i,  536 

Newtown  Creek,  removal  of  wreck 1,124,1025 

Pelham  Bay  Park,  reconstruction  of  city  bridge  to  City  Island i,  533 

Red  Hook  Channel,  improvement  of,  including  triangular  area  to  Bay 

Ridge  Channel 1,121,1016 

Spnyten  Duyvil  Creek,  construction  of  bridge i,534 

Spuyten  Duyvil  Creek,  improvement  of  (000  Harlem  River) i,  124, 1031 

Btaten  Island— New  Jersey  channel,  improvement  of i,  136, 1060 
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New  York  Harbor,  N.  Y.— Continued. 

SunerviAion  of ^f*^f  iv,8131 

TrtaiifoUr  ftrea  between  B»j  Bidge  and  Red  Heok  ehanneky  improve- 

ment  of 1,121,1016 

Wallaboot  Channel,  sarToy  of 1,124 

Wreeks.  removal  of i,  134, 128, 144, 1026,  lOil,  104%  1072 

New  York,  New  Haven  and  Hartford  Railroad  Company,  bridgea  of: 

AoroM  Fort  Point  Channel, Boeton,  Mass i,535 

Across  Sakonnet  River  at  Tiverton, R.  1 1,538 

New  York,  Philadelphia  and  Norfolk  Railroad  Company,  bridge  of,  aorosa 

Sonthern  Branch,  Elizabeth  River,  Va 1,334 

New  York  State,  defenses  of  lake  ports  in 1,29,773 

NUcara  River,  N.Y.: 

Bridge  at  Lew iston,  construction  of 1,532 

Improvement  between  Tonawanda  and  Port  Day i,  461 ;  iv,  2792 

Improvement  of  Buffalo  Harbor i,458;  iv,27S6 

Improvement  of  Tonawanda  Harbor  and i,460;  iv,  2788 

Nomini  Creek,  Va., improvement  of h^^'t  ^f  H^ 

Nooksack  River,  Wash. : 

Construction  of  bridge  at  Orvis  Ferry i,534 

Improvement  of  (sM  Pnget  Sound) h^^^i  it,9066 

Norfolk  Harbor,  Va.: 

Bridge  aorues  Southern  Branch,  Elizabeth  River,  eonstmotion  of. i,  534 

Defenses  of  Hampton  Roads i,2S,079 

Improvement  of,  and  its  approaches 1,198;  n,  1223 

Improvement  of  waterway  to  Albemarle  Sound,  N.  C !>  198 ;  n,  1230 

Improvement  of  Western  Branch,  Elizabeth  River ifl95;  n,  1235 

Wreck  of  steamer  ^flZen  5m«<ft,  removal  of ii^Ol;  ii,  1234 

North  Carolina,  defenses  of  coast  of 1,24,682 

North  East  (Cape  Fear)  River,  N.  C. : 

Improvement  of 1^209;  u,  1^3 

Reconstruction  of  bridge  at  Hilton i,  537 

Northern  and  Northwestern  Lakes : 

Defenses  of  ports  in  New  York i,  29, 773 

Improvement  of  channels  in  connecting  waters i,  424 ;  iv,  2548 

Surveys,  and  correcting,  printing,  and  issuing  of  charts i,  547;  vi,  3745 

Water  levels i»551;  vi,87T9 

North  Fork,  Forked  Deer  River,  Tenn.,  improvement  of. i,  831, 333 ;  m,  1872 

North  Hero  Island,  Lake  Champlain,  Vt.,  improvement  of  channel  between 

South  Hero  Island  and i,  128 

North  Landing  River,  Va.  and  N.  C,  improvement  of  waterway  via. ..  i,  198;  n,  1230 
North  McG rector,  luwa,  construction  of  bridge  across  Mississippi  River  at. ..      i,  532 

North  Point,  Md.,  shore  protection  at 1,13,668 

Nortbport,  Wash.,  construction  of  bridge  across  Columbia  River  at i,  531 

Northport,  Wis.,  construction  of  bridge  aoress  Wolf  River  at i,  534 

North  River,  Fla.  (m0  St.  Augustine  Harbor) 1*237;  u,  1332 

North  River,  N.C.,  improvement  of  waterway  via i}I^;  n,  1230 

North  River,  Wash.  (SM  Willapa  River  and  Harbor) i»511;  iv,3058 

Nor  walk  Harbor,  Conn. : 

Improvementof i,  104,966 

Survey  at  South  Norwalk 1,111,988 

Norwich  and  Worcester  Railroad  Company,  bridges  of i,  536 

Noxubee  River,  Miss.,  improvement  of if  264;  ii,1440 

O, 

Oakland  Creek,  Cal.,  alteration  of  bridge  at  Oakland i,  538 

Oakland  Harbor,  Cal. : 

Bridge  across  San  Antonio  Estuary  (Oakland  Creek),  alteration  of i,  538 

Improvement  of i»473;  iv,2935 

Obion  River,  Tenn., improvement  of 1,330,333;  111,1869,1872 

Occoquan Creek,  Va.,  improvementof i,  180;  ii,  1190 

Occupancy  of  public  works 1,35,538 

Occupation  of  land  temporarily  for  defensive  purposes i,  14 

Ocklawaha  River,  Fla.,  unprovemeut  of i)2S6;  ii,1331 

Ocmnlgee  River,  Ga. : 

Improvementof h^^f  iiy  1310 

Removal  of  wreck  in i}232;  ii,1321 

Oconee  River,  Ga.,  improvement  of ly^^i  ii|  1908 

Oconto  Harbor,  Wis.,  improvement  of i,386;  iii,2292 
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OoracokelnletLN.CimproTementof If201;  ii,  1237 

Offloe  of  the  Cnief  of  EDgiiieen,  offlceiB  on  daty i,553 

OffdeMborg  Harbor, N.  Y., impiovement  of. i, 468;  iv, 2812 

Ohio  River: 

Bellaire— Benwood  Bridge, coDBtraction  of i,531 

Dam8Nos.2,8,4,5,and6,con8truotionof i,369;  in,  2080 

DaviB  Island  Dam,  Pa.,  operating  and  oare i,  858 ;  xii,  2077 

Falls  of,  inclading  Indiana  Chnte,  improvement  of i>  347 ;  in,  1951 

Ganging  (aee  Mississippi  River) i,301;  n,1642 

General  improvement i,356;  iii,2042 

LoaiBville  and  Portland  Canal,  operating  and  care i,  349 ;  iii,  1957 

LoniBville  and  Portland  Canal,  reconstmction  of  bridge  across i,  531 

Marietta  to  Pittsburg,  survey  for  dams i,372;  iii,2157 

Marietta— Williamstown  Bridge,  constmetion  of i,  581 

Snag  boat,  operation  of i,358;  in,  2070 

Okanoean  River,  Wash., survey  of i, 526;  iv,3121 

Old  Colony  Railroad  Company,  bridges  of 1,535 

Old  Harbor,  Chatham,  Mass.,  removal  of  wreck  in i,  69, 883 

Olympia  Harbor,  Wash. : 

Improvement  of i,516;  iv,3070 

Survey  of  Deschutes  River  at i,524;  iv,3094 

Ontario  Lake: 

See  also  Northern  and  Northwestern  Lakes. 

Defenses  of i,  29, 773 

Water  levels i,551;  vi,3779 

Ontonagon  Harbor,  Mich.,  improvement  of i,  381 ;  in,  2242 

Orange  Mills  Flats,  St.  Johns  River,  Fla.,  plans  for  improvement  at. ..  i,  245;  ii,  1343 

Orleans,  Mass.,  removal  of  wreck  off  Cape  Cod,  near i,  69, 883 

Orvis  Ferry,  Wash.,  construction  of  bridge  across  Nooksack  River  at i,  534 

Osage  County,  Mo.,  bridge  of i,533 

Osage  River,  Mo.,  improvement  by  Missouri  River  Commission i,  529 ;  vi,  3459 

Oswegatchie  River,  N.  Y.  (see  Ogdensburg  Harbor) i,  468 ;  iv,  2812 

Oswego  Harbor,  N.  Y. : 

Improvement  of i,465;  iv,2806 

Water  levels i,551;  vi,3779 

Otter  Creek,  Vt.,  improvement  of 1,130,1045 

Ouachita  River,  Ark.  and  La. : 

Bridge  at  Monroe,  La.,  construction  of i,531 

Improvement  of 1,293;  ii,  1594 

Survey  for  locks  and  dams « i,  309 

P. 

Palatka,  Fla.,  plans  for  improvement  of  St.  Johns  River  below ly  245;  ii,  1343 

Pamlico  River,  N.  C,  improvement  of i,203;  n,  1240 

Pamnnkev  River,  Va.,  improvement  of i,  189;  ii,  1208 

Pascagoola  River,  Miss.,  improvement  of i,265;  ii,  1441 

Pasquotank  River,  N.  C,  improvement  of i,  200;  n,  1233 

Passaic  River,  N.  J. : 

Improvement  of ^ 1,135,1059 

Reconstruction  of  bridge  at  Newark •. i,  533 

Pass  a  Loutre,  Mississippi  Kiver,  La.,  closing  crevasse i,  280 ;  ii,  1487 

Patapsco  River,  Md. : 

Defenses  of  Baltimore 1,13,21,658 

Improvement  at  Spring  Garden,  Baltimore i,  177 ;  n,  1 181 

Improvement  of  channel  to  Cartis  Bay i,  176;  n,118Q 

Improvement  of,  including  channel  to  Baltimore '» 175 ;  ii,  1175 

Wrecks,  removal  of i,  177;  ii,1181 

Patchogue  River,  N.  Y.,  improvement  of ^ i,  119, 1010 

Pawcatuck  River,  R.  I.  ana  Conn.,  improvement  of i,  85, 941 

Pawtucket  River,  R.  I.,  improvement  of 1,76,913 

Pearl  River,  Miss.,  improvement  of: 

Below  Jackson i,266;  ii,  1413 

Carthage  to  Jackson if  267;  n,  1444 

Edinborg  to  Carthage i,267;  n,  1445 

Pease  Creek,  Fla.,  improvement  of i,  240;  ii,  1835 

Peekskill  Harbor,  N.Y.,  improvement  of i,  185,1058 

Pekln,  111.,  construction  of  bridge  across  Illinois  River  at i,  534 

Pelham  Bay  Park,  New  York,  N.  Y.,  reconstruction  of  bridge  to  City  Island.       i,  533 
Pend  Oreille  River,  Idaho  and  Wash.,  survey  of i,  526 ;  iv,  8124 
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PenolMOOt,  Me. : 

Improremant  of  Bi^adoce  Rirer  at 1,40,831 

Sazreyof  Baeaduoe  Biver  np  to  vilUge  of 1,53,843 

PenobBOot  Rirer,  Me. : 

Defenses  of 1,14,583 

Improvement  of ^ 1,41,823 

Pensacola  Harbor,  Fla. : 

Defenses  of 1,37,725 

Improvement  of i;254;  u,  1397 

PensaaVee  Harbor,  Wis.,  improvement  of i>387;  iii,2294 

Pentwater  Harbor,  Mich.,  improvement  of ^418;  iv,2530 

Peoria  and  Pekiu  Traction  Company,  bridge  of 1,534 

Pere  Marquette  Lake,  Mich,  (see  Ladington  Harbor) i,  418 ;  iv,  2623 

Perrv  (steamboat),  removal  of  wreck  of i,  175;  ii,1173 

Petalnma  Creek,  Cal.,  improvement  of. iy477;  iv,  2947 

Petoskev  Harbor,  Mich.,  improvement  of i>438;  iv,3535 

Philadelphia,  Pa. : 

Defenses  of  Delaware  River 1,20,837 

Improvement  of  Delaware  River  at i,  147;  u,  1065 

Improvement  of  Schuylkill  River i«148;  ii,1089 

Survey  of  Delaware  River  at  and  below i,  166;  ii,1105 

Survey  of  Schuylkill  River i,167;  II,1U4 

Wreck  in  Schuylkill  River,  removal  of 1,156;  n,1104 

Piers,  occupancy  or  injury  of 1,35,538 

Pigeon  bayous,  La.,  improvement  of it  272;  n,  1471 

Pike  Creek,  Wis.  (•««  Kenosha  Harbor) i,396;  ni,2S33 

Pine  Lake,  Mich.  (SM  Charlevoix  Harbor) 1^422;  nr,2S32 

Pine  River,  Mich.,  improvement  of if  ^34;  iv,2588 

Pine  River,  Minn. : 

Operating  and  care  of  reservoir i,318;  iii,1816 

Reservoir  at 1,317;  iii,1812 

Pittsburff,  Pa. : 

See  alao  Ohio,  Monongahela,  and  Allegbeny  rivers. 

Bridge  across  Allegheny  River  to  Sharpsbur^,  construction  of x,  537 

Bridge  across  Monongahela  River  at  South  Side,  construction  of  span. .       i,  535 

Pittsburg  and  Lake  Erie  Railroad  Company,  bridge  of i,  535 

Pittsburg  and  Sharpsburp^  Bridge  Company,  bridge  of i,  537 

Plaquemme  Bayou,  La.,  impiovement  of ir372;  n,1471 

Plymouth  Harbor,  Mass.,  improvement  of i,  67, 877 

Pocomoke  River,  Md.,  improvement  of i»173;  u,  1168 

Point  Judith,  R.  I.  : 

Construction  of  harbor  of  refuse i,  80, 933 

Improvement  of  entrance  to  Point  Judith  Pond 1,80,926 

Point  Judith  Pond,  R.  I.  : 

Improvement  of  entrance 1,80,936 

Survey  of  inner  harbor 1,84,933 

Pokegama  Falls,  Mississippi  River,  Minn. : 

Operating  and  care  of  reservoir i,  318;  m,  1816 

Reservoir  at 1,317;  m,  1812 

Polloksville,  N.  C,  reconstruction  of  bridge  across  Trent  River,  near i,  536 

Ponchatoula  River,  La.  (see  Tickfaw  River) 1, 270 ;  n,  1465 

Pontchartrain  Lake,  La.,  removal  of  wreck  in i,  281 ;  ii,  1489 

Pophaiii,  Fort,  Me.,  defenses  at 1,8,14,583 

Porcupine  Island,  Me. ,  construction  of  breakwater  to  Mount  Desert i,  38, 817 

Portage    Lake,    Manistee    County,    Mich.,    improvement    of    harbor    of 

refuge i,420;  it,  2526 

Portage  Lake  and  River,  Houghton  County,  Mich. : 

Improving  and  operating  and  care  of  waterway  via i,  3^2, 383;  in,  2241 

Rebuilding  bridge  between  Houghton  and  Hancock i,  537 

Port  Chester  Harbor,  N.  Y.,  improvement  of 1,112,993 

Port  Clinton  Harbor,  Ohio,  improvement  of it 443;  IY,2647 

Port  Huron,  Mich. : 

Construe  tion  of  city  bridge  across  Black  River i,  533 

Harbor  lined  in  St.  Clair  River,  establishment  of i,  34 ;  iv,  2607 

Improvement  of  Black  River  at i,*33;  iy,%86 

Port  Jefferson  Harbor,  K.  Y.,  improvement  of 1,115,1003 

Portland,  Oreg. : 

Improvement  of  Willamette  Ri  ver  above i 1, 604 ;  iv,  3025 

Improvement  6f  Willamelrte  River  below i,506;  iv,d031 
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Portland  Harbor,  Me. : 

DefeoBeaof 1,14,583 

-::  Improyement  of i,  47, 832 

Port  Orford  Harbor.  Oreg. : 

Improyement  or '7*79;  iv,2958 

Sarveyof i,502;  iv,8003 

Port  Royal,  S.C.,  defenses  of '. 1,8,13,25,703 

Portsmoath  Harbor,  N.  H.,  defenses  of 1,14,591 

i..  Port  Washington  Harbor,  Wis., improyement  of 1,393;  in,2322 

i:  Potomac  Riyer: 

i  •  Aqueduct  Bridge  at  Washington,  D.  C,  repair  of i,  539 ;  vi,  3571 

Defenses  of  Washington,  D.  C 1,22,667 

i :  Eastern  Branch  ( Anacostia  Riyer),  improyement  of i,  192 

Eastern  Branch  (Anacostia  Riyer),  suryey  for  bridge  at  Washington  i,  541 ;  Yi,  3598 

Great  Falls  Dam,  raising  height  of i,  545;  vi,  3658 

p  Improyement  at  Washington,  D.  C i|178;  u,1183 

Memorial  bridge  from  Washington,  D.  C.  to  Arlington  estate,  Va.,  suryey 

.  for •. 1,540;  vi,3573 

"  Powow  Riyer,  Mass.,  improyement  of i,55,851 

y  Prairie  du  Chien,  Wis.,  construction  of  bridge  across  Mississippi  Riyer  at ..       i,  532 

'  Preliminary  examinations : 

Compilation  of i,35 

Estimate  for i,527 

^S-^i^     Presqne  Isle  Bay  and  Peninsula,  Pa.  (see  Erie  Harbor) i,  455 ;  iv,  2737 

*•     "^  -^    Projects  for  riyer  and  harbor  improyements,  compilation  of i,  35 

i^^'.oyidence  Riyer,  R.  I. : 

*      »  Improyement  of 1,77,915 

''^  Removalof  Green  Jacket  Shoal,  at  Providence 1,78,918 

Proyincetown  Harbor,  Mass.,  improyement  of i,68,879 

Public  buildings  and  grounds.  District  of  Columbia,  improyement  and    . 

r         J  care i,546;  vi,3661 

^'         *        Public  works,  occupancy  and  injury  of 1,35,538 

Puget  Sound,  Wash. : 

Defenses  of 1,13,32,803 

Improyement  of,  and  tributaries i,  514 ;  iv,  8066 

Improyement  of  waterway  to  lakes  Union  and  Washington i,  516;  iv,  3072 

Pulaski,  Fort,  Ga^ defenses  at 1,8,26,707 

Puyallnp  Riyer,  Wash.,  suryey  of  mouth  of. 1^524;  iv,3098 

Q. 


I  Queen  Anne's  Railroad  Company,  bridge  of i,535 

I  Queenstown  Harbor,  Md.,  improyement  of i>  174 ;  ii,  1170 

Quillayute  Harbor  and  Riyer,  Wash.,  survey  of i,  524 ;  iv,  3090 

I  Quincy,  111.,  reconstruction  of  bridge  across  Quincy  Bay  at 1, 533 

I  Quincy  Bay,  111. : 

Improvement  of  (•««  Mississippi  River) i>314;  lu,  1743 

Reconstruction  of  bridge  at  Quincy i,533 

Quinnipiac  River,  Conn,  (see  New  Haven  Harbor) i,  95, 955 

Quonocontaug,  R.  I.,  removal  of  wreck  olf 1,84,931 

B. 

Racine  Harbor,  Wis.,  improyement  of i,395;  in,  2330 

Raisin  River,  Mich. : 

Improvement  of  Monroe  Harbor i,  440;  iv,  2612 

Survey  of  Monroe  Harbor i,452;  iv,2689 

Wreck  in  Monroe  Harbor,  remoyal  of i,  452 ;  iv,  2687 

Rancocas  River,  N.  J.,  improvement  of ^.  i,  153;  ii,  1097 

Rapid-fire  guns i,  8 

Rapid  Railroad  Company,  bridge  of i,  534 

Rappahannock  River,  Ya.,  improvement  of i,  184 ;  ii,  1198 

Raritan  Bay,  N.  J.,  improvement  of 1,139,1065 

Raritan  River,  N.  J.,  improvement  of 1,137,1062 

.    Reconnaissances  and  explorations  in  military  departments i,  552 ;  vi,  3783 

Red  Hook  Channel,  New  York  Harbor,  N.  Y.,  improvement  of,  including  tri- 

^  angular  area  to  Bay  Ridge  Channel i,  121, 1016 

Red  Lake  and  Red  Lake  River,  Minn,  (see  Red  Riyer  of  the  North)..  i,320;  in,  1827 
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Red  River,  La.  and  Ark. : 

Qaaging (•M Miraissippi River) i^dOl;  11^1642 

Improvement  above  FultoD,  Ark i»^i;  X'>  1^^ 

Improvement  below  Fulton,  Ark ^289;  u,  1575 

Rectification  of  month  bj  MiMiMippi  River  Commission if  ^28;  v,  3137 

Red  River  of  the  North,  Minn,  and  K.  Dak.,  improvement  of I»3fil0;  ui,  1827 

Reservoirs: 

Constmction  of,  at  head  waters  of  Mississippi  River i,  317 :ur,  1812 

Examination  of  sites  in  Wyoming  and  Colorado  for i^  469 ;  iv,  2815, 2917 

Operating  and  care  of,  at  head  waters  of  Mississippi  River i,318;  ui,  1816 

Survey  of  Big  Stone  Lake  and  Lake  Traverse,  Minn.,  for i,  882 ;  lu,  1834 

Reynoldton,  Pa.,  reconstruction  of  bridge  across  Youghiogbeny  River  at r,  535 

Rhede  Island,  defenses  of  coast  of I,16,e01 

Rivers  and  harbors: 

Appropriations 1,8^83,34 

Compilation  of  examinations,  surveys,  pn^eets,  and  appropriataons i,  35 

Continuing  contracts .i..         1,33 

Estimates  for  examinations,  survef  s,  and  contingencies i,  527 

Estimates  for  improvement  of 1,83,34 

Expenditures  during  fiscal  year  1888 1,33 

Improvement  of i,32 

Riverton,  Ala. : 

Improvement  of  Tennessee  River  below i»341;  01,1901 

Survey  of  Tennessee  River  below i,  347 

Roanoke  River,  N.  C,  improvement  of i,  199;  u,  1232 

Rochester,  Ky.,  constmction  of  bridge  across  Mud  River  at i,  SS3 

Rock  Creek,  Washington,  D.  C,  plans  and  estimates  for  bridge  aeroas.  i,  541 ;  yi,  3606 

Rookhall  Harbor, Md.,  improvement  of 1^174;  u,  1171 

Rockland  Harbor,  Me.,  improvement  of 1,42,823 

Rock  Point,  Md.,  defenses  at 1,666 

Rock  River,  III.,  operating  and  care  of  canal  around  raj>ids  at  Milan .  i,  408;  nr,  2486 
Rodman  Neck,  New  York  Harbor,  N.  Y.,  reoonstroction  of  bridge  to  City 

Island 1,583 

Rollins  Ferry,  Mo.,  constmction  of  bridge  across  Gasconade  River  at i,  533 

Romerly  Marsh,  6a. ,  improvement  of  waterway  via i,  230;  n,  1318 

Rondout  Harbor,  N.  Y.,  improvement  of 1,134,1067 

Root  River,  Wis.  (tw  Racine  Harbor) i,395;  iii,2390 

Roth  wells  Landing,  Smyrna  River,  Del.,  removal  of  wreck  at i,  175;  u,  1172 

Rouffe  River,  Mich. : 

Bridge  at  Delray,  constmction  of i,5S4 

Construction  of  turning  basin 1,438;  iy,2599 

Improvement  of i>487;  iv,2598 

Survey  of i,*40;  nr,2605 

Rouffh  River,  Ky. : 

Improvement  of i»354;  m,  2009 

Operating  and  care  of  lock  and  dam 1,355;  ui,2010 

Round  Lake.Mich.  (see  Charlevoix  Harbor) i>422;  iv,2583 

Rudolph f  Annie  E.  (schooner),  removal  of  wreck  of i,  69, 883 

Rumsey,  Ky.,  reconstruction  of  lock  in  Qreen  River  at i,  352 ;  lu,  1985 

B. 

Sabine  Pass,  Tex. : 

Defenses  of 1,8,28,763 

Improvement  of  harbor  at h^^t  ^t  ^^ 

Sabine  River, Tex.,  improvement  of if  279;  n,  1485 

Sacketts  Harbor,  N.  Y.,  improvement  of  harbor  at i,  468 ;  iv,  2809 

Saco  River,  Me.,  improvement  of 1,49,834 

Sacramento  River,  Cal. : 

Bridge  at  Tehama,  alteration  of i,537 

Improvement  by  California  D6bris  Commission i,  530 ;  vi,  3549 

Improvement  of i,*''5;  iv,2942 

Saginaw,  Mich.,  construction  of  bridge  across  Saginaw  River  by  city  of i,  534 

Saginaw  River,  Mich. : 

Bridge  at  Saginaw,  construction  of i,534 

Improvement  of i)^80:  iv,2579 

Surveys  of 1,439,440;  iv,  2600, 2604 

St.  Augustine  Harbor,  Fla. : 

Defenses  of 1,8,26,716 

Improvement  of i,237;  ii,  1332 

St.  Clair  Lake,  Mich.,  construction  of  bridge  across i,  534 
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St.  Clair  River  and  St.  Clair  Flats  Canal,  Mich. : 

Harbor  lines  at  Port  Huron,  establishifient  of i,84;  iy,2G07 

Improvement  of  canal 1*^35;  1Y,2591 

Operating  and  care  of  canal i,436;  iv,2592 

St.  Croix  River,  Wis.  and  Minn.,  improvement  of i,  820 ;  ni,  1823 

St.  Franeie  Lake,  Ark.,  oonetraotion  of  bridge  across,  near  Lake  City i,  532 

St.  Francis  River,  Mo.  and  Ark. : 

Improvement  in  Arkansas i,307;  n,  1673 

Improvement  in  Missouri i,308;  ii,  1675 

Survey  up  to  Wittsburg,  Ark 1,908;  u,1678 

St.  Johns  River,  Fla. : 

Defenses  of 1,8,26,716 

Improvement  at  Orange  Mills  Flats,  plans  for i;  245;  ii,  1343 

Improvement  between  Jacksonville  and  the  ocean i,  234 ;  u,  1327 

Improvement  of  Volusia  Bar i|23o;  ii,1330 

St.  Joseph  River  and  Harbor,  Mich. : 

Harbor  lines  at  St.  JosepA,  modification  of i,  84 

Improvement  of  harbor i>410;  iy,2494 

Improvement  of  river i>*ll;  iv,2499 

St.  Lawrence  River,  N.  Y. : 

Improvement  of  Cape  Vincent  Harbor i,466;  iy,2809 

Improvement  of  Ogdensburg  Harbor i>468;  iv,2812 

Improvraient  of  shoals  between  Sister  Islands  and  Crossover  Li^^ht,  ana 

between  Ogdensburg  and  Lake  Ontario i,467;  iv,2810 

St.  Louis,  Mo.,  improvement  of  harbor  at if  312;  in,  1730 

St.  Louis  Bay  and  River,  Minn,  and  Wis.  {^ee  Dulnth  and  Superior  Har- 
bor)  1,379;  ui,2223 

St. Lucia  Inlet  and  River,  Fla., survey  of i»246;  ii,  1348 

St.  Martin  Parish,  La.,  bridge  of i,536 

St.  Martinville,  La.,  construction  of  bridge  across  Bayou  Teche  at  Breanx 

Bridge 1,536 

St.  Marys  Falls  Canal,  Mich.  : 

Commerce  of,  for  calendar  year  1897 iv,'2564 

Operating  and  care i»427;  iv,2561 

St.  Marys  River,  Mich. : 

Commerce  passing,  for  calendar  year  1897 iv,2564 

Improvement  at  the  falls h^^^i  iv,2554 

Improvement  of  Hay  Lake  Channel it^L27;  iy,2572 

Operating  and  care  of  St.  Marys  Falls  Canal i|427;  iy,2561 

Water  levels  at  SaultSto.  Marie 1,551;  vi,3779 

St.  Paul,  Minn.,  ganging  Mississippi  River  at i,  322 ;  ui,  1831 

St.  Paul,  Minneapolis  and  Manitoba  Railway  Company,  bridges  of i,  534 

Sakonnet  River,  K.  I. : 

Bridge  obstructing,  at  Tiverton i,  538 

Increasing  width  and  depth  of  draw  opening  in  stone  bridge i^  76;  911 

Salem,  Oreg.,  survey  of  Willamette  River  opposite i,  510 ;  iv,  3061 

Salmon  Bay,  Wash.,  improvement  of  waterway  via i,  516 ;  iv,  3072 

Salt  Pond,  Harwich,  Mass.,  examination  of i,  84, 934 

Salt  Rock,  W.  Va.,  construction  of  bridge  across  Guyandotte  River  at i,  533 

San  Antonio  Estuary,  Oakland,  Cal.,  alteration  of  bridge  across i,  538 

Sandbeach,  Lake  Huron,  Mich. : 

Improvement  of  harbor  of  refuge i,432;  iy,258d 

Water  levels i,551;  yi,3779 

San  Diego  Harbor,  Cal : 

Defenses  of i,  30, 775 

Improvement  of i,470;  iy,2927 

Sandusky  Harbor,  Ohio: 

Harbor  lines,  establishment  of i,34;  iy,2733 

Improvement  of i,443;  iy,2e50 

Survey  of  bar  at  mouth i,454;  iy,2708 

Sandy  Bay,  Cape  Ann,  Mass. ,  construction  of  harbor  of  refuge i,  56, 853 

Sandy  Hook,  Is.  J.,  defenses  at 1,12,19,20,631 

Sandy  Lake,  Minn. : 

Operating  and  care  of  reservoir ^ i,318;  in,  1816 

Reservoir  at 1,317;  in,  1812 

Ban  Francisco  Harbor  and  Bay,  Cal: 

Defenses  of 1,8,11,30,779 

Improvement  of  Oakland  Harbor i|473;  iy,2935 

Survey  of  certain  rocks  in  harbor i,469;  ly,  2923 

San  Jacinto  River,  Tex.,  examination  and  survey  for  waterway  via. . .  i,  288;  u,  1515 
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San  Joftqnin  RiveT,  Cal. : 

ImproYemen t  bv  California  Debris  Commission i,S90;yi«  3549 


Improvement  of i|473;  iv, 

San  Leandro  Estuary,  Cal.  ($ee  Oakland  Harbor) i,  473 ;  iv,  2995 

Ban  Lnie  Obispo  Harbor,  Cal.,  improvement  of i9  472;  it,  2933 

San  Pedro,  Cal.,  oonstrnction  of  bridge  aoroas  a  slongh  of  Wilmington 

Lagoon 1,535 

San  Pedro  Bay,  Cal.,  oonstrnction  of  deep-water  harbor i,  470 ;  iv,  2929 

Santee  River,  8.  C,  improvement  of if  216;  n,  1275 

Santiam  River,  Oreg.,  examination  of i,510;^Y,  3047 

Sarasota  Bay,  Fla.,  improvement  of i»241;  ii,1337 

Sasanoa  River,  Me.,  improvement  of 1,46, 830 

Sangatuck  Harbor,  Mich.,  improvement  of i»413;  it,  2504 

Saugatuck  River,  Conn.,  improvement  of 1,102,964 

San^erties  Harbor,N.Y.,  improvement  of 1,134,1066 

Saak  River,  Wis.  (906  Port  Washington  Harbor) i,393;  m,2323 

Saiilt  Ste.  Marie,  Mich. : 

Commeroe  passing  canals  at,  for  calendar  year  1897 iy,2564 

Water  levels  at i|551;  vi,3779 

Savannah  River  and  Harbor,  Ga. : 

Defenses  of 1,25,707 

Harbor  lines  at  Savannah 1,34 

Improvement  of  channel  to  Beanfort^  S.  C.  (tea  Savannah  Harbor) .  i,  221 ;  ii,  1291 

Improvement  of  harbor i,221;  ii,1291 

Improvementof  river  above  Angnsta i,224;  ii,1301 

Improvement  of  river  between  Angnsta  and  Savannah i,  223 ;  n,  1299 

Improvement  of  waterway  to  Femandina,  Fla i,  230;  ii,  1318 

Sayville,  N.  Y.,  improvement  of  Browns  Creek i,  119^  1012 

Scappooae  Bay  and  Creek,  Oreg.,  examination  of 1,509;  iy,3043 

Schnylkill  River,  Pa.  : 

Improvementof i»l^;  ii,1069 

Snrveyof if  157;  ii,1114 

Wreck,  removal  of i,166;  ii,  1104 

Scitttate  Harbor,  Mass.,  improvement  of 1,65,875 

Seacoast  defenses.    See  Fortifications. 

Sea  walls i,  13 

Sebewaing  River,  Mich.,  improvement  of if  431;  iv,2581 

Secretary  Creek,  Md.  (tae  Warwick  River) if  109;  n,1163 

Seekonk  River,  R.  I.  (aea  Pawtncket  River) i,  76, 913 

Sellers,  David  ^.  (boat),  removal  of  wreck  of i,156;  n,1104 

Shag  Rocks,  San  Francisco  Harbor,  Cal.,  snrvey  of i,  469 ;  lY,  2923 

Sb  arpsbnrg,  Pa. ,  construction  of  bridge  across  Allegheny  River  at i,  537 

Sheboygan  Harbor,  Wis. : 

Improvementof 1,392;  in, 2320 

Snrveyof 1,389 

Shiawassee  River,  Mich.,  snrvey  of i,  439;  rv,2800 

Ship  Island  Harbor,  Miss.,  snrvey  of  channel  to  Gnlfport i,  269 

Ship  Island  Pass,  Miss., snrvey  of 1 1,269 

Ship  John  Light,  Delaware  Bay,  removal  of  wreck  of  Lottie  K,  Friend 

near *- i,156;  n,1104 

Shoal  Harbor,  N.Jv  improvement  of 1,141,1068 

Shoal  water  Bay,  Wash,  {see  Willapa  River  and  Harbor) if  511 ;  i  v,  3058 

Shrewsbury  River,  N.  J.,  improvement  of i,  142, 1069 

Siletz  River,  Oreff., examination  of i,501;  iy,2998 

Siuepnxent  Bay,  Md.,  improvement  of  waterway  via i,  166;  n,  1156 

Sioux  City,  Iowa: 

Improvement  of  Missouri  River  at  and  above i,  323 ;  ni,  1841 

Improvement  of  Missouri  River  below i,  529;  vi,3459 

Sites  for  fortifications,  acquisition  of i,  13 

Siuslaw  River,  Oreg.,  improvement  of if  ^37;  iv,2970 

Six-mile  Island,  AllegUeoy  River,  Pa.,  construction  of  lock  and  dam.  i,  376;  in,  2206 
Skagit  River,  Wash. : 

Improvement  of  (m0  Pnget  Sound) if  514;  iy,3066 

Survey  up  to  Sedro i?525;  iv,3112 

Slack- water  navigation.    See  Canals. 

Smith,  Helen  (BteiuneT)fTemoyskl  of  wreck  of ^ if  201;  n,1234 

Smith,  Mary  B.  (schooner),  removal  of  wreck  of 1,84,931 

Smyrna  River,  Del. : 

Improvementof if  162;  n,1151 

Removal  of  wreck  in i|175;  ii,1172 
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Snake  Riyer,  Idaho  and  Wash. : 

Bridge  between  Lewiston,  Idaho,  and  Concord,  Wash.,  constrnction  of..      i,  532 

Improvement  np  to  Asotin,  Wash i,493;  iv,2977 

Snrvey  np  to  Biparia,  Wash 1,603;  iv,8018 

Snohomish  Biver,  Wash. : 

Improvement  of  (•M  Paget  Sound) i|5I^;  iy,3066 

Improvement  of  Everett  Harbor i,  518;  iy,3075 

Snoqnalmie  River,  Wash.  (tM  Paget  Sonnd) i,514;  iy,3066 

Solomons  Lump  Lis^t,  Chesapeake  Bay,  Md.,  removal  of  wreck  near,  i,  175;  ii,  1172 
Sonoma  Bock,  San  Francisco  Harbor,  Cfal.  {iee  Two  Mission  Bocks). .  i,  469;  iy,  2923 
Soath  Bass  Island,  Lake  Erie,  Ohio,  sorvey  of  Starve  Island  Beef  near  .i,  453;  lY,  2705 
Soath  Branch,  Chicago  River,  111. : 

Constmction  of  bridge  across  South  Fork  of i,583 

Improvement  of 1,401;  lY,  2421 

South  Carolina,  defenses  of  ooast  of i,  24, 097 

South  Chicago  Harbor,  Al.  (tes  Calumet  Harbor) i,402;  iy,2425 

Southeastern  and  Atlantic  Railroad  Company,  bridge  of i,  534 

Southern  Branch,  Elizabeth  Biver,  Va. : 

Bridge  at  Norfolk,  constmction  of i,534 

Improvement  of  (•M  Norfolk  Harbor) i,193;  ii,  1223 

Wreck  of  steamer  Helen  Smith,  removal  of i»201;  n,  1234 

Southern  Pacific  Company,  bridge  of i,537 

Southern  rivers,  water-hyacinth  obstructions  in i,  35 

South  Fork,  Forked  Deer  River,  Tenn.  {eee  Forked  Deer  River) i,  331 ;  ni,  1872 

South  Fork  of  South  Branch,  Chicago  River,  111. : 

Construction  of  bridge  across..... i,533 

Improvement  of i>401;  iy,  2421 

South  Haven  Harbor,  Mich.,  improvement  of i,  412 ;  iy,  2501 

South  Hero  Island,  Lake  Champlain,  Yt.,  improvement  of  channel  between 

North  Hero  Island  and i,128 

South  Milwaukee  Harbor,  Wis.,  improvement  of. i,  395 ;  iii,  2328 

South  Norwalk  Harbor,  Conn. : 

Improvement  of  (•ee  Norwalk  Harbor) 1,104,966 

Survey  of 1,111,989 

Soath  Pass,  Mississippi  River,  La.,  inspection  of  improvement  of. .  i,  36, 269;  ii,  1447 

Soathport,  N.  C,  defenses  at 1,693 

South  River,  N.  J.,  improvement  of 1,138,1064 

South  Side,  Pittsburg,  Pa.,  construction  of  bridge  span  in  Monongahela 

River  at i,536 

Southwest  Pass,  Mississippi  River,  survey  of i,"35, 281 ;  n,  1488 

Springdale,  Pa.,  constraction  of  lock  and  dam  in  Allegheny  River  at.  i,  376:  in,  2206 
Spring  Garden^  Baltimore,  Md.,  improvement  of  Patapsco  River  at.,  i,  17y;  ii,  1181 
Spuyten  Duyvil  Creek,  N.  Y. : 

Construction  of  bridge  across i,534 

Improvement  of  (fM  Harlem  Biver) 1,124,1031 

Squan  Kiver,  N.  J.  (•ee  Manasqnan  Biver) 1,143,1070 

Stage  Harbor,  Mass.  (•««  Chatham  Harbor) i,  69, 882 

Stamford  Harbor,  Conn.,  improvement  of 1,107,970 

Starve  Island  Reef,  Lake  Erie,  Ohio,  survey  of i,  453 ;  i v,  2705 

Staten  Island— New  Jersey  channel,  improvement  of i,  136, 1060 

Steamboat  River,  Minn.,  construction  of  bridge  across i,  534 

Stillaffuamish  River,  Wash.  (<M  Puget  Sound) if  514;  iy,3066 

Stockbridge  Landing,  Lake  Winnebago,  Wis.  (•mFox  River) i,397;  iii,2338 

Stonington,  Conn. : 

Construction  of  harbor  of  refuge i,  86, 944 

Defenses  of 1,8,18,615 

Structures  built  by  the  United  States,  occupancy  or  injury  of i,  35, 538 

Sturgeon  Bay  and  Lake  Michigan  Canal,  Wis. : 

Construction  of  harbor  of  refuge  at  eastern  entrance i,  389 ;  lii,  2308 

Improvement  of i,388;  ui,2297 

Operating  and  care i,389;  ni,2303 

Submarine  mines i,  12 

Sullivan  Falls,  Sullivan  River,  Me.,  improvement  of  harbor  at i,  39, 818 

Sullivan  Island,  Charleston  Harbor,. S.  C. : 

Construction  of  bridge  across  Breach  Inlet ' i,  536 

Construction  of  bridge  to  Mount  Pleasant i,536 

Improvement  of  shore  at l;219;  ii,  1283 

Sullivan  River,  Me.,  improvement  of  harbor  at  Sullivan  Falls i,  39, 818 

Sulphur  River,  Ark.  and  Tex.  («m  Red  River) 1,289;  ii,  1575 

Superior  Bay,  Minn,  and  Wis. : 

Improvement  of  (see  Duluth  and  Superior  Harbor) i,  379 ;  in,  2223 

Removal  of  wreck  in i,385;  iu,2287 
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Superior  Harbor,  Wis.,  improvemeDt  of 1,379;  ni,' 

Bnperior  Lake: 

See  aUo  Northern  and  Northwestern  Lakes, 

Commerce  via  St.  Marys  River  for  calendar  year  1897 rr,  2564 

Improvement   and   operating   and    care   of  waterway  to  Keweenaw 

Bay 1,382,383;  ni,2244 

Water  levels i,551;  vi,3779 

Supervision  of  the  harbor  of  New  York,  N.  Y i, 527;  iv,  3131 

Surveys : 

Compilation  of 1,36 

Estimate  for i,  327 

In  military  departments i,552;  yi,3783 

Northern  and  Northwestern  Lakes i,547;  tt,3745 

Sasquehanna  River,  Md.,  improvement  of i,  167;  n,  11S7 

Snwanee  River,  Fla.,  iiyprovement  of 1^244;  u,  1341 

Swinomish  SloQffh,  Wasn.,  improvement  of ? i,519;  it,  3076 

Sfflvia  de  Gratse  (steamer),  removal  of  wreck  of i,507;  iY,d099 

8y nepaxent  Bay,  Md.,  improvement  of  waterway  via i,  166 ;  n,  1156 

T. 

Tallahatchie  River,  Miss.,  improvement  of 1,299;  ii,1687 

Tampa,  Fla. : 

Defenses  of i,8>26,718 

Improvement  of  Hillsboro  Bay  and  River  np  to i,  246 ;  u,  1357 

Tampa  Bay,  Fla. : 

DefensoBof 1,8,26,718 

Sarvey  from  Port  Tampa  to  mouth i,248 

Tar  River, N. C, improvement  of i,203;  if,  1240 

Tannton  River,  Mass.,  improvement  of i,75, 910 

Taylors  Bayou,  Tex. ,  construction  of  bridge  across i,  536 

Tcheftincte  River,  La.,  improvement  of 1,270;  ii,  1464 

Teche  Bayou,  La. : 

Bridge  at  Breaux  Bridge,  St.  Martin ville,  construction  of i,  586 

Bridge  at  Calumet  Plantation,  construction  of i,  536 

Improvement  of •. h^^i  11,1475 

Tbhiima,  Cal.,  alteration  of  bridge  across  Sacramento  River  at i,  537 

Telegraph  and  telephone  connections  between  Executive  Mansion  and  the 

Departments,  Washington,  D.  C i,647;  vi,3734,3743 

Temporary  defenses i,8 

Temporary  occupation  of  land  for  defensive  purposes i,  14 

Tennessee  River,  Tenn.,  Ala.,  and  Ky. : 

Chattanooga,  Tenn.,  imim> vement  above i,  340 ;  ill,  1892 

Chattanooga,  Tenn.,  to  Decatur,  Ala.,  improvement  from h^^i  ^^  ^^^ 

Danville,  Tenn.,  reconstruction  of  bridge... ^ , , ^       i,536 

Decatur  to  Florence,  Ala. ,  improvement  from i,  341 ;  in,  1897 

Florence  to  foot  of  Bee  Tree  Shoals,  Ala.,  improvement  from !>  341;  m,  1^9S 

Ganging  (see  Mississippi  River) i,301;  ii,1642 

Muscle  Shoals  Canal,  operating  aoid  care i*344;  iii,1926 

Riversystem ^ 1,339;  in,  1891 

Riverton,  Ala.,  improvement  below .• i?  341;  m,  1901 

Riverton,  Ala.,  survey  below i  347 

Tensas  River,  La.,  improvement  of i|295;  n,  1616 

Thames  River,  Conn. : 

Constru  ctlon  of  bridges  across  Long  Cove  and  Clarks  Cove i,  536 

Improvement  of , 1,89,947 

The  Board  of  Enj^ineers 1,5,557 

Thimble  Shoal  Light,  Chesapeake  Bay,  removal  of  wreck  near i»  201 ;  ii,  1235 

Thompson,  Daniel,  bridge  of 1,535 

Three  Jirothere  (schooner),  removal  of  wreck  of i,  177 ;  ii,  1 181 

Thunder  Bay  River,  Mich,  (eee  Alpena  Harbor) 1,430;  iv,2578 

Tickfaw  River,  La.,  improvement  of,  including  tributaries i,270;  u  1465 

Tillamook  Bay  and  Bar,  Oreg. :  ^ 

Improvement  of h^^j  IV|2976 

Survey  of  bar  and  entrance 1,502;  iv,3007 

Tiverton,  R.  I.,  bridge  obstructing  Sakonnet  River  at i)  538 

Toledo  Harbor,  Ohio: 

Improvement  of ii^l;  iv,26U 

Survey  of  straight  channel  in  Maumee  River  and  Bay i,  458 ;  TV,  2696 
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Tolomato  Ri vor,  Fla.  (see  St.  Augustine  Harbor) i,  237 ;  ii,  1332 

Tombigbee  Riyer,  Ala.  and  Miss.,  improvement  of: 

CoTumbas  to  Fulton,  Miss i,264;  11,1434,1439 

Demopolis,  Ala.,  below i,262;  u,  1434, 14^6 

Demopolis,  Ala.,  to Colnmbus,  Miss i,263;  u,  1434, 1438 

Fulton  to  Walkers  Bridge,  Miss i,264;  11,1434,1440 

Tonawanda  Harbor,  N.  Y.,  improvement  of 1,460^  iv,2788 

Tongue  Point,  Columbia  River,  Oreg.,  improvement  below i,  507 ;  iv,  3039 

Torpedoes ij  12, 13 

Town  River,  MiEbse.,  improvement  of 1,64,872 

Tradewater  River,  Ky..  improvement  of. : 1, 352 ;  iii,  1985 

Trail  Creek, Ind.  (»f« Michigan  City  Harbor) i,409;  iv,2489 

Traverse  Lake.  Minn«,  survey  for  reservoir i,  322;  in,  1834 

Trent  River,  N.C.: 

Bri dge  at  Newbem,  construction  of i,  533 

Bridge  near  PoUoksville,  reconstruction  of  pivot  pier i,  536 

Improvement  of i,204;  ii,1243 

Triangular  area  between  Bay  Ridge  and  Red  Hook  channels,  New  York  Har- 
bor, N.  Y.,  improvement  of 1,121,1016 

Trinity  River,  Tex.,  improvement  of ,.  1,285;  ii,1508 

Trumbull,  Fort,  Conn.,  defenses  at 1,8,18,612 

Tualitin  River,  Oreg.,  survey  of,  including  Dairy  Fork i,  511 ;  iv,  3063 

Tug  fork,  Big  Sandy  River,  W.  Va.  and  Ky. : 

Improvement  of h^^t  in,  2152 

Plan  and  estimates  for  locks  and  dams i,373j  iii,2159 

Turkey  Point,  Elk  River,  Md.,  removal  of  wrecks  near i,  17o ;  ii,  1173 

Twelve-mile  Creek,  N.Y.  {see  Wilson  Harbor) i,463;  iv,2795 

Twin  Rivers,  Wis.  (see  Two  Rivers  Harbor) i,  391 ;  in,  2315 

Two  Mission  Rooks,  San  Francisco  Harbor,  Cal.,  survey  of i,  469 ;  it,  2923 

Two  Rivers  Harbor,  Wls^ improvement  of i,391;  iu,2315 

U. 

Umpqua  River,  Oreg. : 

Examination  of i,501;  iv,2991 

Improvement  of i,486;  iv,2967 

Union  Lake,  Wash.,  improvement  of  waterway  via i,  516 ;  iv,  3072 

Union  River,  Me. : 

Improvement  of 1,40,819 

Surveyor 1,52,839 

United  Railroads  of  Washington,  bridges  of i,533 

United  States  Engineer  School,  Willets  Point,  N.  Y i,  5, 32, 566 

Urbana  Creek,  Va. : 

Improvement  of i,  186;  n,  1202 

Removal  of  wreck  in i,  192;  n,  1221 

Use  of  structures  built  by  the  United  States i,  35, 538 

V. 

Vermilion  Bayou,  La.,  improvement  of  channel,  bay,  and  passes i,  275;  ii,  1477 

Vermilion  Harbor,  Ohio,  improvement  of i,  445 ;  i v,  2656 

Vicksburg  Harbor,  Miss.,  improvement  of i,  297 ;  n,  1625 

Vidalla  Harbor,  La.,  improvement  of,  by  Mississippi  River  Commission,  i,  528;  v,  3137 

Vinalhavexi.  Me.,  improvement  of  Carvers  Harbor i,  44, 826 

Vineyard  Haven,  Mass. : 

Improvement  of  harbor  at 1,72,901 

Removal  of  wreck  in  harbor  at 1,84,931 

Vineyard  Sound,  Mass.,  removal  of  wrecks  in i,  83. 84, 931, 932 

Volusia  Bar,  St.  Johns  River,  Fla.,  improvement  of i,  235 ;  ii,  1330 

W. 

Wabash  River,  Ind.  and  111  : 

Improvement  above  Vincennes i,  351;  1X1,1970,1982 

Improvement  below  Vincennos i,  350;  in,  1970, 1981 

Operating  and  care  of  Grand  Rapids  Lock  and  Dam i,  351 ;  in,  1983 

Waccam aw  River,  N.  C.  and  S.  C,  improvement  of 1,212;  ii,  1265 

Wakefield,  Va.,  damage  to  wharf  at  Bridge  Creek  Landing i,  546 ;  vi,  3738 

Wallabout  Channel,  N.  Y.,  survey  of i,  124 

Walton  County,  Fla.,  bridge  of i,  536 

Wappoo  Cut,  S.  C,  improvement  of i,  220;  n,  1286 
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Warrior  River.  Ala. : 

Canal  to  FiT6-mile  Creek, Buryey  for if289;  ii,1446 

Improvement  below  Tiuoaloosa i»261;  n,  1434 

Improvement  between  Toacalooea  and  Daniels  Creek i,  260 ;  ii,  1430 

Operating  and  care  of  looks  and  dams  above  Tnsoaloosa ly  261 ;  n,  1431 

Warwick  River,  Md.,  improvement  of iyl69;  ii,1163 

Washington^  D.  C. : 

Anacottia  River,  improvement  of i,  193 

Anacostia  River,  survey  for  bridge  across I954I;  vi,3596 

Aqueduct  Bridge  across  Potomac  River,  repair  of i,  539;  ti,  3571 

Aqueduct,  increasing  city  water  supply i,545;  vi,3858 

Aqueduct,  maintenance  and  repair  ot 1*542;  vi,d625 


Aqueduct,  raising  height  of  Great  Falls  Dam 1,545;  yi,S 

Aqueduct   Tunnel    and    Howard    University  Reservoir,  construction 

of 1,545;  VI, 3658 

Defenses  of 1,22;  667 

Memorial  bridge  across  Potomac  River  to  Arlington  estate,  survey 

for :..  1,640;  vi,367S 

Potomac  River  at,  improvement  of i}178;  11, 1183 

Public  buildiuffs  and  grounds  and  Washington  Monument .  i,  546;  vi,  3661, 3667 

Rock  Creek,  plans  andestimates for  bridge i»541;  vi,3806 

Washington  Lake,  Wash.,  improvement  of  waterway  to  Pnget  Sound,  i,  516 ;  iv,  3072 

Wassaw  Sound,  Ga.,  defenses  at 1,25,711 

WaterboTO  Rapids,  Conewango  Creek,  K.  T.,  survey  for  removal  of.,  i,  377;  ni,  2211 

Wateree  River.  8.  C,  imi>rovement  of i|217;  n,  1278 

Water-hyacintn  obstructions  in  Southern  rivers i,35 

Water-level  observations: 

Columbia  River,  Oreg.  and  Wash i,509;  iv,3042 

Mississippi  River  and  principal  tributaries 1,301;  11, 1642 

Mississippi  River  at  St.  Paul,  Minn i,322;  m,  1831 

Northern  and  Northwestern  Lakes i»^l;  ^1,3779 

WaterwavB : 

See  aUo  Canals. 

Albemarle  Sound,  N.  C,  to  Norfolk,  Ya.,  improvement  of 1,198;  n,  1230 

Beaufort,  N.  C,  to  Newborn,  improvement  of 1,206;  u,  1246 

Beaufort,  N.  C,  to  New  River,  improvement  of 1^207 ;  n,  1249 

Beaufort,  S.  C,  to  Savannah,  Ga.,  improvement  of  (eee  Savannah  Har- 
bor)   1,221;  11,1291 

Chincoteague  Bay.  Va.,  to  Delaware  Bay,  Del.,  improvement  of.,  i,  166;  u,  1156 
Delaware  Bay,  Del.,  to  Chincoteague  Bay,  Va.,  improvement  of..  1,166;  11, 1158 

Fernandina,  Fla.,  to  Savannah,  Ga.,  improvement  of 1, 230;  n,  1318 

Keweenaw  Bay  to  Lake  Superior,  Mich.,  improvement  and  operating 

and  care 1,382,383;  111, 2244 

Newborn  to  Beaufort,  N. C, improvement  of 1,206;  11, 1246 

New  River  to  Beaufort,  N.  C,  improvement  of i»207;  11, 1249 

Norfolk,  Va.,  to  Albemarle  Sound,  N.  C,  improvement  of i,  198 ;  n,  1230 

Portage  Lake  and  Lake  Superior  canals,  Mich.,  improvement  and  operate 

ing  and  care 1,382,383;  m,2244 

Puget  Sound  to  lakes  Union  and  Washington,  improvement  of. ..  i,  516;  iv,  3072 

Salmon  Bay,  Wash.,  improvement  of  waterway  via 1, 516 ;  iv,  3072 

Savannah,  Ga.,  to  Beaufort,  S.  C,  improvement  of  (eee  Savannah  Har- 
bor)   1,221;  11,1291 

Savannah,  Ga.,  to  Fernandina,  Fla.,  improvement  of i,  230 ;  n,  1318 

Superior  Lake  to  Keweenaw  Bay,  Mich.,  improvement  and  operating 

and  care 1,382,383;  m,2244 

Union  Lake,  Wash.,  improvement  of  waterway  via i^  516 ;  iv,  3072 

Washington  Lake  to  Puget  Sound,  improvement  of i,  516;  iv,3072 

Waukegan  Harbor,  III.,  improvement  of 1,396;  in,  2336 

WellerfJFm,  E,  (barge),  removal  of  wreck  of i,  175;  n,  1173 

West  Bath,  Me.,  constraction  of  bridge  across  New  Meadows  River  at 1, 535 

Western  Branch,  Elizabeth  River,  Va.,  improvement  of %  1, 195 ;  11, 1225 

West  Fork  River,  W.Va.,  survey  of 1,378 

West  Galveston  Bay,  Tex.,  improvement  of  channel i,  284 ;  n,  1507 

Westport  Harbor,  Conn.,  improvement  of 1,102,964 

Weymouth  River,  Mass., improvement  of 1,64,873 

Whatcom  County,  Wash.,  bridge  of 1,534 

White  Lake  Harbor,  Mich.,  improvement  of 1, 417 ;  iv,  2518 

White  River,  Ark.  I 

Gauging  (000  Mississippi  River) 1,301;  11,1642 

Improvement  of 1,304;  11,1666 
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Wbite  River,  Ind., improvement  of .- i,851;  in,  1984 

White  River,  Wa«h.  («e6  Dawamieh  River) 1,525;  iv,3103 

Wickford  Harbor,  R.  L,  improvement  of 1,79,919 

Wicomico  River,  Md.,  improvement  of ;....  i,  172;  ii,  1166 

Willamette  River,  Oreg. : 

Improvement  above  Portland i,  504;  iv,  8025 

Improvement  below  Portland i,505;  iv,303l 

Survey  opposite  Salem .-»..-  i,510;  iv,30M 

Willa])a  River  and  Harbor,  Waflh. : 

Improvement  of i,  511^  iv,  3058 

Survey  of  mouth  of  river i,52^iv,3088 

Willots  Point,  N.  Y. : 

Appropriations i,  7 

Battalion  of  Kngineers 1,6.7,32,569 

Engineer  Depot 1,6,7,32,570 

Engineer  School 1,5,32,565 

Estimates , i,32 

Poet  of 1,5,32,563 

Williamstown,  W.  Va,,  construction  of  bridge  across  Ohio  River  at i,  531 

Wilmington,  Cal. : 

Construction  of  deep-water  harbor  in  San  Pedro  Bay i,  470 ;  iv,  2929 

Improvement  of  inner  harbor  at i,471;  iv,  2931 

Wilmington,  Del. : 

Improvement  of  harbor  at - --  i,  159;  ii,  1145 

Removal  of  wreck  in  Christiana  River 1.  i,  175;  ii,  1172 

Wilmington,  N.  C. : 

Defenses  of ...--..-... 1,24,693 

Improvement  of  Cape  Fear  River  above i,  210;  ii,  1253 

Improvement  of  Cape  Fear  River  at  and  below ^  .■..-. .  i,  210 ;  ii,  1255 

Wilmington  Lagoon,  Cal. : 

Construction  of  bridge  at  San  Pedro  across  a  Alougb  of i,  535 

Improvement  of  harbor  at  Wilmington i,  471 ;  iv,  2931 

Wilmington  Railway  Bridge  Company,  bridges  of i,  537 

Wilson  Harbor.  N.  Y.,  improvement  of i,  463;  iv,2795 

Winnebago  Lake,  Wis.  (»e«  Fox  River) .: i,397;  iii,2338 

Winnibigoshish  Lake,  Minn. : 

Operating  and  care  of  reservoir .• i,318;  in,  1816 

Reservoir  at 1,317;  iii,  1812 

Winnipeg  (steamer),  removal  of  wreck  of i,  385 :  in,  2287 

Winyah  Bay,  S.  C,  improvement  of i,  214 ;  ii,  1272 

Wisconsin  River,  Wis.,  property  and  riglits  of  United  States  as  to..  i,398;  in,  2353 

W^ishka  River,  Wash.,  construction  of  bridge  across i,  538 

Withlacoochee  River,  Fla. : 

Improvement  of .• i,243;  n,  1340 

Survey  of , 1,247;  n,  1363 

Wittsburg,  Ark.,  Burvey  of  St.  'Francis  River  up  to i,  308 ;  n,  1678 

Wolf  Rivfer,  Wis. : 

Construction  of  bridge  at  Northport 1,534 

Improvement  of  (seeFox  River) i,397;  iii,2338 

Woodbridge  Creek,  N.  J.,  removal  of  wreck  in  Arthur  Kill  near i,  144, 1072 

Woodbury  Creek,  N.  J.,  rebuilding  dike  in  Delaware  River  at  {see  Cooper 

Creek) '. i,154;  n,1100 

Woods  Hole  Channel,  Mass.,  improvement  of i,  73, 903 

Wrecks,  removal  of i,  34 

Arthur  Kill,  N.  Y.  and  N.  J 1,144,1072 

Baltimore  Harbor,  Md i,  177;  n,  1181 

Bass  River  Light  Station,  Mass i,  84, 932 

Block  Island  Sound,  R.  I.,  off  Quonocontaug 1,84,931 

Brunswick  Harbor,  Ga i,231;  n,  1321 

Cape  Cod,  near  Orleans,  Mass i,  6U,  883 

Cape  Henry  Light,  Va i,201;  n,1235 

Chatham  Harbor,  Mass ,.  i,  69, 883 

Chesapeake  Bay,  Md 1,175,201;  11,1172,1235 

Christiana  River,  Del i,175;  ii,  1172 

Columbia  River,  Oreg.,  below  Tongue  Point i,  507 ;  iv,  3039 

Darien  Harbor, Ga 1,231;  n,  1320 

Davis  Strait,  Me 1,52,838 

Deer  Island  Thoroughfare,  Me 1,52,838 

Delaware  Bay  (schooner  Lottie  K.  Friend) i,  156 ;  ii,  1104 

Duluth  Harbor,  Minn i,385;  in,  2287 
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Elizabeth  River,  Va.  (steamer  ITelen  Smith) 1^201;  ii,1234 

Elk  River,  Md i,175;  u,1173 

Jamea  River,  Va.  (steamer  Wvanoke) i,200;  ii,1234 

Key  West,  Fla.,  Man  of  War  Harbor i,245;  n.l34S 

Killpond  Bar,  Mass i,  84, 932 

Little  Egg  Harbor  Inlet,  N.J i,  156;  11,1104 

Man  of  ^r  Harbor,  Key  West,  Fla 1,245;  ii,  1343 

^larthas  Vineyard,  Mass.,  Vineyard  Haven  Harbor i,  84, 931 

Mauriee  River,  N.  J i,  156;  ii,1104 

Millbndge,Me 1,52,838 

Mississippi  River 1,309,314;  iii,  1687, 1733 

Monroe  Harbor,  Mich i|452;  iy,2(]87 

Narragnagns  Bay,Me i, 52,838 

Newark  Bay, N.J  1,144,1072 

Newport  News,  Va.  (steamer  Wyanoke) i,200;  ii,1234 

Newtown  Creek,  N.Y i,124,10K 

New  York  Harbor,  N.Y 1,124,128,144,1025,1041,1042,1073  . 

Norfolk  Harbor,  Va.  (steamer ireZ«f/Sfi»«fc) 1,201;  ii,1234, 

Ocmulgee  River,  Ga i,232;  ii,1321 

•Old  Harbor, Chatham, Mass i, 69,883 

Orleans,  Mass 1,69,883 

PaUpsco  River  at  Baltimore,  Md i,177;  ii,1181 

Philadelphia,  Pa i,156;  ii,1104 

Pontohartrain  Lake,  La 1^281;  ii,1489 

Quonocontanff,  R.  1 1,84,981 

Raisin  River, Mich.,  in  Monroe  Harbor i,4o2;  iv,2687 

Schuylkill  River,  Pa i,  156;  n,1104 

Smyrna  River,  Del i,  175;  ii,1172 

Superior  Bay,  Minn i,385;  iii,2287 

Tongue  Point,  Columbia  River,  Greg.,  below i,  507 ;  iv,  3039 

Urbana  Creek,  Va i,192;  ii,1221 

Vineyard  Haven  Harbor, Mass i,84,931 

Vineyard  Sound,  Mass 1,8:^.84,931,932 

Wilmington,  Del.,  Christiana  River 1,175;  n.im 

TTyaNofce  (steamer),  removal  of  wreck  of i,200;  ii,1234  i 

Wyoming,  examination  of  reservoir  si  tea  in i,  469 ;  i  v,  2815, 2917  , 


T. 

Yalobusha  River,  Miss.,  construction  of  bridge  across,  in  Leflore  County. ..      1,533 

Yamliill  River,  Oreg.,  improvement  of i,  504;  iv,3025 

Yaquina  Bay,  Oreg.,  improvement  of 1,489;  iv,29T2 

Yaqiiina  River,  Oreg.,  examination  of i,  501;  iv,2J97 

Yazuo  au d  Mississippi  Valley  Railroad  Company,  bridge  of : i,o32 

Yazoo  River,  Miss. : 

Bridge  at  Greenwood,  construction  of. i,-^l 

Improvement  at  mouth,  including  Vicksburg  Harbor i,  21^7;  ii,  1625 

Improvement  of 1,2D6;  I1,1619 

Yellow  Mill  Pond,  Bridgeport  Harbor,  Conn.: 

Construction  of  bridffe  across ■ 1.533 

Improvement  of  (see  Bridgeport  Harbbr) 1,99,961 

Yellowstone  River,  Mont,  and  N.  Dak.,  improvement  of i,  329;  iii,  I8t* 

Yonkors,  N.  Y.,  establishment  of  harbor  lines  in  Hudson  River  at i,34, 1073 

York  River,  Va..  improvement  of i»187;  ii,1203 

Yougbiogheny  ftiver.  Pa.,  reconstruction  of  bridge  across,  between  McKees- 

port  and  Reynoldton i,535 

Youngs  Bay,  Oreg.,  construction  of  bridge  across i,  537 


J 


